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PREFACE. 


Thb  Bubetantial  increase  during  the  present  year  in  the  finances 
of  the  Society,  has  rendered  it  possible  to  increase  the  quantity 
of  matter  in  tiie  Jonmal,  and  it  is  hoped  it  will  be  fonnd  to  he 
improYod  in  quality  alsa 

In  addition  to  the  '^  Tkansaotioks  "  and  "  PBOCBEDiHas  "  of  the 
Society^  the  "BmuoGBAFHY"  and  ''Beoobd"  now  form  a  large 
rart  of  eadi  nnmber.  The  former  provides  a  classified  Index,  in 
Kngliflh,  to  the  contents  of  upwards  of  three  hundred  British  and 
Foreign  Scientific  Jonmals  and  Transactions,*  whilst  the  latter 
consists  oi  abstracts  of  or  extracts  from  the  more  important  of  the 
articles  noted  in  the  Bibliography. 

The  object  of  this  part  of  the  Jonmal  is  to  meet  a  wish 
which  has  lieen  for  many  years  expressed  by  the  Fellows — ^not  only 
fliose  resident  in  the  country,  to  whom  the  library  is  less  accessible, 
but  those  in  London  also— lliat  steps  shonld  be  taken  for  obyiatin^ 
to  some  extent  the  difficulty  that  has  hitherto  existed  (owing  to  the 
great  derelopment  in  modem  times  of  Periodical  Scientific  Litera- 
tme)  in  ascertaining  what  is  being  done  by  Biologists  of  this  and 
other  countries. 

Whilst  the  Annual  Hecords  published  in  this  country  and 
abroad  (all  of  which  are  to  be  found  in  the  Library)  are  inyaluable 
as  books  of  reference  beyond  anything  to  which  a  Journal  issued 
bi-monthly  could  attain,  the  feeling  has  been  that  a  more  readable 
account  of  the  results  of  research  would  be  usefcd,  and,  if  possible, 
one  not  so  much  out  of  data  As  an  instance,  Mr.  Geddes'  yery 
interestsng  researches  on  Ohlorophyll  in  the  Ghreen  PlanarisB  may 
be  refisrzed  to.  In  ordinary  course  a  more  or  less  brief  reference 
to  this  obeeryation  would  impear  in  the  Annual  Summaries  of  the 
second  (in  a  few  cases  the  nrst)  year  after  its  announcement.  It 
18  otmously  Very  desirable  that  the  Fellows  should,  in  such  a  case, 

*  In  »  memorial  recently  preaented  to  Professor  £.  Cones,  of  the  United 
States,  signed  bj  Professors  Flower  and  Huxlej,  Mr.  Darwin,  and  others,  the 
memorialists  say: — ^The  want  of  indexes  to  the  eveiwincreaBlng  mass  of  Zoo- 
logical literatnre  has  long  been  felt  by  all  workers  in  every  department  of 
•Qiencey  but  the  enonuoas  labonr  of  compilation  has  hitherto  deterrea  many  from 
mdertaking  a  task  so  appalling." 


Digitized  by 


Google 


ly  PREFACE. 

be  in  possession  of  fuller  and  earlier  information  of  the  anthor's 
views.* 

As  the  Society's  domain  includes  the  Invertdrrafa  and  the 
Cryptogamia  generally,  with  the  Embryology  and  Histology  of  the 
higher  Animab  and  Plants,  and  Microscopy  (properly  so  called), 
the  Bibliography  and  Becord  extend  to  Uiose  subjects  also. 

The  difficulf^  that  has  hitherto  prevented  a  nearer  approach  to 
completeness  in  the  Bibliography — mat  of  perfecting  arrangements 
at  short  notice  for  obtaming  reNEtdy  access  to  all  the  Journals  and 
Transactions  which  it  is  intended  ultimately  to  include — ^is  now,  it 
is  hoped,  in  a  fair  way  to  be  overcome. 

With  regard  to  the  Becord,  the  matter  stands  on  a  different 
footing,  the  greater  or  less  completeness  in  this  case  necessarily 
depending  upon  the  Society's  finknces.  Whilst  the  fallest  use  m& 
been  made  of  the  means  at  command,  the  result  Ms  short  of  what 
it  is  hoped  will  ultimately  be  accomplished.  It  requires,  however, 
a  larger  expenditure  than  the  Society  can  at  present  prudently 
devote  to  that  purpose. 

It  will  have  oeen  obvious  that  the  production  of  the  later 
numbers  of  the  Journal  was  beyond  the  powers  of  any  one  person 
(at  least  when  the  only  time  that  coula  be  devoted  to  it  was  by 
way  of  relaxation  from  engagements  having  a  primary  claim); 
and  the  Society  have  been  fortunate  in  obtaining  the  assistance 
of  Mr.  T.  Jeffery  Parker,  Mr.  A.  W.  Bennett,  and  Professor  P, 
Jeffrey  Bell,  to  whose  ability  and  energy  the  success  of  what  haa 
been  accomplished  is  ver^  largely  due.  As  their  share  in  the  pro- 
duction of  the  Journal  is  now  so  important,  their  names  will  in 
future  be  associated  with  it. 

An  acknowledgment  is  also  due  to  the  Publication  Committee 
('consistmg  of  Dr.  Braithwaite,  Dr.  Millar,  Mr.  Stephenson,  and 
Mr.  Stewart)  for  much  care  bestowed  on  the  revision  of  the  Becord, 
and  for  many  suggestions  which  have  contributed  to  the  improve- 
ment of  the  J  ounial. 

FBiLNE  Gbisp. 

*  Whilst  we  fully  recognize  the  oompliment  that  is  involved  in  the  transfer 
of  the  foreign  abstracts  of  the  Record  to  other  pages,  and  the  exceptional 
appreciation  evinced  by  referring  to  the  original  foreign  sooroe  only  (the  editor 
evidently  intending  thereby  to  show  that  he  is  prepared  to  take  the  responsibiUty 
of  having  the  abstmots  attributed  to  himself),  it  wonld,  on  the  whole,  we  suggest, 
be  better  to  adhere  to  the  rule  which  we  uniformly  observe,  of  giving  both  sources 
in  the  reference  note. 
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I. — On  (Edstes  vmbeHa  and  other  Botifers. 

By  C.  T.  Hudson,  M.A.,  LL.D.,  V.P.RM.S. 

iEead  llth  December,  1878.) 

Plates  L  akd  II. 

This  remarkable  new  species  was  discovered  by  Mr.  F.  Oxiey 
last  Jane  in  a  pond  at  Snaresbrook.  Mr.  Oxley  was  so  kind 
as  to  send  me  several  specimens,  bat  I  was  anfortnnately  pre- 
vented fix)m  giving  them  all  the  attention  they  so  well  deserved ; 
and  though  I  made  some  sketches  of  this  (Ecistes,  I  was  nnable  to 
investigate  its  stractare  and  habits  in  the  way  that  I  should  have 
^hed  to  do. 

It  is  a  lar^^e  handsome  species,  and  the  specimens  sent  to  me 
had  made  their  day-coloared  flafiy  homes  on  the  leaves  and  in 
the  axils  of  a  sphagnnm*  The  tabes,  if  I  may  call  sach  loose 
fitructores  by  so  precise  a  name,  resemble  those  of  the  rotifer  I 
described  as  Mdicerta  tyro;  bat  which  I  think  had  better  be 


EXPLANATION  OF  THE  PLATES. 

Plate  L 

(Ecistes  umbella. 
Fw.  1.— A  groop  of  three, 
n    2.^iyiBk  of  (E.  umbella, 
»    8. — Disk  of  (E.  crystaUinue, 

Plate  IL 

CkmochUxu  volnox. 
Fig.  1. — A  duster. 
n  2. — An  indiTidnal.    a,  spermatozoa  on  ovary ;  6,  extremity  of  anus, 
n   8.— ^>enDatozoa  (two  forms). 
)i   4. — ^Extremity  of  anns. 
n  5. — ^Winter  egg  in  orary  (yarions  stages), 
n   6.— Winter  egg  (final  stage). 
„  7.— Male  in  egg. 
f,  8.— Eye. 
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named  Meliceria  tvbicolaria ;  as  I  have  now  little  donbt,  in  spite 
of  the  errors  in  his  figures  and  description,  that  this  was  the  rotifer 
ont  of  which  Ehrenb^g  framed  his  genns  Tvbicolaria. 

Nothing  can  be  more  irregular  than  the  shapes  of  the  homes 
in  which  mese  creatures  dwell,  ^'hey  are  fluffy  masses  of  a 
substance  secreted  by  the  animal  itself,  and  fortified  by  random 
gatherings  of  material  thrown  down  on  them  by  the  action  of  the 
ciliary  disk.  like  those  of  all  the  tube-making  rotifers,  they  have 
only  a  small  cylindrical  passage  down  their  centre,  up  and  down 
which  the  animal  moves,  and  the  material  of  which  they  are  com- 
posed is  continuous  from  the  rotifer  right  out  to  the  surfieK^.  By 
transmitted  light  they  appear  to  be  hoUotv ;  but  this  is  not  the 
case,  and  the  dark-field  illumination  will  generally  enable  the 
obsenrer  to  trace  the  delicate  material  evei^where  from  the  outer 
sur£GU»  to  the  animal  within.  In  Floscularia  campantdata  I  have 
seen  the  youn^  newly-hatched  male  bore  his  way  with  his  long 
cilia  from  the  side  of  his  mother  right  out  of  her  case ;  and  I  have 
also  seen  it  die  in  the  attempt.  The  most  remarkable  thing  abont 
(Ecistes  vmibella  is  its  disk,  which  is  so  strengthened  by  ribs  across 
it  in  various  directions,  that  it  looks  somewhat  like  an  odd  kind  of 
umbrella.  Two  of  these  thickenings  are  very  broad,  and  ran 
across,  as  shown  in  the  figure,  from  tiie  ventral  to  the  dorsal  side  of 
the  disk.  When  the  rotifer  closes  its  disk,  it  naturally  folds  it  so 
as  to  bring  these  stouter  portions  together,  the  thinner  parts  being 
folded  within  them;  and,  in  consequence,  it  often  has  an  odd 
square  look  about  its  head,  that  I  have  never  seen  in  any  other 
species  of  (Ecistes.  But  this  strengthening  of  the  disk  is  not 
peculiar  to  it.  The  common  (Ecistes  crystdUinus  has  precisely  the 
game  thing,  only  on  a  much  smaller  scale  (as  may  be  seen  in  the 
Plate,  Fig.  3),  and  similar  thickenings  are  visible  m  (E.  pilvla. 

In  (E.  umbella  there  is  on  either  side  of  the  disk  a  branched 
rib  Uke  a  gusset;  but  the  whole  structure  must  be  viewed  in 
various  directions  and  by  different  modes  of  illumination  to  get  a 
clear  idea  of  ii  The  central  ribs,  when  the  disk  is  viewed  edge- 
ways, are  clearly  seen  toprqect  above  its  surface  a  littie. 

My  friend  Mr.  A.  W.  Wills  found  this  rotifer  in  one  of  the 
ponds  of  Sutton  Park,  and  exhibited  some  specimens  in  October  at 
a  meeting  of  the  Birmingham  Natural  History  Society.  Mr. 
Wills  has  figured  and  described  it  in  the  December  number  of  the 
'  Midland  Naturalist,'  adding  to  his  interesting  remarks  some  accurate 
measurements  of  a  fuU-^wn  individual.  From  these  it  will  be 
seen  that  (B.  wfnhella  is  much  larger  than  (E.  crystalUnus,  and 
about  twice  as  large  as  (E.  pUtUa.  On  a  piece  of  alga  which 
Mr.  Wills  has  just  sent  me,  the  two  species  can  be  seen  side  by 
side,  and  form  a  very  pretty  picture.  They  have  beeu  living  in 
Mr.  Wills'  tank,  and  have  come  to  me  in  excellent  condition  in 
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spite  of  the  severe  "weather,  which  seems  to  have  killed  all  their 
bi^thren  in  the  ponds. 

CE,  unibdla  nas  two  well-marked  red  eyes  which  can  be  seen  on 
looking  down  through  the  disk ;  they  are  situated  well  within  the 
animal,  below  the  didc,  and  towards  the  dorsal  side,  that  is,  towards 
the  side  where  the  month  is  not. 

Ehrenberg's  feimily,  (Ecistina,  onght  of  conrse  to  be  included  in 
the  family  of  the  Helicertans,  but  I  agree  with  Mr.  Wills  that  the 
cenns  CEetstes  ought  to  be  retained,  as  we  have  now  no  lees  than 
five  species ;  viz.  (E.  erystaHintts ;  Mr.  Davis'  new  pair,  (E.  inters 
medius  and  (E.  hngieomis;  Mr.  Tatem's  (E.  pima;  and  Mr. 
OxleVs  CE.  umbdla. 

ConoMlus  volvcQt. — I  had  the  pleasure  of  reading  Mr.  Davis' 
excellent  j)aper  on  this  most  cnnous  rotifer,*  just  fifter  I  had 
been  drawing  it  from  a  few  specimens  which  had  survived  the 
transit  from  Ijondon  to  Clifton.  The  creature  is  a  bad  traveller, 
not  a  single  sphere  remained  unbroken ;  and  indeed  the  tube  con- 
tained no  group  with  more  than  four  rotifers  in  the  cluster.  In 
some  respects  this  was  an  advantage,  as  it  enabled  me  to  see  much 
more  clearly  than  I  otherwise  should  have  done  the  animal's 
structure.  First  let  me  say  that  Mr.  Davis'  account  of  this  rotifer 
is  most  accurate.  He  is  quite  right  in  pointing  out  that  there 
are  the  usual  pair  of  setae-bearing  antennae,  one  on  either  side  of 
the  month,  not/<mr  conical  papillae,  each  witii  a  bristle,  as  Ehren- 
berg  asserta  He  correctly  states  that  the  line  of  cilia  is  inter- 
rupted in  one  part  of  the  disk,  and  that  the  notch  in  the  cilia  is  not 
where  the  mouth  is.  Mr.  Davis  has  also  most  clearly  shown  the 
peculiarity  of  this  rotifer's  structure  in  having  its  mouth  and  anal 
aperture  on  the  same  side :  and  in  its  fringe  of  large  cilia  enclosing 
that  of  the  small  cilia  as  well  as  the  mouth ;  instead  of  its  being 
enclosed  by  the  smaller  cilia,  and  of  the  mouth's  lying  between  the 
two  fringes.  Mr.  F.  A.  Bedwell  has  ^ven  an  admirable  and  most 
forcible  illustration  of  the  difference  between  the  trochal  disk  of 
CmoehHuB  and  that  of  Mdieerta  in  his  capital  paper  on  the  build- 
ing apparatus  of  Mdieerta  ringens. 

The  arrangement  of  the  parts  is  so  curious  in  Conodiilus,  and 
80  exasperating  to  a  classifier,  that  I  may  venture  to  suggest  even 
a  third  v?ay  of  considering  them.  K  a  crochet  hook  were  supposed 
to  be  pushed  through  the  caitre  of  the  disk,  down  the  middle  line 
of  the  body,  and  hooked  on  to  the  end  of  the  foot,  then  on  draw- 
ing the  hook  right  back  again,  the  animal  would  be  turned  inside  out 
Ul^  the  inverted  finger  of  a  glove,  and  be  pulled  through  its  own 
disk ;  and  the  relative  position  of  its  or^ns  would  be  nearly  that  of 
in  ordinary  Melicertan.  In  the  drawm^  that  I  have  given  of  a 
ConoehHuB,  it  will  be  seen  that  the  anal  aperture  lies  remarkably 

♦  •M.M.  JVvol.xvi.  p.  1. 
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high  on  the  hack,  and  that  it  has  a  cnrioos  trefoil  opening.  In 
one  of  the  specimens  I  could  distinctly  see  several  spermatozoa 
attached  to  the  ovary  and  still  moving.  The  spermatozoa  were  of 
two  shapes — or  at  all  events  along  with  the  nsoal  spindle-Uke  forms 
were  otners  like  a  cnrved  cord  with  a  puckered  ribbon  sewn  all 
down  it.  Both  these  forms  can  be  readily  seen  in  the  sperm  sacs 
of  the  males,  and  both  are  constantly  in  motion.  How  the  sper- 
matozoa ^ot  outside  of  the  ovary  I  cannot  ima^e — and  that  some 
were  outside  I  am  certain.  The  ovary,  I  beheve,  opens  into  the 
anus,  and  I  know  of  no  way  in  which  the  spermatozoa  oonld 
escape  into  the  perivisceral  cavity. 

There  is  a  point  of  resemblance  between  ConochUus  and  the 
Floscules  which  is  well  worth  notice.  From  the  mastax  to  the 
mouth  the  aUmentary  canal  is  strengthened  in  an  unusual  way  by 
a  tube  much  harder  than  the  surrounding  parts.  In  Floscuiaria 
campanvlaia  the  tube  hangs  down  from  the  mouth,  and  is  con- 
stantly thrown  into  long  slow  undulations.  As  it  is  transparent, 
its  edges  only  can  be  usually  brought  into  focus,  so  that  it  looks 
Uke  two  waving  lines  or  Uke  the  edges  of  two  flat  membranes,  and 
thus  it  has  been  described.  Under  favourable  circumstances,  how- 
ever, food  or  water  may  be  seen  to  dilate  it  as  it  passes  down,  and 
I  have  repeatedly  seen  this  happen  in  such  a  way  as  to  make  it 
obvious  that  the  structure  is  really  a  tube.  On  crushing  F.  cam- 
panvlaia  or  ConochUus  volvox,  the  tube  will  be  found  to  remain, 
and  even  to  resist  the  action  of  caustic  potash  along  with  the  harder 
portions  of  the  mastax. 

Notommata  aurita. — A  few  months  ago  I  found  this  rotifer  in 
great  abundance  in  a  pond  near  Bath.  The  water  was  swarming 
at  the  same  time  with  free  Yorticellae  of  a  fine  dark  green,  speckled 
with  brovm.  The  bottle  that  I  carried  home  with  me  had  a  very 
large  number  of  these  restless  creatures  in  it,  and  I  found  them 
very  much  in  my  way  as  I  was  examining  the  Notommata,  for  they 
constantly  knocked  up  against  the  rotifers,  and  made  them  with- 
draw the  curious  earlike  appendages  from  which  they  derive  their 
name,  and  which  I  was  anxious  to  see.  One  thing  puzzled  me 
very  much,  and  that  was  the  rapid  disappearance  of  the  Yorticellse 
from  the  bottle.  The  surfiEtce  of  the  water  was  alive  with  them 
when  I  brought  them  home,  and  next  morning  there  were  not  a 
fourth  of  the  number  to  be  seen.  Almost  all  i£e  Notommata,  too, 
were  useless  for  purposes  of  observation,  for  they  were  go^ed  with 
green  food,  so  that  their  stomachs  hid  the  other  organs.  The  exact 
similarity  of  tint  between  the  contents  of  the  YorticellaB  and  the 
stomachs  of  the  Notommata  had  already  struck  my  attention,  when 
I  thought  I  saw  a  rotifer  (unlucl^  on  the  opposite  side  of  a  bit  of 
horn-wort)  holding  one  of  the  YorticeUca  C!ould  it  be  possible 
that  these  Notommata  could  eat  the  Yorticellse  ?    I  put  a  large 
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pieoe  of  the  weed,  in  which  Reyeral  specimens  of  both  creatures 
were  entangled,  under  the  Microscope,  and  with  a  low  power 
watched  eagerly  to  see  if  I  could  catdi  the  rotifer  in  the  fsuA. 
After  a  few  minutes'  observation,  I  was  inclined  to  reject  the  idea  as 
absnrd. 

The  Yoriioellse  rushed  backwards  and  forwards,  knocked  fear- 
fessly  against  the  rotifers,  and,  while  evidently  frightening  the 
latter,  took  no  sort  of  pains  to  get  out  of  their  way ;  in  fact, 
behaved,  as  to  me  they  always  do  seem  to  behave,  just  like  animated 
machines.  As  to  the  slow-swimming  and  stiU  slower  crawling 
rotifer  catching  one  of  these  swift  rovers,  the  thing  seemed  impossible. 
Under  any  circumstances,  whether  swimming  or  crawling,  whenever 
the  Vorticella  struck  the  Notomraata,  the  latter  either  drew  in  his 
wheds,  and  ignominiously  rolled  over  and  over  to  the  bottom,  or  if 
it  were  crawling  on  a  bit  of  the  weed  it  shrunk  back,  and  contracted 
itself  with  every  appearance  of  alarm. 

Still  there  were  two  ugly  facts  unaccounted  for,  viz.  the  dis- 
appearan.ce  of  the  Yorticelhe,  and  the  appearance  in  the  stomachs 
m  the  Notommata  of  substance  marvellously  like  them.  I  was  just 
going  to  try  to  imprison  a  Notommata  in  a  coil  of  cotton  with  one 
<Mr  two  of  the  Vorticellae,  when  I  noticed  one  of  the  latter  caught  in 
the  angle  between  two  small  stems  of  horn-wort  A  Notommata, 
too,  was  crawling  along  one  of  the  stems  in  its  usual  slow  fEuhion. 
There  was  a  chance  tnat  the  sluggish  creeper  might  get  to  the 
angle  before  the  Vorticella  darted  off  again  on  its  travels.  For- 
tune &voured  me ;  the  Vorticella  kept  waltzing  round  and  round 
in  the  same  spot,  and  the  Notommata  crawled  on  till  it  .all  but 
touched  the  Vorticella.  I  hoped  to  see  the  rotifer  quicken  its 
pace,  or  make^ — I  will  not  say  a  dart,  that  would  be  too  much, 
but  at  all  events  a  Iti^eh  at  its  prey ;  imagine  my  chagrin  when 
I  saw  it  coolly  curl  round  the  stem  and  begin  to  retrace  its  steps, 
actually  freeing  the  Vorticella  from  its  prison  by  brushing  it  with  its 
back  as  it  crawled  back  again.  There  had  not  been  a  thousandth  of 
an  inch  sepjarating  the  rotifer^s  head  from  the  Vorticella,  and  yet, 
in  spite  of  its  two  eyes,  it  had  not  noticed  it.  Agam,  I  thought  of 
bringing  in  a  verdict  of  **not  guilty";  but  anotner  good  look  at 
dark  green  stomachs  revived  all  my  suspicions,  and  once  more  1 
patiently  waited  till  another  Vorticella,  possibly  the  same,  re- 
peated its  silly  performance  of  getting  into  a  comer  and  dancing 
there  till  some  one  should  set  it  free.  This  time  it  was  freed  only 
too  effectually.  The  Notommata  once  more  crawled  down  to  the 
captive,  "  without  hurry  or  care,"  and  struck  its  nose  (if  I  may 
use  the  expression)  against  the  Vorticella,  just  as  if  it  were  by 
accident.  But  the  instant  it  did  so  it  jerked  up  its  head,  and 
snapped  at  and  seized  its  victim  with  its  sharp  jaws ;  and  in  a 
second  I  saw  the  whole  contents  of  the  Vorticella  pouring  down 
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the  throat  into  the  stomach  of  the  rotifer.  Gtiilty ! — and  without 
appeal. 

There  are  a  few  observations  showing  that  the  rotifers  occasion- 
ally nse  their  maxillffi  as  teeth,  but  only  a  few.  Mr.  Gosse  men- 
tions the  snapping  action  of  those  of  Synehasia  mordax.  Mr.  Slack 
saw  a  Diglena  chase,  seize  wifch  its  jaws,  and  shake  an  anguillula 
that  had  presumed  to  jostle  it.  I  haye  frequently  seen  Hydatina 
senta  protrude  its  maxillae,  and  snatch  at  some  tempting  gre^i 
globule  that  the  cilia  could  not  quite  force  down  the  mouth ;  and 
once  I  saw  a  small  Notcmmata  deliberately  snip  the  side  of  the 
cell  of  an  alga,  and  suck  out  its  green  contents.  On  this  occasion 
I  contrived  to  see  the  catching  of  VbrticellaB  b^  Notcmmata  several 
times,  and  in  each  case  the  Vorticella  was  sazed  by  the  rotifer's 
maxillfid  and  its  contents  so  completely  appropriated  that  it  was 
hardly  possible  to  see  the  delicate  film  tnat  was  left  after  the  opera- 
tion had  taken  place. 

Mdicerta  rtngens,  — Mr.  F.  A.  Bedwell  has  given  a  most  in- 
teresting and  suggestive  account  of  the  building  apparatus  of  this 
rotifer,  in  the  November  number  of  the  '  Monthly  Microscopical 
Journal '  for  1877.*  His  description  of  the  various  currents  which 
paEH  round  and  through  this  apparatus  is  admirable.  To  one  point 
alone  do  I  feel  inclined  to  take  any  exception,  and  that  is,  to  the 
separation  of  the  particles  into  ^  four  deflected  streams  "  by  the  action 
of  a  sensitive  cushion  above  the  mastax.  I  quite  agree  with  Mr. 
Bedwell  that  a  first  selection  among  the  particles  whirled  round 
the  groove  of  the  disk  is  made  by  *'  two  knotty  protuberances  set 
symmetrically  one  against  the  other  **  just  at  the  ends  of  the  collect- 
ing groove,  and  directly  opposite  to  the  chin ;  and  that  from  these 
the  main  stream  of  waste  material  is  directed  in  a  great  rush  over 
the  chin.  But  I  think  that  the  very  feeble  currents  which  creep 
along  (as  Mr.  Bedwell  has  so  well  described^  under  the  curved 
edges  of  his  ''hopper  "  admit  at  least  of 'anotner  explanation.  If 
Mdicerta  rvngens  is  fed  with  carmine,  and  the  chin  and  its  append- 
ages steadily  watched,  it  will  be  seen  that  on  either  side  of  the  svrift 
main  stream  which  carries  the  waste  particles  over  the  chin,  runs  a 
feeble  current  between  it  and  ^if  I  may  use  the  term)  the  bank ; 
running,  in  fact,  as  already  said,  under  the  curved  edges  of  Mr. 
BedweU*s  *'  hopper,"  and  along  what  Mr.  Cubitt  calls  the  *'  chases." 
In  these  currents  are  gentiy  carried  along  such  minute  particles  as 
are  fitted  to  form  the  pellet,  and  they  pass  over  the  two  notches  at 
the  chin  into  the  pellet  cup.  About  uieee  facts  I  think  there  can 
be  no  doubt  It  is  the  mcdv^i  opercmdi  onl^  that  is  in  question. 
It  is  of  course  possible  that  the  sensitive  cushion  described  by  Mr. 
Bedwell  may,  like  a  skilful  batsman,  strike  the  larger  particles  into 
the  centre  of  the  stream,  and  the  smaller  ones  to  the  side&  where 
♦  «M.  M.  J./  vol.  xviU.  p.  214. 
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the  "chases"  are;  but  I  am  inclti^  to  think  that  the  effects 
witnessed  are  rather  due  to  the  friction  between  the  sides  of  the 
'^hopper"  and  the  stream  itself.  Anyone  who  has  sat  in  a  boat 
floatang  down  a  swift  stream  must  haye  noticed  that  light  floating 
particles  on  the  surface  pass  him,  that  th^  are  going  at  a  qnicker 
mte  than  his  boat  is ;  ana  that  anything  like  a  free  buoy,  which  in 
Bidll  water  would  float  npright,  is  in  the  swift  stream  tilted /bruHxr(2 
as  it  floats,  its  submerged  end  as  it  were  dragging  behind  the  free 
top.  All  this  is  clearly  dae  to  the  £eu^  that  the  upper  portions  of 
ike  riyer  are  flowing  fEuster  than  the  lower,  which  are  hmdered  by 
yie  friction  of  the  water  against  the  channel  itself.  In  the  same 
way  the  side  portions  of  the  stream  close  to  the  banks  moye  per- 
eeptiUy  slower  than  those  farther  off,  and  yery  much  slower  man 
the  centre  of  the  stream.  The  result  is  that  while  the  heayier 
floating  bodies,  owing  to  thdr  greater  momentum,  generally  escape 
from  the  feeUer  currents  if  they  oyer  get  into  them,  the  yeiy  lignt 
particles  (often  pushed  aside  and  towards  the  banks  by  the  heayier 
ones)  are  constantly  caught  and  retained  by  the  gentle  currents  at 
the  side.  I  think  then  that  the  minute  particles  pass  slowly  along 
the  "  chases,"  merely  because  along  the  chases  run  comparatiyely 
feeble  currents,  owing  to  the  retarding  action  of  the  sides  of  the 
**  hopper,"  and  especially  of  its  curyed  edges. 

I  should  be  inclined  to  think  also  that  the  production  of  the 
peculiar  form  of  the  pellet  is  due  to  mechanical  considerations  out 
of  Melioerta's  control  For  instance,  the  pdlet  is  frequently  seen 
to  rotate  in  one  direction  round  its  axis,  and  then  after  a  few 
reyoluticMis  to  rotate  in  the  opposite  direction  round  the  same  axis ; 
and  to  repeat  this  again  and  again  with  great  regularity,  the 
coloured  specks  on  the  pellet  eyen  enabling  the  obseryer  to  time 
the  process.  Now  at  first  sight  this  Iooks  as  if  Melicerta  had 
reyersed  the  action  of  its  cilia  in  the  cup  at  its  own  pleasure ;  but  I 
belieye  that  there  is  a  simpler  explanation.  The  cilia  with  which 
the  cnp  is  lined,  suddenly  curying  mwards  in  turn  one  after  another 
— just  as  on  the  trochal  disk — produce  a  yortex  in  one  constant 
direction  so  long  as  the  pellet  is  small  enough  to  lie  clear  of  all 
of  them,  but  when  it  gets  larger  it  hinders  the  action  now  of  one 
portion  of  the  cilia  lining  the  pellet,  now  of  another,  by  getting 
80  dose  to  them  as  to  stop  their  blows,  and  then  the  cilia  on  the 
<^po8ite  side  to  the  checked  ones  haye  the  adyantage  and  produce 
a  current  towards  themselyes,  which  not  only  makes  the  pellet 
rotate  round  its  axis  from  the  checked  ones  towa/rds  themselves, 
but  at  last  draws  it  bodily  oyer  to  the  side  where  the  cilia  are  free, 
thus  checking  in  their  turn  those  preyiously  free  and  releasing 
those  preyiously  checked.  Of  course,  the  rotation  is  at  once  re- 
Tersed  till  the  pellet  is  drawn  back  to  its  old  position,  and  then 
da  eapo.    That  the  pellet  is  not  truly  spherical  is,  I  thmk,  mainly 
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due  to  the  &ct  that  it  is  made  in  a  cup  into  which  material  slowly 
trickles  at  the  edge.  The  greater  portion  of  snch  material,  when 
the  pellet  has  reached  a  certain  size,  would  be  whirled  on  to  it 
before  reaching  the  bottom  of  the  cup  —  and  the  nearer  any 
portion  of  the  pellet  was  to  the  bottom,  the  less  its  chance  of 
getting  fresh  accretions.  Hence,  in  the  main,  arises  its  subcorneal 
shape.  Such  a  shape  would  be  readily  thrown  by  the  motions  of 
Meticerta  out  of  its  first  position,  in  which  its  longer  axis  is  at 
right  angles  to  the  lower  portion  of  the  cup,  into  a  new  position  iii 
which  ihsii  axis  lies  across  the  cup ;  and  once  in  this  position  it 
would  not  be  very  €«sy  to  get  out  of  it  The  action  of  tne  cilia  on 
it  in  this  new  position  would  now  obviously  tend  to  make  it  rotate 
round  its  longer  axis,  as  those  cilia  opposite  to  the  extremities  of 
that  axis  would  have  their  action  checked  by  the  pellet  itself. 
Moreover,  the  fresh  material  would  now  tend  to  be  mainly  arranged 
round  the  pointed  end,  as  it  would  be  only  those  cilia  which  were  on 
either  side  of  it  that  would  have  perfectly  free  action ;  those  oppo- 
site the  Icur^er  end  being  constantly  checked  by  the  pellet's  touching 
them.  This  would  finally  lead  to  a  roughly  cylindrical  pellet  of 
the  usual  form. 

But  I  am  afraid  that  I  have  already  pursued  the  subject  too  tu 
for  the  reader's  patience ;  I  will  only  say,  in  conclusion,  that  I 
heartily  sympathize  with  Mr,  Bedwell's  appreciation  of  the  wonders 
of  this  living  atom.  Whatever  mav  be  the  correct  explanation  of 
the  facts  he  so  lucidly  describes  (and  I  am  by  no  means  confident 
that  my  own  is  the  correct  one),  the  facts  themselves  remain  a  per- 
petual source  of  wonder  and  delight  to  all  who,  like  himself,  not 
only  possess  a  Microscope,  but  are  able  to  use  it. 


Digitized  by 


Google 


(    9    ) 

II. — A  Further  Inquiry  into  the  Limits  of  Microscopic  Vision  and 
the  delusive  applicaUan  of  Fraunhdfer*s  Optical  Law  of  Vision. 

No.  IL 
By  Dr.  Eoyston-Pigott,  M.A.,  F.R.S.,  &c. 

{Read  IZth  November,  1878.)' 
Plate  lU. 

Thb  writer  has  been  more  particularly  led  into  the  present  subject 
by  the  wide-spread  belief  uiat  the  limit  of  microscopic  vision  has 
been  reached  by  the  resolution  of  Nobert's  lines  drawn  at  the  rate  of 
112,000  per  inch,  which  probably  gives  the  l-200,000th  for  the 
diameter  of  the  smallest  line  supposed  to  be  visible.  It  will  not  be 
uninteresting  to  relate  the  history  of  this  belief. 

The  celebrated  Fraunhdfer  (as  stated  in  his  Memoir  to  the 
Bavarian  Academy  of  Sciences,  June  14, 1823)  succeeded  in  ruUng 
lines  as  dose  as  30,000  to  the  Paris  inch,  which  he  found  totally 
invisible  with  the  Microscope.  He  also  announced  that  if  X  be  the 
wave-length,  and  the  light  fell  perpendicularly  to  the  sur&ce  of 
the  ruled  glass,  sine  ^*^  would  become  imaginary,  and  therefore  the 
lines  would  produce  no.  coloured  spectra ;  and  he  concluded,  says 
Sir  John  Herschel,  "  that  an  object  of  less  linear  magnitude  than  X 
can  in  consequence  never  be  discerned  by  Microscopes  as  consisting 
of  parts."* 

The  skilful  optician  Nobert,  believing  in  this  result  obtained  by 
Fraunhofer,  utterly  despaired  that  anyone  would  ever  succeed  in 
descrying  lus  finest  lines  on  glass.t 

Now  with  regard  to  this  very  conclusion  of  Fraunhofer,  Sir 
John  Herschel  regards  it  as  '^  one  which  would  put  a  natural  hmit 
to  the  magnifying  power  of  Microscopes,  but  "  wmch,"  says  he, "  we 
cannot  regard  as  fmlowing  from  the  premises  "  {sic),  % 

Well,  Dr.  Woodward  first  achieved  the  honour  of  resolving 
these  lines  with  a  Powell  and  Lealand  tV  immersion  in  1869 ;  \ 
and  in  consequence  of  the  grave  doubts  expressed  by  their  maker, 
he  wrote  to  Dr.  Barnard,  a  distinguished  mathematician  (Pres. 
Columbia  College),  who  repUed  that  '*  with  an  objective  that  takes 

•  Art  "  Light,*' '  Encyo.  Met.,'  p.  490. 

t  Nobert  thus  wrote  to  Dr.  Colonel  Woodward,  U.S.,  dated  Barth,  Feb.  26, 
1S69.  He  expressed  his  belief  that  the  resolution  of  the  higher  bands  is  an 
iiDpoflribiUty  when  light  is  permitted  to  fall  on  closely  mled  lines.     *'The 

formula,**  says  he,  ^  sin.  x  =  —  (Fraunhofer's),  if  by  A  we  designate  the  length 

of  the  nndnlationt,  by  6  the  distance  between  two  lines  of  the  grating,  and  by  x 
the  angte  of  the  refracted  rays,  gives  for  sin.  x  an  impossible  valuu  when  b  becomes 
less  than  X;''  that  is  to  say,  when  the  distance  between  two  lines  is  less  than  a 
ware-length,  the  lines  will  become  invisible. 

t  *  Encyc.  Met.,'  art.  "  Light,"  p.  490. 

\  See  '  Month.  Mic.  Jour.,*  Dec.  1869,  quoted  by  Dr.  Woodward. 
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in  a  cone  of  an  angle  of  from  140^  to  175''  it  is  nonsenBe  to  talk  of 
this  question  as  settled  by  theory.  We  shall  continue  to  see  closer 
lines  just  in  proportion  as  Microscopes  and  modes  of  illumination 
are  improved.  *  * 

That  has  long  been  the  firm  opinion  of  the  writer.  In  the  first 
paper  on  the  subject  of  the  limits  of  vision,  he  stated,  "  I  believe 
this  limit  has  not  yet  been  reached  ;"t  And  farther  on,  p.  181, 
'*  With  special  adaptations  to  subdue  or  destroy  the  brilliant  diffrac- 
tions of  too  bright  an  illumination,  man^  minute  details  before 
completely  e&ced  may  be  brought  into  distmct  revelation."  When 
these  remarks  were  made,  the  microscopical  world  had  been  recently 
favoured  with  the  beautiful  formula  introduced  independently,  I 
believe,  by  Professors  Hehnholtz  and  Abbe,  in  which  further  eluci- 
dation of  the  principle  was  given  by  a  new  formula  including  the 
semi-angle  of  aperture  of  me  objective  used.  Applving  these 
similar  results,  1  obtained,  for  mean  rays  of  wave-lengm,  Tdhff¥  of 
an  inch  (46,000th  nearly)  the  following  results : — 

A  Tablb  of  Pbofortiokatb  Bssoltino  Powers  t  (some  of  the  details 
of  which  were  as  follows) : — 


Foil  Aperture 
of  Otilect-glMB. 


179^ 
175° 
150° 
120° 
12°  38' 


Proportionate  Resolving  Power. 


sin.  a  =  99996  per  inch 
sin.  a  =  99905    „ 
siB.  a  =r  96590    ,. 
sin.  a  =  86600    „ 
sin.  a  =  11000    „ 


Semi-i4)ertQre. 


89i° 
87i° 

60° 
6°  19' 


I  hope  to  show  in  the  following  paper  that  however  truly  this 
optical  law  may  be  deduced  from  the  premisses,  it  utterly  £aus  for 
minute  dark  lines. 

An  announcem^t  that  it  is  possible  to  descry  with  microscopic 
apparatus  the  millionth  of  an  inch  would  be  almost  too  startling  to 
believe.  The  human  eye  can  distinguish  a  hair  under  &vourable 
conditions  of  light  and  background  subtending  an  angle  of  even 
less  than  a  second.  The  black  line  dividing  close  double  stars,  such 
as  Xt  Urs8B  Majoris,  which  are  both  of  the  same  (fourth)  magnitude, 
does  not  subtend  in  the  telescoi)e  with  a  power  of  300  diameters 
many  seconds  of  arc.  Besides  this,  the  Microscope  differs  only  from 
the  telescope  in  the  length  of  its  focus  and  smaller  aperture,  which, 
according  to  received  dogma,  gives  great  advantage  of  vision  to  the 
instrument  with  so  great  an  angular  aperture.  We  cannot  doubt, 
either,  from  the  tales  of  travellers,  that  birds  of  prey  possess  ex- 
ceedingly acute  vision,  by  which  they  can  descry  small  objects  at  a 

*  See  'Month.  Mic.  Jour.,'  Dec.  1869,  quoted  by  Dr.  Woodward, 
t  P.  176,  'M.  M.  Jour.,'  Oct.  1876.  X  P.  181,  ibid. 
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great  distance.  I  myself  knew  a  friend  who  oonld  see  with  the 
naked  eye  Jupiter's  sateUites,  and  dot  down  their  position  though 
ignozBnt  of  astron<»ny.  If  a  simple  organ  of  sight  can  distinguish 
such  objects  as  subtend  only  a  second  or  two,  it  would  seem  strange 
tliat  modem  glasses  can  only  show  objects  presenting  many  seconds 
to  the  eye  at  the  last  yisual  image  formed  m  the  eye-pieca 

In  toe  following  obseryations  I  shall  endeavour  to  substantiate 
a  &ct  apparently  irreconcilable  with  the  results  of  the  now  famous 
formula.* 

In  point  of  fiict,  the  opinion  has  now  become  established  both  in 
Europe  and  America,  that  Nobert's  lines  112,000  per  inch  (or  lines 
of  tfakt  size)  are  the  closest  that  can  be  seen ;  and  that  the  law 
enunciated  in  the  footnote  forbids  the  hope  of  fieurther  adyance  in 
minute  definition. 

Now,  considering  the  readiness  with  which  a  fine  horsehair  can 
be  distinguished  against  a  light  cloudy  sky,  as  also  spider  lines  at 
seyeial  feet  distance,  I  determined  to  mount  upon  glass  several  spider 
threads  and  measure  their  diametor  by  means  of  J^rowning's  spider- 
line  recording  micrometer.  After  many  trials,  I  found  the  smallest 
of  these  measured  l-35000th  in  diameter  (Fig.  4). 

I  measured  them  by  means  of  Powell  and  Lealand's  magnificent 
^  dry  lena  On  this  spider  thread  I  could  perceive  irregularities, 
nodules,  and  marks ;  but  the  general  thickness  was  remarkably  true. 
Some  others  measured  Tvhisvi  T7i<nr>  t^d  coarse  agglomerations, 
cofd-like,  were  as  thick  as  fine  spun  glass  ^rjWth. 

It  then  occurred  to  me  tomake  a  novel  use  of  the  '^  Aerial  Micro- 
meter "  formerly  described  by  me,  consisting  of  the  "  Browning " 
inverted  beneath  the  sub-stage,  as  also  placed  in  a  reversed  position 
(see  Fig.  3). 

The  law  established  contains  two  remarkable  elements:  the 
kind  of  light,  i  e.  the  length  of  the  wave,  and  the  aperture  of  the 
objective.  For  blue  light  (wave  \  =  53000  per  inch)  intermediate 
between  blue  and  indigo,  this,  with  an  aperture  of  150^,  would  give 

1 

Extreme  limit  oH      _     58000 1 _       1 

▼iaibiUty       /  *      2  an.  76^  "  53000  x  2  x  -960'°      ^  ~  102000' 

*  Thi«  IB  thus  stated : — 

If  €  roprosent  the  smalleet  intenpaoe  recognizable  between  two  bright  lines  or 
didka,  on  the  condition  that  the  diffiraction  fringe  of  one  does  not  overlap  that  of 
its  neighbour;  and 

If  X  be  the  length  of  the  wave  of  light  under  consideration,  whidi  for  mean 
rays  equals  ^^\^%  of  an  inch ;  and 

If  a  be  the  semi-apertnre  of  the  objeotive, 

=  -  (when  aperture  =  180^, 


2  sin.  a      2 
and 

s  l-96590th  (when  aperture  =450^). 
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So  that  with  the  more  favoarable  blue  ray  the  smallest  interral 
visible  among  oontigaons  bright  disks  or  lines  is  abont  one  hundred 
thousandth  of  an  inch,  and  that  only  with  the  largest  aperture. 
8neh  is  the  belief  disseminated. 

Abont  ten  years  ago  I  requested  Mesdra  Beck  to  make  for  me 
an  ''  iris  diaphragm  "  with  '^  adapters  "  on  each  side.  By  this  inge- 
nious contrivance,  screwed  between  an  objective  and  the  body,  tiie 
angular  aperture  could  be  instantly  reduced  at  will. 

It  seems,  on  the  £ace  of  it,  not  a  little  surprising,  considering 
this  famous  optical  law,  that  the  visibility  of  lines  of  great  minute- 
ness is  very  little  affected  by  great  reduction  of  objective  aperture, 
by  means  of  this  instrument,  or  by  using  low-angled  objectives  of 
sufficient  power  and  excellence  of  mani^ture.  Apparently  this 
is  another  failure  of  the  celebrated  law,  as  roundly  stated  and 
generally  received. 

It  will  be  convenient  to  explain  here  two  practical  points : — 

A. — The  method  used  in  finding  the  diameter  of  the  spider 

lines  enclosed  within  the  microm>eter, 
B. — The  method  employed  in  measuring  the  absolute  reduction 

of  the  object  in  miniature. 

A. — ^The  Eev.  Mr.  Dallinger  has  given  us  his  beautiful  measure- 
ments of  the  flagella  in  monads,  by  drawing  an  equivalent  line  with 
a  very  hard  fine  pencil  on  white  paper,  by  means  of  the  camera 
lucida.  By  this  process  he,  after  a  great  many  observations, 
determined  its  diameter  to  be  less  than  the  two  hundred  thousandth 
of  an  inch. 

The  plan  I  adopted  was  by  finding  divisions  on  glass  placed  in 
the  focus  of  the  eye-piece  wluch  appeared  perfectly  coincident  in 
diameter  with  the  observed  spider  line;  and  then  substituting  a 
scale  of  a  hundred  thousandth  of  a  metre,  a  most  careful  measure- 
ment was  made  of  the  apparent  size  of  the  diamond  cut.  The 
process  was  much  fEicilitated  by  altering  the  length  of  the  draw 
tube,  and  changing  the  objective  until  the  most  acceptable  result 
was  arrived  at.  I  am  indebted  to  Mr.  Beck  for  the  use  of  an 
exquisite  scale  of  this  kind,  as  also  for  the  loan  of  ^th  objectives, 
dry  and  immersion,  which  latter  has  reduced  the  miniature  to  the 
extraordinary  minuteness  and  precision  of  definition,  at  seven 
inches,  of  one  hundred  and  forty  times  less  than  the  object. 

On  examining  spider  threads,  gathered  after  recent  spinning, 
with  Powell  and  Lealand's  best  |  dry,  and  measuring  them  with 
the  spider-line  micrometer  inserted  in  the  body,  I  was  charmed 
with  perceiving  the  characteristic  brilliant  central  band,  due  to  a 
minute  cylindrical  lens  of  great  beauty,  and  perfection  of  definition : 
and  searching  for  threads  lying  flat  and  in  close  contact,  I  found 
some  consisted  of  four  cylinders  in  contact,  showing  four  bright 


Digitized  by 


Google 


Limii$  of  Microscopic  Vision.    By  Dr.  Boyston-Pigott,     13 

bands  numing  longitudinally.  Taking  a  pair  of  these,  the  cross 
wires  of  the  micrometer  were  accurately  adjusted  in  the  centre  of 
each  bright  space,  the  result  for  this  order  of  spider  was  (making 
the  power  lOOO)  with  the  micrometer 

6'T  1 

-th  very  nearly  (see  Fig.  1). 


10000      15000 

Different  spiders  spin  much  thinner  webs,  and  seem  to  unite  seyeral 
according  to  the  tension  required.  Another  fibre  measured  TThns* 
and  some  are  discoverable  g^wvth.     See  Plate  III. 

B. — The  reduction  by  miniature  will  be  readily  understood 
from  diagrams,  shown  Fig.  3.  There  are  two  ways  of  deciding 
the  ratio  of  reduction:  tiie  one  by  examining  the  size  of  the 
miniature  iteelf,  the  other  by  finding  the  magnifying  power  of  the 
apparatus  used  as  a  Microscope. 

For  this  purpose  it  was  especially  mounted  on  the  arm  of  the 
Microscope  used  to  carry  the  body  (exhibited  to  the  meeting). 

In  these  ways  it  was  found  that : — 

ImmersioD  -  Powell  and  Lealand,  miniatured  36*7  times  at  4}  inches. 
l6.Gimdlach.  „         50  17      „       41      „ 

1b.  and  J.  Beck  „        140  „       7        „ 

The  distance  between  object  and  spider  lines  in  the  focus  of  the 
positive  eye-pieces  varied  accidentally  with  the  length  of  the  objec- 
tive mount  itself.  But  the  "  Beck  glass  "  required  seven  inches  to 
do  it  justice,  and  also  to  get  the  miniature  sufficiently  reduced.  It 
was  easy  to  form  the  image  at  any  desirable  distance,  but  then  the 
mirror  could  not  be  used  very  well  beyond  seven  inches,  nor  the 
micrometer  held  sufficiently  steady  without  complex  arrangements. 
The  one  shown  is  simple  and  adequate. 

The  miniature  can,  it  is  evident,  be  carried  to  any  extent ;  which, 
however,  is  limited  to  certain  dimensions  depending  upon  two  im- 
portant conditions — brilliance  or  darkness.  A  very  brilliant  line  or 
disk  is  enlarged  considerably,  whilst  a  dark  line  is  little  changed. 

If  you  miniature  the  sun's  disk  by  viewing  an  aerial  image  of 
it  formed  by  a  3-inch  lens  (100"  distant),  employing  a  magnificent 
iV  immersion,  you  will  get  a  disk  reduced  1000  times  theoretically ; 
and  since  3^3  of  an  inch  is  the  diameter  of  the  image  of  the  sun 
fiffmed  by  uie  3-inch  lens,  its  diameter  miniatured  on  the  stage  is 
1000  times  less,  or 

382000  ^  100000*  "^^'^y* 


See  *Proc.  Boy.  Soa,'  No.  146,  p.  428. 
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Bnt  in  the  miorosoope  it  appears  quite  the  ten  thonsandth  of 
an  inch,  or  nearly  four  tunes  larger  than  it  ought  to  be,  if  light  had 
no  undnlatory  waves.  And  this  too,  whilst  nsing  the  most  exquisite 
glasses  obtainable.  This  tremendous  fact  shows  how  hopeless  it  is 
to  expect  brilliant  disks  to  appear  of  the  proper  or  natural  size»  if  I 
may  so  speak,  in  the  microscope. 

In  yiew  of  the  extraordinary  result  of  the  measurement  of  solar 
spectra  already  alluded  to,  a  yery  natural  doubt  will  arise  in  the 
minds  of  those  who  have  not  had  practice  in  this  method  of  minia- 
ture, as  to  the  correct  effect  of  the  glasses.  Now  the  best  process 
for  solying  the  doubt  is  to  watch  the  spider  threads  successively 
reduced  from  ten  to  fifty  times.  The  operator  will  find  it  a  slow 
process,  as  every  possible  adjustment  of  centricity  and  correction  for 
aberration  must  be  carefully  attended  to  the  whole  time,  as  well  as 
arranging  the  Ught.  It  cost  me  at  first  about  six  hours'  work 
But  tnen  the  miniatures  become  so  exquisitely  smaller,  the  work  in 
its  very  novelty  becomes  fascinating,  and  encourages  one  to  per- 
severe. The  observer  will  have  no  chance  of  splendidly  defining  the 
millionth  of  an  inch  unless  he  is  accustomed  to  high-power  mani- 
pulation, and  remembers  that  both  upper  and  lower  objectives  must 
be  both  corrected  by  the  screw  collaixs  for  uncovered  objects  (dry 
or  immersion),  and  change  of  distance  of  the  focal  images.  Some- 
thing too  should  be  understood  of  the  effect  of  change  of  ''  aperture  " 
upon  the  appearance  of  a  transparent  cylinder  of  spider  silk.  It 
must  be  remembered  that  the  aperture  of  the  miniaturing  objective, 
as  this  is  used  in  an  inverted  position,  is  greaUy  reduced  as  regards 
the  incident  pencils  emanating  from  the  spider  lines. 

A  pencil  of  rays  proceedmg  from  the  cross  or  intersection  of 
the  spider  lines  about  six  inches  from  the  back  glass,  enters  it  at 
an  aperture  of  a  few  degrees  only,  perhaps  ten.  Now  if  a  cylinder 
of  glass  or  spider  gum  be  viewed  with  a  low-aperture  objective 
(say  1  J),  it  will  present  two  black  borders,  and  the  breadth  of  these 
holders  narrows  as  the  aperture  is  increased,  and  vice  versa.  Also 
when  the  spider  thread  is  diminished  more  and  more,  these  black 
borders  appear  almost  to  coalesce  until  only  a  black  line  appears. 
The  middle  bright  part  vanishes  with  attenuation. 

Then  it  may  be  farther  urged  that  a  very  fine  glass  forms 
miniatures  of  an  obiect,  theoretically,  by  merely  optically  reversing 
the  rays  as  perfectly,  indeed  more  so,  than  in  the  enlarged  image 
of  the  same  object.  If  therefore  we  can  see  the  minute  spider  line 
very  perfectly  magnified  one  thousand  times,  we  can,  a  fortiori^  see 
the  mmiature,  which  is  only  fifty  times  smaller,  with  great  precision. 
So  much  for  the  objection  against  the  accuracy  of  miniatures  formed 
by  an  excellentiy  adjusted  objective. 

But  a  crueial  test  is  supplied  by  observing  sets  of  cross  wires 
separated  a  sinaU  space.   Fortunately  I  had  requested  Mr.  Browning 
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to  pat  a  dcmUe  set  of  cross  wires,  and  also  a  set  of  parallel  wires, 
in  the  miiarometer.  The  head  of  the  instrument  is  divided  into  one 
hundred  parts,  and  a  half  or  quarter  nart  is  readily  seen  with  the 
naked  eye.  I  may  here  observe,  wnen  the  wires  are  reduced 
thirty-dght  times  by  the  i  (as  one  diyision  of  the  micrometer  is 
the  Tviw  of  an  inch  of  motion  in  the  vnres),  a  single  division  for 
the  miniature  ttien  reckons  Tri^nrth.  But  I  found  a  quarter  of  a 
diYision  made  a  perceptible  diiSerenoe  in  the  apparent  tnickness  of 
two  coincident  webs;  whilst  three  whole  divisions  separated  the 
wAs  so  completely,  that  a  narrow  strip  of  light  could  be  discerned 
between  them  (not  much  room  here  for  swelling  or  enlargement  of 
the  lines !). 

I  then  dumged  the  glasses,  putting  the  best  glass  in  the  body, 
and  the  older  one  (both  newly  formulated)  in  the  micrometer :  the 
definition  was  not  so  good.  It  required  3^  divisions  to  separate  the 
same  lines. 

This  dividing  of  dose  lines  by  means  of  a  yery  finely  con- 
structed micrometer  is  quite  satisfactory  to  my  mind,  and  I  should 
hope  conclusive  as  a  crucial  test  to  others  who  may  witness  it  that 
the  lines  are  very  truly  portrayed. 

The  follovnng  little  circumstance  has  an  interest  of  its  own. 
Having  conveyed  my  instruments  home  from  the  London  Museum, 
8.K^  1  found  the  webs  entirely  covered  with  London  dust  Upon 
getting  them,  however,  into  rapid  vibration,  I  succeeded  in  shakmg 
off  nearly  the  whole  before  measuring  them.  A  few  minute  particles 
adhere  here  and  there ;  and  though  these  webs  are  diminished  fifty 
times — i,  a  to  the  300,000th  of  an  inch — these  particles  of  dust 
are  visible  on  the  web  in  this  state  of  reduction.  This  result  is  the 
most  surprising  of  all. 

It  vras  found  that  under  this  reduction  (fifty  times)  it  required 
five  divisions  to  separate  the  spider  lines,  or  a  movement  of  xoooa 
of  the  micrometer,  i.  e. 

5  5     _     1 

50  X  10000  ~  500000  ""  100000  * 

Each  division  represented  here  on  the  micrometer  head 

of  an  inch 


500000 


in  the  field  of  view  of  the  Microscope. 

It  is  interesting  to  inquire  what  effect  seiwtrating  the  spider 
lines  has  upon  the  discriminating  power  of  vision.  The  optical 
conditions  of  seeing  a  black  line  upon  a  white  ground,  and  sepa- 
rating or  clearly  dividing  between  two  close  minute  black  lines,  are 
totally  different  The  researches  of  Dr.  Jurin,  150  years  ago,  and 
of  Dr.  Bohinson,  F.B.S.,  the  astronomer,  on  tiie  subject,  are  very 
interesting ;  but  no  observations  have  yet  been  made  of  the  minute- 
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ness  about  to  be  related.  The  qnestion  arose,  Is  it  possible  to 
estimate  a  bright  space  between  two  spider  Unee  when  total  separa- 
tion is  only  the  eight  millionths  of  an  inch,  the  lines  thamselyee 
being  the  8000th  and  the  7000th  of  an  inch  respectively,  and 
reduced  in  the  miniature  thirty-eight  times  ?  Beducing  the  numbers 
to  decimals,  if  S  be  the  sjpace  reckoned  between  the  centres  of  the 
spider  lines,  it  is  evident  if  t  and  ^  be  the  spider  lines  in  diameters, 
and  fi;  be  the  required  interval  (see  Fig.  5), 

The  value  of  S  was  found  by  carefully  measuring  the  movement  of 
the  micrometer  =  ruhrui  which  just  brought  the  bright  separating 
interval  into  view.  Therefore  we  have  the  required  size  of  interval 
(considering  it  diminished  thirty-eight  times), 

8  1111 


38  X  10000      2    38.8000      2    88.7000 

=  0-00000789  -  000000164  -  0-00000187 

=         0-00000789 
-  0- 00000351 


•00000438 

1 


230000 


nearly, 


or  about  half  the  interval  between  the  centres  of  the  wires.* 

The  astounding  sight  of  wires  or  webs  separated  by  an  interval 
of  light  less  than  the  two  hundred  thousandtn  of  an  inch  can  only 
be  explained  by  the  light  being  subdued.  Indifferent  glasses  cause 
diffraction  images,  besides  clouding  over  the  view  with  residuary 
spherical  aberration  much  more  difficult  of  cure  than  the  colour. 
Without  this  interval — I  may  say,  this  extraordinary  interval — one 
might  conclude  the  webs  are  in  some  mysterious  manner  enlarged 
in  the  miniature  beyond  the  calculated  ^ue.  And  so  they  are  in 
poor  glasses ;  for  the  image  appears  blurred — swelled,  as  it  were — 
or  adumbrated.  But  now  tiie  lovely  precision  of  definition  witnessed 
in  high-class  glasses,  not  only  of  the  webs,  but  of  dust  on  them 
and  specks  on  the  lamp-glass,  precludes  any  suspicion,  in  fiEtce  of 
this  interval,  of  the  enlargement  of  the  lines  encroaching  much 
upon  its  dimensions.    Besides  all  this,  as  the  webs  pass  and  repass 

*  Putting  the  decimals  into  fractions, 

127000*      *         610000*      ^582000* 

The  alKwe  calculation,  it  must  be  remembered,  refers  to  the  effect  of  the 
micrometer  screw  diminished  thirty-eight  times  by  the  Powell  and  Lealand  | 
best  immersion. 
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each  oUieTy  the  amallefit  moyement  of  the  screw  ohanges  their 
apparent  thiclmfflH  before  diyision  or  seoaration  is  seen. 
The  mimatmee  were  measured  as  follows : — 

At  DiaUnoeL  Minktiire  redooed. 

ImSbn,  Times. 

6i     ..  ..  Very  old  i  Powell  and  Lealand        ..      ..  49 

6|     ..  ..  1862  \  Powell  and  Lealand  (immersion)  ..  58 

6i     ..  ..  1875  i             „             „               „          ..  55 

7      ..  ..  1878  JW  B.  and  J.  Beck  (inmiersion)        ..  140 

7      ..  ..  1878  ^  Beck  (dry)      1186 

e}     ..  ..  1873  ^  Gundlach  (immersion} 91*3 

3..  ..  1877  i  Zeiss  (oil  immersion)      49 

..  ..  1863 1-inoh  Powell  and  Lealand       ..     ..  6*07 

6}     ..  ..  1851 }  Andrew  Boss 27*6 

6       ..  ..  1870iWray 18-4 

6       ..  ..  1870 1     „ 29-5 

To  accurately  adjust  the  observing  and  miniatnring  objectives 
in  the  same  optic^  axis  is  easily  done  with  low  powers.  If  l)oth  are 
equal  in  power,  the  test  of  the  qnali^  is  very  severe,  as  I  have 
shown  elsewhere.*  With  a  then  excdlent  PoweU  and  Lealand  \ 
made  forme  in  1862,  and  improved  by  them  after  its  retnm  to  the 
makers,  a  fog  is  still  seen  when  observed  by  their  brilliant  newly- 
fiormnlated  \  immersion.  Bnt  still  the  spider  lines  are  visible.  It  is 
not  till  objectives  of  equal  and  I  may  say  of  surpassing  beanty  of  defi- 
nition are  opposed  to  one  another  above  and  bdow,  nose  to  nose,  that 
their  exquisite  powers  of  displaying  fine  black  details  are  exhibited. 

The  Gnndlach  immersion  is  of  very  fine  quality.  On  reference 
to  the  table,  it  diminished  the  spider  lines  91  3  times  when  the 
distance  between  them  and  the  miniature  was  6^  inches.  This 
gave  for  the  first  and  second  lines  (71^  and  tM^  diameter 
respectively)  miniature  sizes  of 

^"*^^^ w^^*^^^^- 

^^"^ 64^       - 

The  sizes  of  the  web  No.  1  with  the  different  objectives  may 
thus  be  tabulated : — 

DbL   InctiW  fticni 

6(           I  iBo00  i  Powell  i  Powell  and  Lealand  ^  Beck 

1               1  1                             1                             1 

48000  220000  SOOOOO         460000  1120000 

These  were  mostly  at  6^  or  6^  inches.  At  a  greater  distance 
— 10  inches — the  diameters  of  the  spider  line  of  ^^  with  the  two 
latter  glasses  would  be, 

\  Powell  and  Lealand  ^  Beck 

1  1 

640000  1600000 

♦  *  PhU.  Transact^*  vol.  iL,  1871. 
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These  astonishing  results,  so  contrary  to  what  had  been  geae- 
rally  supposed,  demand  thorough  investigation.  And  with  a  view 
to  elucidate  this  unusually  important  subject,  it  will  be  interesting 
to  inquire  what  is  the  visual  angle  of  fine-line  objects  just  visible 
by  different  observers. 


Dl 'meter 
of  Hrtir. 


DfeUiice 
visible. 


Angle. 


Mr.  Broun,  F.R  8., '  Proc.  Roy.  Soc.'  ..  -0026 

Mr.  Slack,  P.R  MS j       '003 

With   8un  illumination  and  grey  sky^i       .^wv^ 

background /' 

Againat  white  wall  of  house,  sun  stilh        ,q^.^ 

shining / 

Lit  up  by  sun  glittering        '003 

i 


feet 
36 
45J 

seconds. 

76 

6-lOths 

113 

4-10th» 

173» 

.. 

It  is  now  requisite  to  determine  what  would  be  the  visual  angle 
of  the  spider  line  -^^  of  an  inch  miniatured  140  times  smaller 
with  the  Beck  ^^^  and  then  magnified  up  1000  times  by  an  eighth 
immersion  with  C  eye-piece  and  about  10  inches  of  tube.     Here 


Visual  diameter  of  web  8  = 


8000 


140  X  1000  at  a  distance  of  10  Indies. 


Hence 


siu.  0  = 


Perp. 
Radius 


8 
10  ' 


1000 


140x8000x10       11200 


=  18  seconds  nearly. 


The  most  ready  way  of  getting  the  value  of  the  fraction  in 
seconds  is  by  recollecting  that  60"  =  ^^t^v  nearly. 

Referring  now  to  the  former  table,  it  will  be  found  by  simple 
arithmetic  that  since  the  Beck  ^V  immersion  shows  theoretically  a 
visual  angle  of  18  seconds,  miniaturing  140  times,  a  glass  reducing 
only  fifty-eight  times  ought  to  show  at  an  angle  of  7J  seconds  at  a 
power  of  1000,  and  at  a  power  of  500  at  about  4  seconds.  I  see 
the  line  plainly,  most  charmingly  defined  with  500,  and  can  even 
see  them  when  miniatured  only  thirty  times.  A  good  deal  might  be 
written  on  this  extraordinary  fact.  As  the  aperture  of  the  objec- 
tives is  diminished  the  spider  lines  look  blacker,  and  therefore 
larger,    I  reserve  this  question  for  future  treatment. 

In  inferior  glasses  the  spider  lines  are  thickened,  and,  besides 
this,  garnished  with  secondary  lines,  true  difiraction  lines,  and  this 
you  may  see.  I  first  detailed  the  method  of  miniatures  in  the 
'Philosophical  Transactions*  eight  years  ago;  but  I  have  had 
nearly  twelve  years'  experience  of  this  method,  and  I  have  several 
times  recommended  it  to  the  microscopical  world  with  great  cor- 

•  The  glittering  lino  licrc  would  afford  a  broad  spurious  line  greatly  enlarged. 
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diality.  It  is  superior  to  all  others  for  detecting  residuary  errors, 
and  when  these  are  nearly  compensated  the  miniatures  of  spider 
lines  of  any  size  are  portrayed  with  enchanting  precision. 

To  sum  np : — The  whole  question  of  minute  vision  is  the  least 
risnal  angle  first  of  naked  vision,  and  secondly  in  instrumental 
vision. 

It  can  hardly  be  expected  that  any  Microscope,  especially  if 
connected  with  miniature  apparatus,  involving  the  total  use  of 
some  twenty  lenses  arranged  as  nearly  as  possible  with  one  conti- 
nuous optical  axis, — that  any  Microscope,  I  say,  can  ever  equal  the 
simplicity  of  human  vision.  But  then,  with  the  unassisted  sight 
we  can  easily  determine  the  limits  of  vision  by  receding  from  the 
olgect,  and  so  making  the  visual  angle  smaller  and  smaller  until  the 
hair  vanishes.     This  we  may  call  the  vanishing  angle  6. 

Now  the  art,  if  I  may  so  speak,  of  making  very  minute  objects 
visible,  may  be  applied  by  my  method  to  render  them  distinctly 
visible  as  tibey  get  smaller  and  smaller  as  miniatures,  and  at  last 
reach  the  vanishing  limit. 

But  to  my  eye,  which  is,  I  must  confess,  the  worse  for  these 
experiments,  hues  can  be  formed  under  the  Microscope  which  also 
by  lowering  the  ocular  power,  or  diminishing  the  miniature, 
resemble  (I  will  not  say  absolutely  identify  themselves  with)  the 
vanishing  phenomena  of  naked  vision. 

When  1  see  spider  lines  sharply  defined  become  beautifully  less, 
and  give  one  the  same  appearance  as  a  hair  upon  a  window-pane, 
vanishing  as  its  visual  angle  reaches  the  limit,  I  am  bound  to 
believe,  nay  be  assured,  though  against  all  modern  behef  and  theory 
apparently,  that  I  do  see  these  exqaisitely  small  lines  just  on  the 
pomt  of  evanishment  at  a  very  small  visual  angle  indeed.  Anyone 
with  ordinary  sight  can  see  a  human  hair  on  a  window-pane 
against  a  moderately  white  sky  at  a  distance  of  two  feet  and  a 
quarter.     This  is  an  angle  of  20  seconds. 

At  five  feet  it  is Nine  seconds. 

„  fen  feet  it  is     Four  and  a  half  seconds. 

n  twenty  feet  it  is      ..      ..     Two  and  a  quarter  seconds. 

Now,  on  comparison  of  the  minute  lines  exhibited  by  me 
microBcopically,  the  hair  lines  appear  equally  small  in  each  mode, 
either  by  viewing  them  on  a  window-pane  at  a  yard  off,  or  in  the 
microscope  diminished  fifty  times,  and  then  sufficiently  enlarged. 
The  irresistible  conclusion  from  this  comparison  is  that  the  eye  can 
discover  a  minute  hair  line  either  on  the  window-pane  or  in  the 
apparatus  exhibited,  at  certainly  a  smaller  angle  tban  20  seconds. 
In  other  words,  the  minute  microscopic  image  appears  as  small  as 
a  hair  several  feet  ofl^  according  to  the  acuteness  ot  vision. 

The  highest  experimental  proof  by  comparison  is  thus  strongly 
in  &vour  of   a  line  sharply  and  clearly   defined,  subtending  an 
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angle  of  20  seconds,  and  probably  a  good  deal  less,  as  2  seconds 
is  the  yisnal  limit  that  can  be  seen  in  the  apparatus  or  by  the  eye 
alone. 

Another  very  curious  point  is  worth  mentioning.  Dr.  Jnrin 
150  years  ago  stack  two  pins  on  a  window-pane,  and  found  that 
when  placed  near  each  other  he  conld  not  divide  them  except  when 
the  interval  between  them  reached  the  wide  visual  angle  of  30". 
But  when  only  one  pin  was  viewed,  he  conld  distinguish  it  at  a 
visual  angle  of  from  ^  to  3  seconds ! 

This  interesting  fact  explains  what  I  have  witnessed  in  sepa- 
rating the  spider  lines  of  the  micrometer  in  these  miniatures:  the 
interval  could  onl^  be  seen  when  the  lines  were  separated,  centre  to 
centre,  three  divisions  (micrometer),  each  division  representing 
^QQQQQ  when  a  minuendo  oi fifty  times  was  employed ;  yet  one  can 
see  a  most  sensible  thickening  of  the  gossamers  just  beginning  to 
separate  by  moving  the  micrometer  half  a  division.    From  tins,  I 

E resume,  a  similar  phenomenon  was  produced,  though  very  much 
!88  pronounced  than  Jurin's  case.  It  is  marvellous  to  me  that  a 
visible  bright  space  between  these  lines  can  be  seen  at  all  when 
their,  oentres  are  separated  only  three  divisions,  i. e.  ^^^^^^^  or 
^^^QQQ  of  an  inch.  Considering  that  there  must  be  some  resi- 
duary aberration,  however  small,  and  that  the  error  of  each  set  of 
glasses  accumulates  in  the  final  image  presented  to  the  eye,  it  seems 
to  me  wonderful  that,  notvdthstanding  Turin's  fact,  a  division  is 
visible  between  the  gossamers  at  all  with  so  light  a  movement  as 
described. 

In  continuation  of  this  subject,  I  propose  to  offer  to  the  Society 
some  researches  on  the  effect  of  large  and  small  apei-tures  in  objeci- 
glasses.  I  beg  to  commend  this  research  to  the  earnest  attention 
of  the  rising  generation  of  microscopists.  Unless  I  am  very  much 
mistaken,  the  idea  propagated  in  reference  to  the  limits  of  micro- 
scopic vision  is  totally  erroneous;  whilst  for  brilliant  lines  or 
minute  disks  of  great  brilliance,  I  have  not  the  slightest  hesita- 
tion in  embracing  the  truths  conveyed  in  the  exquisite  formula 
presented  to  the  microscopical  world  by,  I  believe,  mdependently, 
Jnrofessors  Helmholtz  and  Abbe. 

It  is  almost  needless  to  remark  that  very  firm  supports  and 
deUcacy  of  tiie  adjustments  as  regards  spherical  aberration  and 
illumination  are  essential  to  the  success  of  this  refined  kind  of 
definition. 
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III. — On  some  Recent  Forms  of  Camera  Ludda. 
By  Frank  Obibp,  LL^.,  B.A.,  Sec  B.M.S.,  &c. 

iBead  11th  December,  1878.) 

DuBiNG  the  present  year  four  or  five  forms  of  camera  lucida  have 
been  bronght  forward,  all  claiming  to  be  original,  and  to  enable  the 
obserrer  to  see  more  readily  the  image  of  the  object  and  the  point  of 
the  p^icil  at  the  same  time,  and  I  have  thought  it  might  be  m  some 
degree  desirable  to  notice  them — as  a  matter  of  history,  at  any  rate. 

(1)  The  first  is  that  of  Dr.  Hofinann,  the  well-known  optician, 
of  Paris. 

Fig.  1  shows  the  camera,  properly  so  called,  and  Fig.  2  its 
tranfltrerse  section. 

The  rays  coming  from  the  object,  and  passing  through  the  lens 
C,  meet  the  plate  of  silvered  glass  A,  by  which  they  are  reflected 
to  the  transparent  glass  plate  b,  and  thence  to  the  eye  through  the 


Fi9.2-V 


L 


===^ 


ap^ure  at  E.  At  D  are  two  lenses  of  diflFerent  foci,  which  can  be 
interposed  between  the  eye  and  the  paper,  as  with  the  ordinary 
Wollaston  form. 

With  a  vertical  Microscope  the  additional  piece  of  apparatus 
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(Fig.  3),  containing  a  reflector  at  N,  is  employed,  the  camera  fitting 
over  it  at  G,  and  the  whole  being  inserted  into  the  tube  of  the 
Microscope  by  the  part  H. 

The  instrument  is  thus  suitable  for  powers  up  to  500 ;  beyond 
this  limit,  however,  it  is  desirable  to  substitute  for  the  colourless 
glassplate  B  a  tinted  one. 

The  camera,  to  use  Dr.  Hofmann's  expression,  "  suppresses  all 
existing  eye-pieces,"  but  with  objects  requiring  only  small  mag- 
nification to  be  within  the  field  of  the  camera  the  arrangement  is 
employed  which  is  shown  in  Fig.  4.  It  consists  of  two  plano- 
convex lenses  of  difierent  foci,  and  slides  into  H. 

The  part  No.  2  may  be  used  alone,  No.  3  being  taken  away. 
If  the  image  of  the  object  is  still  beyond  the  field  of  the  instrument, 
the  lens  in  No.  2  is  unscrewed,  and  No.  3  replaced,  which  gives  a 
second  amplification ;  and  with  both  lenses  in  their  place  a  third 
is  obtained. 

Dr.  Hofmann  writes  that  this  apparatus  is  the  result  of  an 
expenditure  of  no  Uttle  time  and  thought  on  his  part,  and  that  it 
has  been  very  highly  commended  by  leading  men  on  the  Continent. 

(2)  A  second  form  also  originates  in  France,  and  is  the  invention 
of  M.  Pellerin,  who  describes  its  principle  in  the  *  Comptes  Kendus '  * 
of  the  French  Academy. 

With  the  view,  as  he  expresses  it,  of  avoiding  the  weakening  of 
one  of  the  images  through  reflection  by  a  transparent  plate  as  in  some 
forms,  and  the  irksomeness  of  others  which  require  that  the  object  and 
the  drawing  should  each  be  viewed  with  half  the  pupil,  he  suggests 
the  following  arrangement,  which  is  an  imitation  of  M.  Comu's 
polarizer,  and  gives  two  images  of  the  same  intensity  and  visible  at 
the  same  time  by  the  whole  of  the  pupil. 

A  WoUaston  camera  lucida  being  made  of  glass  having  an  index 
higher  than  the  extraordinary  index  of  spar,  there  are  joined  to  the 
face  which  has  an  angle  of  135^  a  plate  of  spar  and  a  prism  made 
of  the  same  material  as  the  camera,  having  its  second  face  parallel 
to  the  face  whence  the  rays  emerge.  Thus,  at  a  suitable  inclination, 
one-half  the  light  coming  from  the  obiect  will  be  totally  reflected  as 
extraordinary  rays,  and  a  part  of  the  light  coming  from  the  drawing 
will  be  trananitted  as  ordinary  rays.  The  portions  reflected  and 
transmitted  will  be  each  one-naif  if  there  is  no  reflection  of  the 
ordinary  rays,  the  condition  for  which  is,  that  the  glass  of  the  two 
prisms  and  the  cement  which  unites  the  pieces  shaU  have  the  ordi- 
nary index,  and  in  practice  this  can  always  be  approximately 
attained. 

For  these  assumed  conditions,  and  the  plate  of  spar  being  per- 
pendicular to  its  axis,  the  following  calculation  is  given  of  the  field, 
which  is  then  equal  in  all  directions :  in  the  interior  of  the  glass 

Vol.  IxixvL  p.  764. 
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the  extreme  rays  make  an  angle  x  the  complement  of  the  limiting 
angle, 

bnt  that  the  flEu^es  of  entrance  and  emergence  may  be  cut  perpen- 
dicolarly  to  the  mean  direction  of  the  rays,  the  angle  of  refraction 

of  the  extreme  rays  is  ^  and  the  angle  of  incidence  y,  so  that 
sm.  y  =  »o  s^n*  « » 


«'n.y  =  ^ 2 ' 

y  =  22^ 

The  field  (maximum  in  these  conditions)  is  44^ ;  the  instrument 
will  take  this  in  completely  mthout  rotation  if  the  face  attached  to 
the  spar  is  the  third  of  the  other,  the  aperture  for  the  eye  being 
near  its  edge.     The  angle  adjacent  to  the  spar  is  90°  —  13^  =  77°. 

To  regulate  the  intensity  of  the  two  images,  a  polarizer  may 
be  interposed  in  the  path  of  the  most  luminous  rays,  such  an 
apparatus,  for  example,  as  M.  Comu's  made  of  the  materials  aboye 
mentioned. 

No  drawing  accompanies  M.  Pellerin's  paper.  He  adds  that  a 
camera  lucida  of  the  same  description  may  be  made  for  yertical 
Microscopes  by  replacing  the  quadrangular  prism  by  a  parallele- 
piped wim  an  angle  of  77°. 

(3)  The  third  arrangement  is  that  of  Mr.  James  Swift,  shown 
in  Fig.  5,  and  can  be  used  at  any  incUnation  of  the  Microscope. 

1  ne  principle  of  the  instrument,  as  described  by  Mr.  Swift,  is 
that  the  image  of  the  pencil  and  paper  is  receiy^  by  a  prism 
(enclosed  in  the  box  wnich  projects  on  the  ^^^  5 

left-hand  side  of  the  figure),  oy  which  it  is 
reflected  to  a  piece  of  neutral- tint  glass  placed 
at  an  angle  of  45°  oyer  the  centre  of  the  upper 
lens  of  the  eye-piece.  The  neutral-tint  glass 
allows  the  image  of  the  object  in  the  Micro- 
scope to  be  distinctly  seen,  while  that  of  the 
pencil  and  paper  is  at  the  same  time  yisible  on 
its  first  surface;  no  second  image  occurs  by 
reflection  from  the  back  surface,  owing  to  the  tint  of  the  glass. 

A  second  disk  of  neutral-tint  glass  can  be  interposed  when  the 
light  requires  to  be  subdued  to  show  the  point  of  the  pencil  distinctly. 
It  will  be  seen  that  in  principle  the  instrument  is  an  adaptation  of 
Nachet  8  well-known  form. 

(4)  The  fourth  form  is  that  of  Dr.  Bussell,  which  will  be 
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exhibited  by  Dr.  Millar  this  evening,  and  forms  the  subject  of  a 
separate  paper. 

(5)  Although  not  a  ''form  of  camera  lacida,"  yet  it  will  not  be  out 
of  place  while  dealing  with  this  subject  to  call  attention  to  a  modifica- 
tion of  a  method  of  drawing  objects  under  the  Microscope  originally 
described  in  'Hardwicke's  Science-Gossip '  for  1867  (p.  236.)  The 
method  there  suggested  was  to  throw  the  image  formed  by  the 
object-glass  on  to  a  sheet  of  paper  fixed  oyer  a  piece  of  common 
window-glass  at  one  end  of  a  *'  camera  obscura/  the  Microscope 
being  pl^^  at  the  other  end,  and  the  eye-piece  removed.  Mr.  H. 
E.  Ix)rresty  of  Birmingham,  now  suggests  that  a  rectangular  prism 
should  be  placed  over  tilie  eye-piece  of  a  horizontal  Microscope,  thus 
throwing  the  image  of  the  strongly  illuminated  object  on  to  the 
paper  on  the  table,  the  room  being  darkened.  This  method,  while 
obviously  requiring  powerful  illumination  for  hi^h  powers,  is  said 
to  ''  enable  even  diatoms  to  be  drawn  with  a  |  objective." 

I  have  purposely  abstained  from  any  criticism  on  the  various 
methods  above  described,  peferring  to  confine  myself  to  a  simple 
record  of  the  fact  of  their  mventicm. 
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IV. — Be9eri]ption  of  a  New  Form  of  Camera  Lueida, 
By  J.  CuNNiNaHAH  BussELL,  M.D.,  Lancaster. 

(Bead  11th  December,  1878.) 

Thb  principle  of  this  instrnment  is  that,  in  place  of  the  paper  or 
its  rCTection  being  viewed  by  the  eye  directly  as  in  the  cameras 
hitherto  constructed,  there  is  formed,  b^  means  of  a  lens  acting  as 
the  object-glass  of  a  telescope,  a  real  image  of  the  paper  at  the 
same  point  as  the  image  of  the  object  formed  by  the  microscopic 
objectiYe,  and  these  two  images  forming  one  combined  image  are 
viewed  throngh  the  eye-glass  of  the  Microscope.  The  advantages 
of  this  construction  are  that  the  images  being  as  one  it  is  impossible 
that  the  image  of  the  object  should  shift  even  in  the  least  degree 
upon  that  of  the  paper,  and  that  the  images  being  at  exactly  the 
same  distance  from  the  eye,  they  are  both  in  focns  at  once,  and  there 
is  no  straining  of  the  eye  to  accommodate  it  to  both  object  and  paper, 
as  is  apt  to  occur  with  other  instruments.  It  also  avoids  the 
necessity  of  looking  through  a  small  aperture,  the  ordinary  eye- 

FiQ.  2. 
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a,  Tabe  llttjiig  into  the  Micro- 

nope. 
k,   RBcUngnlar   reflecting 

pvirai. 
r,  HortaooUI  tabet. 
d.  Vertical  tube  (IrcliiMd  when 

to  bm\  cotitotntog 

/.   PfauMreflcctor  of  tinted 

f ,  Teleaoopic  oliJect-gljMS. 
K  KiccUng  priim  attached  to 
thelasc 


piece  bdng  used ;  and  it  admits  of  a  convenient  inclination  being 
ffYea  to  the  eye-piece  while  the  body  of  the  Microscope  is  upright. 
The  conshuction  of  this  instrument  is  shown  in  the  accom- 
panying figures  and  is  as  follows : — A  tube  fits  into  the  tube  of 
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the  Microscope :  at  the  top  of  it  there  is  a  right-angled  prism 
(in  a  box)  which  reflects  the  rays  along  a  horizontal  tube  of  con- 
venient length ;  this  is  crossed  at  the  end  by  a  vertical  tube,  and 
at  the  intersection  there  is  a  piece  of  tinted  glass  which  reflects 
the  rays  up  the  vertical  tube.  In  the  upper  Umb  of  the  vertical 
tube  is  inserted  the  eye-piece,  and  in  the  lower  limb  the  convex 
glass  which  acts  as  the  telescopic  object-glass,  and  the  rays  from 
which  passing  through  the  tinted  glass  form  an  image  of  the  paper 
in  the  focus  of  the  eye-piece.  As  this  image  is  inverted,  and  it 
is  necessary  for  easy  drawing  that  it  should  be  erect,  an  erecting 

Erism  is  attached  below  the  convex  glass.  In  use  the  tube,  which  I 
ave  for  simpHcity  called  the  vertical  tube,  is  inclined,  by  a  motion 
round  the  axis  of  the  horizontal  tube,  to  an  angle  of  about  60^  from 
the  vertical,  so  that  the  lower  face  of  the  erecting  prism  becomes 
nearly  horizontal,  the  paper  is  put  on  the  table  below  it  and 
focussed  by  sliding  the  object-glass  in  or  oat.  The  light  on  the 
object  must  of  course  be  suitably  modified  so  that  the  paper  and 
pencil  may  be  distinctly  seen. 

I  do  not  put  forward  this  model  as  the  best  possible  form  in 
which  the  prmciple  may  be  applied ;  I  have  no  doubt  it  is  sus- 
ceptible of  many  improvements,  but  the  principle  itself  is,  I  believe, 
a  sound  one.  It  is  equally  applicable  with  the  necessary  modifica- 
tions to  drawing  objects  in  the  field  of  a  telescope. 

Lenses  may  be  used  to  erect  the  image  instead  of  a  prism. 
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(^liead  Qth  January,  1879.) 

Th£  need  of  special  apparatus  for  illuminating  objects  mounted  in 
balsam,  or  other  refractive  medium,  seems  to  have  been  clearly  in 
Mr.  Wenham  8  mind  when  he  contributed  his  paper  on  "  Illuminating 
Opa(jne  Objects  "  to  the  *  Transactions'  of  the  Society  in  1 856.  The 
appliances  then  described  were,  a  right-angled  prism,  a  truncated 
hemispherical  lens,  used  with  his  paraboloid,  and  the  "  paraboloid 
of  solid  glass  with  a  flat  top."  These  were,  strictly  speaking,  tin- 
mersion  iUuminaiors:  the  last  is  the  original  ''immersion  para- 
boloid." It  was  shown  by  diagrams  that  the  illuminating  rays 
were  made  to  impinge  on  the  upper  internal  surface  of  the  cover-glass 
at  an  inclination  beyond  the  ''  critical  angle "  (or  flat-plate  limit 
between  glass  and  air),  and  reflected  by  total  reflexion  upon  the 
object,  which  is  then  seen  in  a  dark  field. 

The  reflex  illuminator  designed  by  the  same  inventor,  sixteen 
years  later,  was  based  on  the  same  principle. 

With  these  appliances,  used  according  to  the  principle  of  con- 
struction, darh-ground  illumination  is  produced  with  dry  objec- 
tives, whether  the  illuminating  rays  are  internally  reflected  from 
the  cover-glass  on  to  the  balsamed  object,  or  the  object  is  capable 
of  deflecting  the  direct  rays  from  the  illuminator  so  as  to  become 
adf-lominous  and  visible  by  means  of  what  may  be  termed  scattered 
rays. 

It  has  been  generally  held  that,  as  stated  by  Mr.  Charles  Brooke, 
^  the  more  minute  structure  of  some  objects  is  cognizable  only  by 
its  influence  on  rays  traversing  the  object  at  considerable  obliq uity. ' 
To  this  end  many  appliances  have  been  designed  to  be  used  with 
dry  objectives.  In  Amici's  prism,  Nachet's  prism,  the  truncated 
paraboloids,  right-angled  prism,  truncated  hemispherical  lens, 
Keade's  dark-ground  illumination,  the  **  kettle-drum  "  diatom-prism, 
the  reflex  illuminator,  and  others  too  numerous  to  mention,  we  have 
either  the  use  of  an  actual  stop  to  block  out  portions  of  the  rays,  or 
the  illuminator  is  placed  in  such  a  position  as  to  provide  light  in 
particular  directions.  The  main  purpose  in  all  is  to  utilize  the 
more  obliquely  incident  light  to  the  exclusion  of  the  central. 

On  the  importance  of  regulating  the  obliquity  of  the  illumination 
on  tiie  object  in  its  relation  to  Sie  apertures  of  dry  objectives,  I 
quote  from  Mr.  Wenham's  paper  ''  On  the  Illumination  of  Ob- 
^  .  .  ."•:— 

*'  Practically  it  is  found  that  there  is  a  precise  but  difierent 
angle  of  illumination  required  for  every  aperture  of  the  object-glass, 
in  order  to  give  the  maximum  of  distinctness ;  or  that  will  even  at 

•  *  Quart.  Joum.,'  1854,  vol.  ii.  p.  152. 
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all  develop  the  Tnarkings  on  difficult  tests.  For  if  we  continue  to 
increase  the  angle  of  tne  mirror  [he  refers  to  diagram]  the  object 
first  acquires  a  pearly  appearance,  and  is  afterwards  seen  in  a  dark 
field  known  as  'BeEules  back-ground  [black-ground?]  illumina- 
tion' ....  but  the  markings  have  again  become  indistinct  or 
disappear  altogether,  showing  that  it  is  needful  to  aUow  a  small 
portion  of  the  light  from  the  source  of  illumination  to  pass  into  tiie 
object-glass,  and  through  the  object,  that  the  strisa  may  either  be 
rendered  more  visible  by  the  rays  that  they  intercept,  or  that  the 
field  shall  be  partly  luminous." 

Within  the  last  few  years  the  apertures  of  objectives  have  been 
so  considerably  extended  by  means  of  the  immersion  system^  that, 
in  order  to  utilize  their  ftdlest  power,  it  has  been  found  neces- 
sary to  use  an  immersion  system  of  illumination.  By  these  means 
we  obtain  direet  rays  (i.  e.  rays  other  than  those  merely  deflected 
by  the  object)  from  the  illuminator  at  greater  inclination  than  the 
critical  angle,  which  certain  of  these  immersions  will  transmit,  pro- 
ducing a  luminous  field. 

mien  the  object  is  in  balsam,  and  the  base  of  the  slide  plane 
and  in  air,  no  rays  can  reach  it  &om  beneath  at  an  obliquity  greater 
than  the  limiting  angle  for  balsam.  In  order  that  dired  rays  may 
enter  the  balsam  beyond  the  inclination  of  41°,  we  must  have 
recourse  to  an  immersion  condenser,  or  something  equivalent. 

But  it  must  not  be  supposed  that  the  limiting  angle  at  which 
rays  could  bp  admitted  into  balsam  from  beneath,  through  a  flat 
plate  of  glass,  imposes  the  same  limit  to  the  angle  up  to  which  an 
immersion  objective  could  collect  image-forming  rays,  supposing 
them  to  have  got  into  the  balsam, — which  assumes  that  the  image- 
rays  above  the  object  are  limited  by  the  angle  of  the  dired  illumi- 
nating rays  from  beneath.  This  erroneous  view  has  had  some 
currency,  and  may  be  thus  stated : — Because  the  object  in  balsam 
cannot  receive  light  from  beneath  beyond  the  luniting  an^le 
for  balfittin,  unless  we  have  an  immersion  system  of  illumination 
(supposing  the  base  of  the  slide  plane  and  in  air),  therefore  there 
are  no  rays  from  the  object  beyond  that  limit  to  be  transmitted  by 
the  immersion  objective,  however  great  its  aperture ;  the  question 
arising — **  Where  can  such  rays  come  from  ? 

It  is  evident  that,  independently  of  the  angular  direction  of  the 
illuminating  rays,  if  there  be  an  object  in  the  field  capable  of 
scattering  (and  not  merely  intercepting)  light,  it  is  seen  luminous 
by  scattered  rays.  Begarded  then  as  a  sdf4wmnous  object,  rays 
are  nascent  therefrom  and  scattered  equally  in  all  directions,  and 
therefore  at  greater  inclination  than  4F.  There  is  no  theoretical 
difficulty  in  their  reaching  the  second  surfEtce  of  the  front  \&m  of 
an  immersion  of  suitable  form,  and  in  their  being  transmitted. 
They  cannot,  however,  take  part  in  the  formation  of  the  image  by 
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a  dry  olgectiTe,  because  they  are  in^temdUy  reflected  by  the  cover- 
glaa&  These  rays  must  be  regarded  as  important  for  delicate 
markings,  as  evidenced  by  comparing  the  defimtion  we  obtain  with 
the  highest-angled  immersions  and  dry  objectives  on  a  balsamed 
olyeci  with  oidmary  illnmination, — that  is  to  say,  when  the  base  of 
the  slide  is  plane  and  in  air. 

The  ntinzation  of  the  whole  of  the  very  large  cone  of  rays  that 
might  be  condensed  on  the  object  by  nsing  an  immersion  illnminator 
having  an  apertnre  eqnal  to  that  of  the  objective,  in  other  words, 
the  direct  illumination  of  the  whole  aperture,  is  not  the  problem 
that  has  engaged  the  attention  of  those  who  have  endeavoured  to 
exhibit  the  fullest  power  of  the  apertures  of  immersions.  It  was 
long  ago  found  that  it  is  not  so  much  mere  quantity  of  light  that 
IB  required  on  the  object,  as  difference  of  illumination  that  can  be 
jeoAeteBi  perceptible  by  the  eye.  The  more  difficult  images  are  seen 
onlv  as  we  utilize  the  extreme  marginal  aperture  of  the  objective 
and  tiie  more  oUique  direction  of  ^e  illuminating  penciL  This 
can  only  be  done  practically  by  excluding  all  excess  of  central  light. 
The  objects  on  which  tiie  faUest  power  of  the  aperture  is  needed 
are  generally  so  nearly  of  the  same  refractive  index  as  the  fluid  in 
whiSi  they  are  immersed,  that  there  is  difficulty  in  making  delicate 
difibrraices  of  transparency  perceptible.  The  mimersion  system  of 
ilfamiination  becomes  all-important  to  this  end,  as,  by  it,  any  required 
degree  of  intensity  of  light  can  be  got  upon  the  immersed  object  at 
the  meet  £Eivourable  obliqui^  for  the  aperture  of  the  ob^tive. 

It  is  found  in  practice  that  to  obtain  the  fullest  enect  on  the 
object,  of  the  69^ra-obUque  rays  provided  by  immersion  illumination, 
the  objective  must  have  an  aperture  capable  of  transmitting  them,  so 
ttiat  the  field  is  luminous ;  t-hey  thus  become  a  practical  proof  of  the 
extent  of  the  aperture.  It  follows  also,  as  matter  of  observation,  that 
up  to  die  angle  to  which  the  objective  refracts  the  dired  rays  from 
tj^  flluminator  to  a  luminous  field,  to  that  angle  (or  very  nearly  so) 
it  refracts  image-rays  from  the  object ;  for  we  find  that  increasing 
the  oUiquitv  of  the  dired  illuminating  rays  so  as  to  approach  to 
the  dark-field  produces,  at  the  same  time,  distortion  of  the  unage, — 
showing  that  both  systems  of  rays  traverse  the  objective  togemer. 

The  angle  of  the  direct  illuminating  rays  must  not,  however,  be 
regarded  as  an  essential  condition  of  we  existence  of  the  aperture 

tsoch).  It  proves  the  extent  of  the  aperture  of  the  objective  by 
ct  transmiasion  ;  its  effect  in  rendering  visible  minute  structure 
18  plainly  matter  of  experience, — ^and  experience  shows  that,  so  bx 
as  apertures  have  been  carried,  the  gain  has  been  in  proportion  to 
tb»r  capacity  for  direct  transmission. 

It  will  be  understood  that  I  refer  only  to  objectives  in  which 
the  corrections  have  been  made  to  the  fullest  extent  of  the  aperture ; 
for  it  must  be  agreed  that  there  is  no  such  thing  as  a/pertwre. 
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properly  speaking,  unless  the  image  of  a  point  be  rendered  as,  ap- 
proximately at  least,  a  point. 

Now,  although,  as  I  have  shown  above,  Mr.  Wenham  understood 
the  need  of  special  means  for  illuminating  obliquely  objects  in 
balsam,  and  the  importance  of  the  angle  of  illumination  in  relation 
to  the  aperture  of  the  dry  objective,  I  do  not  think  he  can  be 
credited  with  having  understood  (much  less  foreseen)  the  important 
part  the  immersion  illumination  of  balsamed  objects  would  take  in 
the  development  of  the  fullest  power  of  immersion  apertures. 
Indeed,  as  he  has  contended  that  the  82°  limit  of  dry  objectives 
obtains  equally  in  immersions,  he  must  be  held  to  deny  the  existence 
of  any  aperture  beyond  82° :  consequently,  the  application  of  the 
immersion  illuminators  above  mentioned,  for  directly  utilizing  any 
such  aperture,  must  be  regarded  as  a  discovery  quite  apart  from  his 
original  appKcation  of  them  for  dark- ground  illumination. 

It  appears  to  me  that  to  Mr.  Tolles  is  due  the  merit  of  first  ap- 
plying unmersion  illuminators  to  balsamed  objects  in  connection 
with  immersion  objectives  for  the  distinct  purpose  of  utilizing  by 
direct  transmission  the  excess  of  **  interior  angle  "  beyond  82°.  He 
was  the  first  to  produce  objectives  having  interior  angle  considerably 
beyond  82^,  and  to  demonstrate  their  advantages.  With  these  ol>- 
jectives  a  luminous  field  was  obtained  when  the  whole  of  the  illu- 
minating rays  that  can  enter  into  a  dry  objective  were  blocked  out, 
and  none  but  rays  beyond  this  limit  admitted :  thus  exhibiting  at 
once  a  luminous  field  and  a  definition  of  immersed  objects  by  means 
of  the  eostra  aperture  that  had  not  been  seen  before.  He  appears 
to  have  experimented  chiefly  with  the  semi-cylinder,  because  of  the 
facility  it  oflered  for  immediately  obtaining  a  reading  of  the  precise 
degree  of  inclination  the  illuminating  rays  made  with  the  axis,  so 
as  to  determine  the  actual  limit  of  the  apertures  of  the  objectives 
he  had  devised ;  the  display  of  difiicult  test-objects  being  merely 
incidental  to  his  efibrts  to  improve  the  instrument. 

Dr.  Woodward  has  given  special  prominence  to  the  principle  of 
the  immersion  illumination,  in  its  immediate  connection  with  the 
development  of  the  power  of  aperture,  bv  his  "  simple  device,"  in 
which  ne  originally  provided  means  to  exclude  all  rays  of  less  incli- 
nation in  glass  than  45°  from  the  axis,  so  that  no  objective  having 
"interior  angle"  less  than  90°  would  give  a  luminous  field  with  it : 
it  thus  afibi-ds  a  proof  of  his  position  in  the  aperture  question. 
Viewing  it  as  an  illuminator  only,  Dr.  Woodward  has  simplified  the 
mode  of  mounting  the  prism,  and  slightly  varied  the  angle  in  a 
second  prism :  his  last  paper  referred  to  these  changes.  I  was 
also  led  to  design  a  modification  of  this  device,  which  is,  briefly,  to 
utilize  the  four  exposed  surfaces  of  the  prism  by  cutting  them  at 
difierent  angles  so  as  to  approximate  nearly  to  the  semi-aperture  of 
the  objectives  likely  to  be  used.     This  purpose  is  attained  with  a 
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gncceea  approaching  perfection  in  ToUee's  "  trayerse-lens,"  which  I 
hope  to  place  before  yon  shortly  with  the  inyentor's  notes. 

Many  experimental  devices  have  been  made  for  the  same  pur- 
pose. At  the  last  meeting  I  exhibited  another  modification  i  had 
had  made  of  Dr.  Woodward's  "  simple  device  '* ;  also  a  nearly  hemi- 
spherical lens  and  a  small  semi-cylinder  conveniently  adapted  for 
use  on  the  snb-stage. 

I  mention  Hyde's  oblique  illuminator  for  its  novelty  in  com- 
bining a  condenser  with  prism-illumination«  It  is  a  right-angled 
prism  with  a  lens  of  short  focus  cemented  on  the  long  face,  and  vnll 
give  a  beam  of  condensed  light  up  to  a  high  degree  of  obliquity. 
Captain  Tupman  brought  it  from  America  four  years  ago.  I  am 
not  aware  whether  the  inventor  designed  this  for  the  purpose  of 
utilizing  by  direct  transmission  the  e^ro-oblique  rays  that  can  be 
utilized  only  by  immersions  having  '*  interior  angle  "  beyond  82°, 
or  he  intended  such  rays  to  produce  dark-ground  illumination 
only.  The  plan  is  ingenious.  I  have,  however,  found  by  cementing 
a  small  lens  on  one  of  the  exposed  faces  of  Dr.  Woodward's  prism 
the  same  results  are  obtained  more  conveniently. 

I  refer  also  to  a  plan  of  illumination  which  Captain  Tupman 
informs  me  is  due  to  Mr.  Tolles.  It  consists  of  placing  a  suitable 
pism  in  immersion- contact,  on  the  surface  of  the  balsamed  slide,  so 
that  rays  from  a  bull's-eye  lens  may  pass  directly  to  the  internal 
surfjoce  of  the  base  of  the  slide  at  an  inclination  beyond  the  critical 
angle,  they  are  then  totally  reflected  to  the  object.  This  requires 
some  care  in  the  manipulation. 

Professor  Abbe  has  adopted  the  use  of  a  small  lens  *  placed  in 
immersion-contact  with  the  base  of  the  slide ;  which  is  a  very 
simple  and  effective  plan,  and  has  been  known  for  some  years  past. 
It  is  really  so  practical  as  almost  to  supersede  the  more  elaborate 
contrivances  for  use  beneath  the  stage. 

Lastly,  I  refer  to  a  reflecting  immersion  illuminator  which  I 
have  suggested  to  Professor  Abbe,  and  which  he  has  undertaken  to 
have  made  for  me  by  Mr.  Zeiss :  this  will  be  placed  before  you 
when  completed. 

Immersion  illuminators  are  designed  to  secure  a  particular  an- 
gular direction  to  the  illuminatmg  rays  while  actually  in  the  body  of 
the  fluid  in  which  the  object  is  immersed,  with  a  view  to  utihzing 
incident  light  of  great  obliquity ;  used  in  connection  with  the  highest- 
augled  immersion  objectives,  they  have  given  fair  grounds  to  expect 
that  the  future  of  the  most  difficult  investigations  in  microscopy  will 
be  largely  dependent  on  their  successful  application. 

•  At  the  Meeting  in  Jane  I  erronconsly  stated  that  Mr.  Wenham  had  used  a 
siniilBr  lens  for  ti.e  same  purpose  many  years  ago.  He  used  the  lens  for  reflex 
illomination  from  the  cover-glaks — not  for  drect  illumination. 
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VI. — Note  on  a  Revolver  Immersion  Prism  for  Sub-stage 
Illumination. 

By  Jambs  Edmunds,  M.D.,  M.R.C.P.  Lond.,  F.E.M.S.,  &c. 

(Read  Sth  Janttary,  1879.) 

The  value  of  a  rightrsugled  immersion  prism  as  a  snbnstage  appli- 
ance for  the  illumination  of  objects  nnder  the  Microscope  was  shown 
by  Mr.  Wenham  in  the  year  1856,  in  a  i)aj)er*  published  in  the 
'  Transactions  of  the  Boyal  Microscopical  Society.'  Mr.  Wenham's 
paper  is  illustrated  with  a  woodcut  showing  a  right-angled  prism 
attached  to  the  under  surfiEtce  of  a  slide  by  means  of  oil  of  doves, 
balsam,  turpentine,  or  camphine;  light  concentrated  by  a  bull's- 
eye  being  deflected  upwards  by  means  of  an  Amid  prism.  In  the 
same  paper  Mr.  Wenham  also  shows  how,  by  means  of  a  hemi- 
spherical lens,  or  ''  a  small  paraboloid  of  glass  with  a  flat  top  " 
smiilarly  attached  to  the  under  sur&ce  of  l£e  slide,  other  methods 
of  immerdon  illumination  may  be  made  efiective  and,  as  he  says, 
**  show  the  DiatomaceaB  with  a  d^ree  of  beauty  and  delicacy  that  he 
had  never  seen  equalled." 

The  ToUes  Microscopes  have  now  for  some  years  had  fitted  to 
their  stages  deep  ephencal  and  cylindrical  lenses  to  be  used  for 
immerdon  illumination,  and  the  splendid  oil  lenses  now  made  by 
Zeiss  are  sent  out  accompanied  by  a  small  lens  to  be  attached  to 
the  under  surfEice  of  the  slide  with  cedar  oil,  in  order  to  supply 
Ught  on  the  same  principle.  Colonel  Woodward  also  has  re- 
cently favoured  this  bodety  with  two  papers  devdoping  this  most 
valuable  method  of  illumination  for  high-angled  lenses,  and  he  has 
combined  with  the  ri^ht-angled  immerdon  prism  two  screens  of 
thin  metal  perforated  m  line  with  the  obiect,  so  that  entering  light 
may,  when  necessary,  be  demonstrably  limited  to  pajralld  rays  at 
a  determinate  angle. 

The  oil  of  doves,  need  as  an  intermedium  by  Mr.  Wenham,  has 
been  adopted  by  Golond  Woodward.  Cedar  oil,  castor  oil,  or  pure 
glycerine  ^Price's)  also  answer  perfectljr.  As  to  the  light,  it  will 
be  found  ttiat  a  l^inch  achromatic  oqective  serves  much  better 
as  a  condeAiser  than  a  bull's-eye,  and  tliat  an  imase  of  the  edge  of 
a  paraffin-lamp  flame  should  be  aocuratdy  condensed  upon  the 
object. 

I  now  have  the  honour  to  submit  a  new  combination  prism,  oon- 

*  **  On  a  Method  of  lUumiiiating  Objects  under  the  Highest  Pow^s  of  the 
Microscope.*'  By  F.  H.  Wenham,  Esq.  Sead  March  25, 1856.  '  Transactions  of 
the  Boyal  Microscopical  Society,'  vol.  iv.  pp.  55-^. 
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strncl^d  for  me  by  Messrs.  Powell  and  Lealand,*  which  will,  I  think, 
be  found  to  render  immersion  illumination  more  manageable  and 
moiie  generally  nsefaL  I  have  termed  it  the  revolver  prism, 
because,  by  its  means,  nnrefracted  light  at  fonr  grades  of  obhqnity 
may  be  successively  thrown  into  the  object  simply  by  rotating  the 
prism  and  altering  the  inclination  of  the  Microscope.  This  prism 
IS  of  hard  white  crown  glass,  and  six  or  seven  eighws  of  an  inch  in 
diameter.  Above,  it  has  a  circular  plane  surface,  with  a  border 
curving  downwards  so  as  to  afford  hold  for  a  setting  which  does  not 
rise  high  enough  to  touch  the  slide.  Below,  it  has  four  &cet8 
produced  by  grinding  down  a  spherical  surfE^ce  into  two  right- 
angled  prisms,  whose  lower  edges  are  located  at  right  angles  to 
eadi  other,  and  whose  &ces  respectively  make  with  the  top  surfieM^e 
an^  of  30°  and  60^  41''  and  49^  These  four  facets,  .taken  con- 
aecutiYdy,  are  normal  to  light  entering  at  SO"",  41°,  60°  and  49^ 
of  oUiquity  to  the  optic  axi&  The  prism  is  sprung  into  the  top  of 
a  vertical  tube  deeply  slotted  for  the  passage  of  light  to  the  various 
facets,  each  slot  being  cut  down  to  a  line  at  whidi  the  side  of  the 
tube  would  be  intersected  by  the  plane  of  the  facet  on  the  opposite 
side.  Below,  the  tube  screws  or  slides  into  an  adapter,  or  expands 
into  a  rmg  for  the  sub-stage.  The  top  surface  of  theprism  connects 
to  the  slide  by  means  of  a  minim  of  cedar  oil  or  Price's  glycerine, 
and  glare  is  prevented  by  the  fact  that  superfluous  light  is  reflected 
out  through  the  slot  behind.  Each  slot  is  figured  with  the  obli- 
quity of  the  light  for  which  it  is  cut,  and  by  a  simple  addition  the 
entering  light  may  be  demonstrably  limited  to  a  particular  angle, 
as  with  Dr.  Woodvrard's  perforated  screens. 

By  means  of  this  immersion  prism  the  obliquitv  of  the  illumi- 
nation may  be  so  graduated  as  to  shut  out  the  light  field  and  the 
ordinary  negative  image  in  so  far  as  is  necessary  to  obtain  the  diffirac- 
tiou  image  at  its  best  point.  With  hght  at  60^  from  the  optic  axis 
Ae  difirsuction  image  is  so  far  isolated  that  Amphiplewra  pdlucida 
in  balsam  may  be  seen  upon  a  dark  background  with  the  new  oil 
low.  With  Ught  at  49°  or  41°  the  field  becomes  lighted  in  propor- 
tiou  to  the  angular  aperture  of  the  objective,  and  the  diatom  is 
finely  displayed,  but  with  light  at  80°  tlie  Unes  disappear. 

Ampnijieura  peUucida  in  air,  whether  upon  cover  or  slide,  may 
also  be  shown  by  this  prism.  If  the  diatom  be  upon  the  slide,  an 
intense  black-ground  illumination  may  be  produced  through  the 
higher-angled  facets,  and  the  lines  are  shown  as  green  and  black 
bands,  as  they  are  by  means  of  the  immersion  paraboloid.t  If  the 
diatom  be  upon  the  cover,  the  two  lower-angled  facets  will  show  it, 

*  I  exhibiied  thif  prifim  on  June  5, 1878,  at  the  aoir^e  of  the  Metropolitan 
Bnmcfa  of  the  Brituh  Kedioal  Association. 

t  **  On  the  Paraboloid  Illuminator.'  Vide  *  Monthly  Microscopicul  Journal/ 
August,  1877,  p.  81. 
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but  for  full  illumination  the  facet  at  30^  is  required.  Light 
emerging  from  the  slide  at  30^  is,  of  course,  bent  down  so  as  to 
strike  the  under  surfiace  of  the  cover  at  about  49°,  and  in  this  light 
the  dry  diatom  may  be  splendidly  resolved.  In  balsam,  light  at 
about  the  same  angle  (49^^)  seems  to  resolve  the  diatom  best. 
With  Amphiplem'a  pellucida  the  light  should  in  all  cases  strike 
the  diatom  end  on,  or  it  will  not  be  resolvable.  The  brilliancy  of 
the  field  also  must  be  kept  in  due  subordination  to  the  influence  of 
the  diffiraction  image,  and  as  the  following  method  of  procedure 
makes  this  very  difficult  object  quite  easy,  I  may  perhaps  be  per- 
mitted to  describe  it. 

1.  By  means  of  a  four-tenths  objective,  a  diatom  should  be 
selected,  centred,  and  turned  so  as  to  lie  exactly  north  and  south 
in  the  field. 

2.  If  light  at  49°  is  needed,  the  corresponding  facet  of  the 
prism  should  be  turned  to  the  front.  The  Mucroscone  tube  should 
be  inclined  through  the  complementary  angle  (41^,  so  that  the 
facet  stands  vertical. 

3.  The  lamp  flame— edge  on— should  be  set  on  a  level  with  the 
object,  and  at  eight  inches  distance. 

4.  A  l|-inch  achromatic  objective  should  be  arranged  in  line, 
00  as  to  condense  upon  the  object  a  fine  image  of  the  lamp  flame. 
In  order  to  show  that  the  image  of  the  flame  is  accurately  mcussed 
upon  the  object,  a  piece  of  wet  tissue-paper  may  be  laid  upon  the 
top  of  the  slide,  or  the  image  of  the  flame  upon  the  face  of  the 
observing  lens  may  be  viewed  through  a  side  facet. 

Under  these  circumstances  the  fines  will  be  perfectly  resolved 
if  the  lens  have  an  adequate  angular  aperture  and  be  properly 
adjusted.  The  method  is  very  simple,  but  for  want  of  it  I  have 
seen  an  exprienoed  manipulator  spend  hours  in  ^'  fiddling  about  for 
the  lines,  and  utterly  exhaust  his  eyes  without  determining 
whether  or  not  the  optical  capacity  of  the  lens  on  trial  was  at  fault. 
By  the  method  I  have  described,  this  difficult  object  may  be  re- 
solved as  easily  as  a  Podura  scale.  If,  when  the  lines  are  properly 
resolved,  the  eye-piece  be  taken  out,  there  will  be  seen,  on  looKing 
down  the  tube,  at  the  southern  edge  of  the  field,  a  small  clear 
image  of  the  flame,  and  at  the  northern  edge — diametrically  oppo- 
site— a  soft,  greenish-blue  difiraction  image.  Sometimes  also  an 
outline  of  the  diatom  crossing  the  field  from  one  image  to  the  other 
may  be  discerned. 

The  particular  angles  given  to  the  prism  now  before  the  Society, 
were  selected  in  order  to  enable  a  single  prism  to  command  the 
whole  range  of  oblique  illumination,  and  to  enable  so  difficult  an 
object  as  Amphipleura  pdlucida  to  be  at  once  resolved  whether  in 
balsam  or  in  air,  and  whether  upon  the  slide  or  upon  the  cover. 
Through  these  facets,  Ught  at  somewhat  different  angles  may  be 
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passed  without  practical  detriment,  as  only  the  edges  of  the  beam 
wonld  become  chromatized,  or  other  angles  may  he  given  to  the 
revolver  prism.  If  two  snch  prisms  were  to  accompany  the  Micro- 
scope, one  might  be  cut  at  angles  of  25°,  30°,  35°,  and  40°,  in  order 
to  light  objecte  to  be  viewed  nnder  high-angled  light  in  air  on  the 
cover,  or  under  low-angled  Ught  if  in  balsam.  The  second  prism 
might  be  cut  at  40  ^  45^,  50  ,  and  55°,  in  order  to  light  objects  to 
be  viewed  on  the  slide  in  air  with  black  background,  or  under  the 
highest  working  angular  apertures  if  in  balsam.  DifScult  objects, 
when  set  upon  the  shde  in  air  for  black-ground  illumination,  re- 
quire  the  cover  to  be  very  close  dovm  upon  them,  or  they  will  not 
be  resolvable  by  high-angled  lenses. 
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VII. — A  Catoptric  Immersion  Illuminator. 
By  John  Wabb  Stephenson,  F.RA.S.,  Treas.  B.M.S. 

{Bead  8th  JantAary,  1879.) 

As  the  subject  of  Immersion  Illaminators  is  now  before  the  Society 
(and  I  am  very  glad  it  is  so,  for  without  their  help  the  full  resolving 
powers  of  the  recent  large-angled  objectiyes  cannot  be  utilized),  it 
may  not  be  out  of  place  to  lay  before  the  Fellows  a  brief  account  of 
an  immersion  condenser  of  yery  simple  construction  which  I  deyised 
in  1877. 

The  diagram  shows  the  form  and  size  of  the  instrument  which 
I  now  use,  although  it  is  sufficiently  obyious  that  other  sizes, 
in  the  same  ratios,  may  easily  be  made — in 
fact,  I  haye  such. 

The  apparatus  is  simply  a  plano-conyex 
j  lens,  worked  on  a  1-inch  tool,  and  haying  a 
!  diameter  of  1*2  inches,  which  is  then  "edged" 
I  down  to  1  inch,  as  being  more  conyenient  in 
1  size,  and  as  giving  an  aperture  sufficient  for 
our  purpose. 

The  upper,  or  convex  side,  of  the  lens  is 
cut  down  or  flattened,  so  as  to  give  a  sur£Ekce  VV  o^  ^^  ^^^  ^ 
diameter,  with  which  the  slide  is  to  be  connected,  when  in  use,  by 
a  drop  of  oil  or  water. 

It  matters  not  which  fluid  is  used  as  long  as  the  objective  has  a 
numerical  aperture  not  exceeding  1*33  (the  index  of  water),  and 
it  is  very  improbable  that  this  will  ever  be  exceeded  to  any  great 
extent,  as  1  *  50  is  the  ideal  maximum  of  even  an  oil  immersion. 

The  upper  curved  surface  of  the  lens  is  silvered,  and  beneath 
the  lens,  a  flat  silvered  plate  ^  of  an  inch  thick,  and  correspond- 
ing in  size  and  position  with  the  upper  flattened  surfiEtce,  is  balsamed. 
It  will  be  seen  that  the  incident  ray  is  normal  to  the  under 
surface,  impinges  on  the  curved  silvered  surface,  and  is  thus  thrown 
back  on  the  plane,  or  under  sar&ce  of  the  lens,  whence  the  more 
oblique  rays,  fEiUing  beyond  the  critical  angle,  are  totally  reflected, 
and  converge  td  a  focus,  giving  a  numerical  angle  of  1  *30  =  120^ 
in  balsam. 

The  object  of  placing  a  silvered  glass  disk  beneath  the  lens  is 
twofold :  in  the  first  place,  it  reflects  the  less  oblique  rays  which 
fall  within  the  critical  ande,  and  in  the  second  it  tends  to  diminish 
the  spherical  al^erration  wnich  in  this  zone  might  otherwise  be  felt. 
The  stop  is  placed  about  |  of  an  inch,  or  less,  below  the  con- 
denser, and  the  opening  used  is  of  a  lens-shaped  form,  as  giving 
a  broad  beam  without  any  appreciable  spherical  aberration  in  so 
narrow  a  zone  of  light. 
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It  will  be  found  that  this  instrument  will  work  through  any 
ordinary  glass  slip,  gives  a  brilliant  light,  and,  haying  no  re&acting 
snrfiEioe,  is  necessarily  achromatic,  whilst  the  spherical  aberration,  as 
previonsly  pointed  oat,  is  inconsiderable. 

If  nsed  with  a  dry  lens  of  the  high^t  power  on  a  balsam- 
moonted  object,  the  light,  unable  to  pass  the  upper  sur&ce  of  the 
eorering  glass,  is  thrown  back  on  the  object,  giving  opaque  illumi- 
nation ;  on  the  other  hand,  with  dry  objects  adhering  to  the  slide, 
the  well-known  dark-ground  illumination  can  be  obtamed  with  any 
ot^Bctiire  I  haye  yet  seen. 
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\IIL—The  ThalluB  of  the  Diatomacess. 
By  F.  KiTTON,  Hon.  F.R.M.S. 

(Read  8th  January,  1879.) 

Thb  stnd^  of  the  living  diatom  has  lately  engaged  the  attention  of 
many  emment  foreign  diatomists  (M.  P.  Petit,  Paris ;  M.  J.  Deby, 
Belgium ;  Oonnt  Castracane,  M.  Ardres,  and  others^.  The  latest 
published  observations  are  tiiose  of  M.  le  Dr.  Lanzi,  of  Borne,  in 
his  paper*  on  the  '^  Thallus  of  the  Diatomaoeae."  By  thallus  is  to 
be  understood  the  Bti|>es,  cushion,  tube,  frond,  or  mucous  pellicle. 
The  latter  is  the  material  by  which  the  film  of  diatoms  is  attached 
to  wet  walls,  buttresses  of  bridges,  &c.  He  communicates  some 
interesting  feicts  connected  with  the  reproduction  of  these  remarkable 
organisms.  '^  In  a  gathering  of  Epithemia  ventricosa  made  in  the 
Vula  Pamphilia,  in  Borne,  I  obs^ed  that  some  portions  of  the 
pellicle  were  composed  of  a  great  quantity  of  round  granular  oor- 
puscles  of  a  greenish-yellow  colour.  Most  of  these  corpuscles -were, 
to  all  appearance,  the  same  as  those  contained  in  the  interior  of  the 
frustules  of  the  Epithemia,  and  imbedded  in  a  hyaline  plasma. 
Such  was  the  resemblance,  that  no  one  could  doubt  that  the 
granular  bodies  in  the  plasmatic  thallus  and  those  in  the  frustules 
were  alike. 

''At  another  time  I  made  a  gathering  in  a  fountain  in  the 
interior  of  the  Forxmi  of  Trajan,  of  a  Cymbella  in  a  state  of 
reproduction,  and  I  was  again  able  to  see  the  round  corpuscles. 
They  were  very  small,  and  of  the  same  colour  as  the  endochrome. 
They  were  contained  in  the  thallus,  and  resembled  those  in  the 
frustules.  I  followed  these  germs  through  their  phases  of  develop- 
ment ;  and  by  repeated  observations  I  ascertained  that,  whilst  in- 
creasing in  breadth,  they  preserved  their  circular  form ;  that  after- 
wards they  commenced  to  elongate,  in  order  to  acquire  the  lunate 
and  naviculoid  outline  of  the  mature  frustule. 

''  Of  these  growing  forms,  some  remained  attached  to  the  thallus, 
and  some  became  free.  The  number  of  these  corpuscles  was  con- 
siderable ;  and  one  was  easily  convinced  that  they  were  t<he  result 
of  a  new  kind  of  generation.  The  disparity  in  size  was  so  consider- 
able, that  it  would  have  been  absurd  to  suppose  that  they  had  been 
produced  by  fissiparity. 

''  I  am  able  to  report  other  similar  facts  observed  in  Navictda 
ambifftia,  NUzschia  minutissima.  Amphora  ovalis ;  but  of  these  I 
shall  say  nothing,  in  order  to  avoid  useless  repetitions,  and  shall 
confine  myself  to  describing  Oomphonema  oUvaceum  only,  in  which 
I  have  followed  the  series  of  transformations  from  the  time  the 
frustule  containing  the  germs  had  changed  into  a  sporan^  cell, 

*  See  '  Annales  de  la  Sooi^U  Beige  de  Mioroeoopie/  vol.  iv. 
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until  ihe  thaUns  became  charged  with  germs  and  frustoles  in  varions 
stages  of  development.  In  this  same  thallns  was  also  seen  the 
gradual  transformation  of  the  corpuscles  into  rudimentary  frustules, 
their  growth,  and  lastly  the  development  of  the  dichotomous 
pedunda  When  this  cycle  was  completed,  the  thallus  contained 
three  different  forms — the  sessile  sphenelloid  form,  the  pedunculate 
(either  simple  or  dichotomous),  ana  the  perfect  or  free  form.  From 
the  preceding,  it  appears  that  there  arrives  a  time  when  the  plasma 
contained  in  the  siliceous  cells  acquire  a  considerable  volume,  owing 
to  the  rapid  development  manifefdied  at  the  time  of  reproduction, 
and  whidi  cannot  be  contained  within  the  walls  of  the  frustule  by 
reason  of  the  want  of  elasticity  produced  by  the  deposition  of  silex. 
The  frnstules  being  unable  to  foDow  the  growth  of  the  plasma,  the 
Talves  separate  from  the  pressure ;  but  previous  to  arriving  at  this 
condition,  the  protoplasm  had  commenced  to  undergo  the  changes 
necessary  to  the  formation  of  the  new  cellules,  and  we  are  able  to 
see  an  aggregation  of  hyaline  masses  destitute  of  an  external 
membrane.  These  are  the  Moneres  of  HaeckeL  Amongst  them 
are  some  that  remain  for  a  long  time  as  plastid  gymnocy  todes — that 
is  to  say,  without  an  external  membrane,  as  named  by  Haeckel — 
and  form  in  this  manner  the  amorphous  or  indefinite  thallus 
(mueus  mairiculis  of  authors) ;  whilst  those  that  take  the  form  of 
stipes,  peduncles,  cushions,  or  some  definite  form,  appear  to  belong 
to  the  plastid  lepocytodes,  that  is  to  say,  invested  witn  an  extremely 
thin  external  membrane.  This  membrane,  although  scarcely  visible 
with  the  Microscope,  nevertheless  limits  the  outline  of  the  thallus. 
...  I  have  determined  to  place  the  above-mentioned  facts  before 
diatomists,  in  order  to  call  their  attention  to  the  study  of  the  thallus 
of  diatoms.  The  study  of  the  function  of  the  thallus  in  this  large 
fiEmiily  seems  to  me  to  be  full  of  interest." 

liie  presence  of  this  '*  thallus "  is  by  no  means  uncommon. 
I  have  detected  it  in  many  diatomaceous  gatherings,  particularly 
those  from  fresh  water,  but  I  never  saw  the  corpuscles  Dr.  Lanzi 
mentions ;  they  may  not  have  been  present,  or,  what  is  equally 
probable,  I  overlooked  them.  However,  the  discovery  is  of  great 
interest ;  and  I  hope,  with  Dr.  Lanzi,  that  other  dmtomists  will 
turn  their  attention  to  the  study  of  the  hving  forms.  The  repro- 
duction of  the  Diatomaceie  has  not  received  that  amount  of  atten- 
tion the  subject  deserved.  Their  increase  by  self-division  was  the 
method  first  obmrved,  more  careM  observations  led  to  the  detection 
of  conjugation  and  production  of  sporangial  fimstules,  or  the  for- 
mation of  a  sporangium  by  a  single  frustule ;  and  we  now  find  that 
another  method  has  been  observed,  viz.  that  just  described  by  Dr. 
LanzL 

The  author's  figure  (1)  represents  a  number  of  circular  bodies 
immersed  in  the  thallus  of  E.  ventricosa,  and  also  in  the  frustule ; 
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(2)  thalliis  of  Cocconema  cistula,  representing  the  corpuscles  in 
yarions  stages  of  deyelopment.  Unfortunately  the  amplification  is 
not  stated,  a  matter  of  some  importance.  It  is  also  to  be  hoped 
that  Dr.  Lanzi  will  make  some  experiments  to  test  the  power  pos- 
sessed by  them  to  resist  desiccation  without  losing  their  vitality. 
In  Herr  Gxunow's  "  New  Diatoms  from  Honduras,"  '  M.  M.  J./ 
vol.  xviii.  p.  184,  PL  196,  Fig.  46,  is  described  and  figured  a 
curious  abnormity  of  GercUavlvs  Isevis.  Within  the  large  frustule 
are  two  very  smidl  ones.  Herr  Grunow  asks,  "  In  what  manner 
do  these  abnormal  frustules  multiply  and  reproduce  a  new  series 
of  normal  forms?  Certainly  not  by  conjugation  or  self  division.** 
Professor  Cleve  *  figures  a  frustule  of  Biddtdphda  aurita  with  a 
small  frustule  within.  In  a  note  (p.  184),  I  suggested  **  that  the 
endochrome,  under  certain  conditions,  might  possess  the  power  of 
producing  (?  by  means  of  microspores)  perfect  frustules  without 
conjugation.*'  Dr.  Lanzi's  discovery  connrms  my  supposition,  and 
explams  the  formation  of  the  small  frustules  witlun  the  large  one. 

*  *  Biliang  till  Yei  Akad.  Hand./  band  i.  tab.  iv.  fig.  3  a  6. 
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Beaaarehes  on  fhe  Proboscis  of  Butterflies. — W.  Breitenbach 
has  undertaken  a  series  of  observations*  on  the  hairs  with  which 'the 
proboscis  of  bntterflies  is  covered,  and  on  the  relation  of  these  to  the 
eorions  ^  Cylindergebilde  "  or  sheathed  hairs  by  means  of  which  many 
Lepidoptera  are  enabled  to  pierce  the  tissues  of  plants  for  the  pnrpose 
of  getting  at  the  contained  juices. 

The  ordinary  typical  hairs  consist  of  a  basal  portion  or  cylinder 
composed  of  a  dark  chitinous  material,  and  either  partly  imbedded 
in  ^e  substance  of  the  proboscis  or  projecting  freely  from  its  sur- 
&ce,  and  of  the  hair  proper,  the  proximal  portion  of  which  is  im- 
bedded in  the  cylinder,  while  the  distal,  usually  by  far  the  larger 
part,  is  free.  In  Zygcena  JilipendulcB  the  hairs  on  the  greater  part  of 
the  proboscis  have  the  ordinary  characters,  but,  near  the  free  end 
of  the  organ,  the  edge  of  the  cylinder  is  produced  into  four  eleva- 
tions^ placed  at  equal  distances  from  one  another ;  the  cylinder  itself, 
moreover,  is  proportionaUy  longer  and  the  hair  proper  proportionally 
smaller  than  in  the  typical  hiur.  In  Pieris  a  similar  structure  ol>- 
tains,  but  the  cylinder  is  strengthened  by  longitudinal  bands,  one 
for  each  of  the  five  points  into  which  its  edge  is  produced,  and  of  a 
darker  colour  and  firmer  consistency  than  the  rest  of  the  cylinder. 
In  ^pinephele  Janirci,  the  size  of  the  whole  apparatus  is  greatly 
increased,  the  processes  on  the  edge  of  the  cylinder  have  become 
actual  teeth,  and  the  hair  proper  is  so  much  reduced  as  to  form  a  mere 
papilla  just  overtopping  the  circlet  of  teeth.  A  structure  is  thus 
produced  eminently  fitted  for  piercing  the  tissues  of  plants.  A  farther 
modification  occurs  in  Arge  OakUhea,  in  which,  besides  the  row  of 
teeth  round  the  edge  of  d^e  cylinder,  there  are  three  other  circlets, 
enoompassing,  at  equal  intervals,  its  lateral  surface  :  each  of  the  four 
oirdete  is  six-toothed.  In  Catocala  hymencea  the  structure  seems  at 
first  sight  to  be  altogether  different :  the  cylinder  is  provided  with  six 
▼ertieiJ  plates  standing  out  from  its  lateral  surface,  and  projecting  over 
its  edge  in  the  form  of  sharp  points :  these  plates  may  be  considered 
as  having  been  formed  by  the  coalescence  of  superposed  rows  of  teeth, 
such  as  exist  in  Arge. 

From  these  observations  it  seems  highly  probable  that  the  sheathed 
hairs  have  been  developed  from  ordinary  hairs  by  the  gradual  dimi- 
nution of  the  hair  proper,  especially  of  its  extra-cylindrical  portion, 
and  by  the  simultaneous  increase  in  size  and  strength  of  tiie  sur- 
rounding cylinder.  The  advantage  accruing  to  the  insect  from  the 
change  is  obvious ;  with  a  proboscis  provided  merely  with  ordinary 
hairs  it  would  be  able  to  take  advantage  only  of  free  nectar,  that  is 
juice  actually  poured  out  by  the  secreting  glaods  of  the  plant,  whereas 
with  the  sheathed  hairs  it  would  be  able  to  pierce  the  cell-walls  and 
derive  an  additional  quantity  of  nutriment  by  drawing  upon  the  in- 
ternal juices.  This  view  is  supported  by  the  fact  that  Lepidoptera 
visit  flowers  which  produce  no  free  nectar. 

♦  *  Aichi?  f.  Mik.  Anat.,'  vol.  xy.  p.  8. 
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Crontributions  to  our  knowledge  of  the  Protozoa.  —  Professor  A. 
Schneider  has  a  short  but  important  paper  (with  a  plate)  on  this 
subject,  in  the  *  Zeitschrift  f  .  wiss.  Zool.,'  *  in  which  he  describes  his 
recent  observatioDS  on  Actino^phoerium,  Miliola^  Trichosphcerium  (a 
new  genns),  and  ChJamydomonas.  ^  ^      .  ^    , 

Actino8ph(Bnim  EtcAomtt.  —  Schneider  s  comparison  of  his  own 
researches  with  those  of  Brandt,  Greeff,  and  F.  E.  Schulze,  lead  him  to 
think  that  this  species  really  includes  four  distinct  species,  agreeing 
with  one  another  in  the  vegetative  condition,  and  differing  only  in  the 
reproductive  stage.  The  observations  on  which  this  opinion  is  based 
are  shown  in  the  following  table  compiled  from  Schneider's  paper. 

^  1.  After  the  completion  of  the  process  \ 
of  division,  each  of  the  two  sphe-  I 
ruids  comes  lo  lie  in  a  special  I  gp^j^ 
cyst,  or  rather  in  a  special  com-  I  ^ 
partmcnt  of  the  common  cyst :  ? 
the  spheroids  do  not  siibee-  I 
quently  unite,  and  their  siliceous  I 
case  is  single  (Schneider).  / 

After  division  the  two  spheroids S 
do  not,  or  not  always,  lie  in  I 
special  cavities  in  the  cyst :  after  I  n 
the  process  of  division  the  two  r 
spheroids  unite  again :  their  sili-  | 
ceous  case  is  double  (Greeff). 


.  In  the  process  of  division  the 
nucleus  divides  repeatedly, 
and  a  number  of  the  nuclei 
thus  formed  pass  into  each  of 
the  resulting  spheroids. 


II 


In    the    procesB   of   division  /  3   ^^^^  division  the  spheroids  con-  \     p 
the  nudeus  disappears,  new  •      ^  (Brandt).  /     ^ 

nuclei  afterwards  appearing.  J  ^   0^9      4iQ^    ^f     ^^    spheroids) 
one  of  which  passes  into  eacH  \  ^^^  ^^^  ^-^^    ^^^  (Schneider,  \    D 

spheroid :  the  siliceous  cases  ^  ^  Schulze). 

are  thinner  than  in  (I.).  \ 

A  further  evidence  of  the  distinctness  of  this  form  is  afforded  by 
the  difference  in  their  habits:  of  the  two  observed  by  Schneider,  the 
species  A,  from  the  canal  in  the  Berlin  Zoological  Gardens,  fed  chiefly 
on  Cyclops,  to  which  it  clung  by  its  pseudopodia,  allowing  itself  to  bo 
carried  about  by  its  prey  until  the  latter  was  killed :  the  species  D, 
from  ditches  at  Giessen,  never  devoured  Oydopidaa,  but  fed  chiefly  on 
Chlamydomonas,  and  amongst  higher  animals  confined  itself  to  the 

smaller  Rotatoria.  ,.  ,       ,  .       /.  xi  •  i.         j    i. 

2.  Development  of  Miliola.—ln  a  species  of  this  genus  observed  at 
Fohr,  distinct  nuclei  were  observed.  Multiplication  took  place  by  the 
protoplasm  being  divided  into  nucleated  masses,  of  which  there  were 
finally  seen  to  be  two  kinds ;  small  naked  cells,  probably  representing 
spermatozoa,  and  large  oval  cells  provided  with  a  distinct  membrane, 
and  seeming  to  represent  ova.  No  stage  was  found  between  these 
latter,  and  germ  masses,  consisting  of  a  very  distinct  cell-wall 
enclosing  contents  half  protoplasmic,  half  fat  like.  The  fatty  body 
disappeared,  and  the  germ  was  converted  into  a  young  Miltola,  with  a 
single,  globular,  thin-walled  chamber,  provided  with  one  large  aperture 
and  several  small  ones,  through  which  pseudopodia  were  protruded: 
no  nucleus  was  visible  in  this  stage.  The  tubular  portion  of  the  shell 
was  seen  to  begin  as  a  hand-shaped  process  near  the  mouth.  The 
young  MilioUB  continued  to  grow  through  the  winter,  and  then  the 
•  *  Zeitsch.  f.  wiss.  Zool./  vol.  xxx.  (Suppl.),  p.  446. 
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formation  of  germs  began  anew,  but  this  time,  apparently,  asexnally, 
as  no  sperm-cells  were  seen. 

In  a  Yoesel  of  sea-water  containing  HKlioke  from  Heligoland,  were 
ioxmd  small  sandy  aocomolations,  containing  a  transparent,  hardish 
substance,  devoid  of  silica,  and  enclosing  about  fifteen  spaces  containing 
eapsoles.  The  contents  of  these  capsules  were  of  four  kinds,  firstly,  a 
great  number  of  bright  Euglena-Uke  bodies,  devoid  of  flagella,  but 
exhibiting  movements,  probably  spermatozoa;  secondly,  masses  of 
protoplasm,  probably  ova ;  thirdly,  undoubted  young  Miliolfe  ;  and 
fourthly,  some  of  the  capsules  were  empty  and  probably  represented 
empty  sperm-capsules. 

It  will  be  seen  at  once  that  the  evidence  for  the  sexuality  of 
MtUcia^  brought  forward  by  Schneider,  is  by  no  means  complete. 

3.  Tricho^phcBrium  SidxMii  (nov.  gen.  et  sp.).  —  This  species 
was  discovered  in  water  from  Ostend,  where  it  existed  in  such 
quantities  as  to  form  a  white  powder.  Its  shape  is  generally  ovoidal, 
but  undergoes  considerable  changes,  so  slowly,  however,  that  the 
changes  could  not  be  followed  by  the  eye.  The  surface  is  thickly 
covered  with  long  bristle-like  filaments  (Borsten),  which  are  unaffected 
by  potash,  but  dissolve  in  dilute  acetic  or  hydrochloric  acid,  without 
evolution  of  gas.  When  these  bristles  are  dissolved,  the  animal  is 
seen  to  be  covered  with  a  fine  membrane  produced  into  short  cylindri- 
cal tubular  processes,  through  each  of  which  a  delicate  protoplasmic 
filament,  slightly  longer  than  the  bristles,  is  protruded.  Tricho- 
Bpkaerium  forms  an  intermediate  genus  between  Lieberkuhnia  and  the 
ordinary  calcareous  Foraminifera. 

4.  ChiamydomonoB. — The  author  describes  three  species  of  this  alga, 
C.  puhisculuSy  C.  tumida,  and  (7.  radiosa,  and  also  gives  an  account  of 
the  conjugation  in  the  first-named  species. 

Cochineal  for  Staining.— Dr.  Paul  Mayer,*  of  the  Zoological 
Station  at  Naples,  when  making  experiments  to  find  an  alcoholic 
carmine  solution  with  which  to  stain  satisfactorily  entire  chitinous 
membrane,  tried  the  tincture  of  cochineal,  which  not  only  answered 
the  desired  purpose,  but  showed  itself  suitable  for  general  application 
wherever  it  is  required  to  stain  by  an  alcoholic  metiiod  animal  tissues 
preserved  in  alcohol,  and  to  keep  the  preparations  thus  obtained  in  a 
resinous  medium. 

The  pulverized  cochineal  i^  left  for  several  days  in  contact  with 
70  per  cent,  alcohol,  8-10  c.  cm.  to  a  gramme,  and  the  dark  red  liquid 
IQtered.  The  object  to  he  stained  must  he  free  from  acidy  and  it  is  best 
to  lay  it  for  some  time  previously  in  fresh  alcohol  of  70  per  cent. 
According  to  the  intensity  required  and  the  nature  of  the  object,  the 
staining  takes  from  a  few  minutes  (infusoria,  marine  larvsd,  &c.)  to  a  few 
days  (the  higher  Crustacea,  large  annelida,  young  cephalopoda,  organs 
of  vertebrata,  &cX — The  subsequent  removal  of  the  staining  material 
which  is  not  fixea  in  the  tissue,  is  effected  with  70  per  cent,  alcohol, 
and  takes  days  in  some  cases ;  it  can  never,  however,  be  continued  too 
long,  and  should  not  be  stopped  until  the  alcohol  takes  no  more  up. 

By  this  method,  assuming  that  the  object  has  been  properly  pre- 
served, a  very  precise  and  nearly  always  intense  nucleus  stain  is  obtained, 
♦  *  Zoologiscber  Anzeiger,'  vol.  i.  p.  845. 
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and  in  by  far  the  majority  of  casoB  this  is  not,  as  might  be  expected, 
coloured  red,  but  hematoxylin.  Dr.  Mayer  expects  to  be  able  to  give  the 
explanation  hereafter  of  this  strange  phenomenon,  which,  however,  is  no 
detriment  to  the  process.  In  conseqaenoe  of  the  precision  and  tint  of 
the  stain,  the  preparations  are  for  the  most  part  not  to  be  distingnished 
from  those  obtained  with  hsdmatoxylin.  The  cochineal  tincture  also 
possesses,  in  common  with  the  well-known  alcoholic  haBmatoxylin 
solution  of  Eleinenberg,  the  property  of  n^^t  altering  the  tissues ;  on 
the  other  hand,  it  compares  favourably  with  it  in  the  simplicity  of  its 
production  and  application,  as  also  in  the  hold  taken  by  the  stain, 
which  in  this  respoct  is  equal  to  carmine.  On  the  other  hand,  there 
is  the  defect  that  hitherto  the  attempt  to  stain  large  objects  sufficiently 
deeply  has  not  always  succeeded ;  although  the  spinal  marrow  of 
the  calf,  in  pieces  one  centimetre  long  and  more,  could  be  stained  uni- 
foimly  and  deeply  enough. 

With  a  little  care,  permanent  overstaining  need  not  be  feared,  and 
can  be  removed  by  washing  in  acid  alcohol  (a  drop  of  muriatic  acid 
to  about  10  c.  cm.  of  70  per  cent,  alcohol). 

Prazmow8ki*8  Heliostat. — The  woodcut  represents  this  instru- 
ment, which,  it  is  claimed,  is  much  less  complicated  and  cheaper  than 
any  existing  form,  and  more  easily  regulated.  The  drum  contains,  as 
usual,  the  clock  movement,  and  rotates  a  mirror  upon  its  axis  once  in 
forty-eight  hours.     On  the  circumference  of  the  drum  is  a  dial  with 


the  hours  marked  upon  it,  the  spaces  between  each  hour  being  divided 
into  intervals  of  ten  minutes.  The  drum  rests  upon  supports,  which 
allow  it  to  be  inclined  in  such  a  manner  as  to  make  the  axis  of  the 
movement  coincide  with  the  direction  of  the  earth's  axis  at  the  place 
where  it  is  used. 

This  direction,  which  is  given  by  the  latitude  of  the  place,  need 
not  necessarily  be  known  to  the  operator,  the  adjustment  of  the  instru- 
ment with  respect  to  the  latitude  and  the  decimation  of  the  sun  cor- 
responding to  the  day  of  the  year,  being  effected  at  once,  and,  so  to 
speak,   automatically.     The   apparatus   is  fixed  after  adjustment  in 
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the  position  which  the  latitude  requires  by  a  8cre\y,  which  presses 
npOD  an  arm  marked  with  the  degrees  of  latitude  from  0^  to  7(P. 

In  order  to  adjust  the  instrument,  it  is  placed  on  a  perfectly  hori- 
xontal  surface;  ihe  mirror  haying  been  remoyed,  a  metallic  rule 
(forming  a  diameter  of  the  dial  plate)  is  fixed,  so  as  to  slide  easily  on 
the  axis  of  the  moyement,  which  trayerses  it  like  a  spindle,  lliis 
role  is  terminated  at  its  extremities  by  two  perpendicular  pieces,  the 
shorter  one  being  pierced  with  a  small  hole,  the  other  marked  with 
a  diyision  representing  the  equation  of  time  and  the  declination  of  the 
sun  for  eyery  ten  days,  connected  by  a  continuous  line.  At  the  base 
of  the  shorter  upright  the  rule  has  an  aperture,  through  which  can 
be  seen  the  figures  on  the  dial.  To  set  the  apparatus  to  the  hour, 
the  rule  is  turned  round  the  axis  like  the  hand  of  a  watch  until  the 
exact  hour  and  fraction  of  the  hour  at  which  the  obseryation  is  made 
are  seen  in  the  aperture,  and  the  diyision  which  represents  it  on  the 
dial  coincides  with  an  index  placed  at  the  edge  of  the  aperture. 

For  final  adjustment  it  is  only  necessary  to  turn  the  instru- 
ment horizontally  on  the  table,  inclining  it  more  or  less  on  its  sup- 
port, until  a  ray  of  the  sun,  passing  through  the  hole  of  the  short 
upright,  produces  on  the  line  of  declinations  placed  on  the  opposite 
one,  a  small  image  of  the  sun  which  falls  exactly  on  the  point  corre- 
sponding to  the  day  of  the  year.  This  operation  takes  only  a  few 
moments,  and  is  extremely  easy. 

This  done,  the  instrument  is  adjusted ;  the  screw  on  the  circle  of 
latitudes  is  tightened,  the  rule  taken  away,  and  the  stem  of  the  mirror 
is  slid  into  the  axis  of  the  moyement.  The  mirror  can  be  turned  in- 
dependently, by  which  means  the  reflected  ray  may  be  directed  to  any 
azimuth.  A  fixed  horizontal  ray  is  thus  obtained,  which  may  be  further 
reflected  to  another  plane  mirror,  placed  at  some  distance  and  moyable 
on  a  pedestal,  so  that  the  ray  may  be  directed  whereyer  it  is  wanted. 

When  the  exact  time  is  not  known,  the  instrument  may  still  be 
adjusted  in  a  way  which  is  approximately  correct,  by  adjusting  it  at 
ahont  noon.  It  may  also  be  adjusted  first  at  about  9  a.m.,  and  then 
about  3  PJf.  Each  time  this  is  done  a  line  is  drawn  on  the  table 
with  a  pencil,  the  foot  of  the  instrument  serying  as  a  rule.  These 
two  lines  form  an  angle  which  is  bisected,  and  along  the  line  which 
bisects  it  the  foot  of  the  instrument  is  placed.  The  latter  is  in  this 
way  adjusted  for  midday. 

The  clock  moyement  has  an  anchor  scapoment,  and  could  moye  a 
much  larger  mirror.  A  small  dial  placed  on  the  drum  and  diyided 
into  sixty  minates,  on  which  a  minute-hand  moyes,  allows  the  regu- 
larity of  the  motion  to  be  yerified.  The  dial  of  hours  and  the  division 
for  the  days  are  enamelled,  and  consequently  proof  against  weather. 
The  whole  apparatus  is  yery  portable. 

Hew  (Auditory)  Sense-or^^s  in  Insects. — Professor  Graber,  of 
Czemowitz,  announces  *  the  important  discoyery  of  organs,  probably 
of  an  auditory  nature,  which  he  has  found,  one  in  the  antenn®  of 
adult  Biptera,  the  other  in  a  larya  of  a  species  of  the  same  order. 

1,  Otoeyst'like  Organ  in  the  Aniennce  of  Diptera  (Plate  IV.  Figs.  1, 
la,  and  lb). — This  was  obseryed  in  Syi-phus  hcUtecUus.  The  structure 
♦  *  Anhiv  f.  Mik.  Anat.;  vol.  xvi.  p.  3(>. 
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is  best  made  out  by  treating  the  freah  antemuB  with  1  per  cent,  osmio 
acid,  transferring  to  absolute  alcohol,  clarifying  with  kreosote,  and 
monnting  in  Canada  balsam. 

The  supposed  otooyst  is  a  brown,  thick-walled,  chitinous  sac, 
provided  with  hairs  internally,  haying  a  diameter  of  0*027  mm.,  and 
lying  free  in  the  cavity  of  the  terminal  leaf-like  segment  of  tho  an- 
tennae, towards  the  inner  side  of  the  joint  between  that  segment  and 
the  preceding  one.  Under  a  high  magnifying  power  the  chitinous 
wall  of  the  sac  is  seen  to  be  covered  with  rounded  or  angular  areas, 
the  hair-plates^  which  are  about  *0044  mm.  in  diameter,  and  in  the 
centre  of  each  of  which  is  a  depression,  the  hair-pit^  gi^i^g  attach- 
ment to  one  of  the  auditory  hairs,  which  project  in  a  radial  direction 
towards  the  centre  of  the  sac.  These  hairs  are  about  two-thirds  of  the 
radius  of  the  sac  in  length  and  *  0009  mm.  in  diameter  at  the  base, 
where  tbey  are  somewhat  swollen.  They  contain  a  distinct  lumen. 
Running  through  the  wall  of  the  capsule  are  fine  pores  corresponding 
to  the  hairs.  The  chitinous  capsule  is  surrounded  by  a  layer  of 
colunmar  epithelial  cells,  each  of  which  corresponds  to  one  of  the 
hair-plates,  and  the  whole  epithelial  sac  thus  constituted  is  again  sur- 
rounded by  a  delicate  tunica  propria. 

The  first  and  second  segments  of  the  antemue  bear  only  isolated, 
scattered,  almost  spiny  hairs,  but  the  terminal  segment  has  a  regular 
and  dense  covering  of  two  kinds  of  appendages— true  covering  hairs 
formed  by  ,elevations  of  the  cuticula,  and  articulated  hairs  agreeing 
generally  with  those  of  the  other  segments.  The  antennary  nerve 
comes  direct  from  the  brain,  and  first  branches  when  within  the  basal 
segment.  A  quantity  of  fine  filaments  are  given  off  in  the  seconiy 
segment,  and  go  principally  to  the  outer  spiny  hairs,  swelling  out  ac 
their  roots  into  spindle-shaped  ganglia.  The  other  hairs  of  the  first 
and  second  segments  receive  their  nerves  directly  from  the  principal 
stem.  Between  the  second  and  third  segments  the  nerve  makes  an 
S-shaped  bend,  and,  passing  through  the  aperture  in  the  joint-mem- 
brane, divides  into  filaments  as  in  the  second  segment.  A  large  branch 
is  seen  to  pass  direct  to  the  capsule,  but  the  connection  of  its  fibres  with 
the  epithelial  cells,  although  very  probable,  has  not  been  made  out. 

All  essentially  similar  structure  is  met  with  in  the  antennie  of 
Sicus  ferrugineus,  and  in  that  of  a  species  of  Helomyza  ;  in  the  latter 
case  there  is  a  dark-edged  globular  structure,  which  Graber  considers 
to  be  the  sac  of  the  otolith,  and  suggests  that  the  otolith  itself,  of  which 
nothing  was  to  be  seen,  was  probably  dissolved  out  by  the  kreosote. 

Exact  physiological  observations  are,  of  course,  required,  before 
the  auditory  nature  of  their  structure  can  be  considered  as  certain ; 
but  Graber  mentions  Paasch's  observations  that  flies  when  startled  by 
a  sudden  noise  raise  the  third  joint  of  the  antennae,  as  if  ^^  pricking  up 
their  ears." 

It  is  also  requisite  to  know  something  of  the  development  of  the 
organ,  as  to  whether  it  is  formed  as  an  invagination  of  tho  inte- 
gument, and  also  of  its  distribution  in  Tracheaia  generally.  With 
regard  to  the  latter  point,  Graber  states  that  he  has  found  it  in  many 
members  of  tho  sub-order  Brachycera,  but  not  in  either  of  the  families 
MuacidcB  or  Tdbanidce, 
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Professor  Graber  expresses  his  doubt  as  to  the  auditory  natui:^  of 
the  structure  discoyered  by  Leydig  in  the  halteres  of  certain  Diptera^ 
and  also  dissents  from  tlie  views  of  the  same  authority  as  to  the 
olfiM^ry  functions  of  the  special  rod-like  appendages  found  by  him 
on  the  antennte  of  many  Arthropods. 

Plate  IV.  Fig.  1. — Bight  antenna  of  Syrphua  haltecUuSy  Deg.  (in 
optical  section).   I.,  II.,  III.,  the  three  segments ;  8t,  Integument 
of  epicranium  ;  N,  Antennary  nerve ;  n^,  ti„,  nu,  and  n^^  its  first, 
second,  third,  and  fourth  branches ;  m,  m^,  Muscles  of  the  basal 
segment;    IV,   Trachea;     tr,   its   vesicular  dilatation  in   the 
terminal  segment ;  ga^  Ganglia  at  the  base  of  the  articulated 
hairs ;   g.  Joint  between  the  second  and  third  segments ;   O, 
Opening   in  the  same,  through  which   the  antennary  nerve 
passes;    ge^  Auditory  sac  surrounded   by  its  epithelium  and 
tunica  propria;   a,  Wall  of  ihe   terminal  segment,  with  the 
investing  hairs  and  the  roots  of  the  articulated  hairs.     Am- 
plification ^-p  Zeiss  Immers.  L. 
Fig.  la. — The  otocyst  (in  optical  section).    M,  Auditory  hairs; 
hp.  Hair-plates ;  hpo.  Pore-canals  in  the  wall  of  the  chitinous 
capsule  corresponding  to  the  auditory  hairs  ;  Z,  Epithelial  cells 
of  the  auditory  sac ;  <p,  Tunica  propria.     Amplification  ^-^^ 
Zeiss  Immers.  L. 
Fig.  1  b. — The  chitinous  capsule  of  the  otocyst  (surface  view). 
«ff,  Wall ;  hp^  Hair-plate ;  £,  Boot  of  the  auditory  hair ;  hg^  Hair- 
pit  ;  fuj  Furrow  between  the  hair-plates.    Amplification  -^^ 
Zeiss  Immers.  L. 
2.  New  Organ  in  the  Larva  of  a  Fly  (Plate  IV.  Fig.  8).— In  this 
case  the  main  structure  was  made  out  by  simply  placing  the  trans- 
parent maggot  imder  the  compressorium.    The  organ  in  question  is 
sitoated  in  the  middle  line  of  the  dorsal  side  of  the  body,  immediately 
posterior  to  the  line  of  junction  between  the  ninth  and  tenth  segments. 
It  is  a  pear-shaped  sac,  0  *  3  mm.  in  length,  with  its  narrow  posterior 
end  produced  into  a  fine  tube.    It  seems  probable  that  tube  and  sac 
together  are  formed  as  an  invagination  of  the  external  surface. 

The  sac  and  tube  are  made  of  a  layer  of  epithelial  cells,  covered 
externally  by  a  tunica  propria,  and  lined  within  by  a  chitinous 
cuticle  which  bounds  their  lumen.  Within  the  sac  are  contained  four 
pairs  of  black  opaque  bodies  of  an  irregularly  rounded  form,  and  sus- 
pended by  hollow  stalks.  The  first  two  pairs  are  of  about  equal  size, 
being  0  *  03  mm.  in  diameter.  The  length  of  the  stalk  is  0  *  026  mm., 
and  its  breadth  at  the  point  0  *  0018.  The  third  and  fourth  pairs  are 
smaller,  and  are  only  0  *  02  mm.  Probably  the  bodies  themselves  are 
also  hollow,  and  have  very  thick,  strongly  chitinized  walls,  bat  their 
exact  structure  could  not  be  made  out,  as  they  remained  perfectly 
opaque  even  after  treatment  with  potash.  The  most  anterior  pair  of 
these  bodies  are  attached,  like  berries,  to  the  front  wall  of  the  sac ; 
immediately  behind  tljcm  is  a  chitinous  partition  separating  this 
anterior  segment  of  the  sac  from  the  remainder.  The  second  pair 
are  not  attached  directly  to  this  partition,  but  to  the  front  wall  of  a 
special  ceUulose  capsule  (Binnonsack),  quite  separate  from  the  true 
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lining  of  the  sac,  closed  anteriorly,  bat  merely  oonstrioted  behind. 
Similarly  the  third  and  fourth  pairs  of  bodies,  which  are  in  close 
contact  with  one  another,  are  connected  to  the  front  wall  of  another  sac, 
the  anterior  closed  end  of  which  fits  into  the  neck  of  the  former,  while 
its  own  neck  extends  nearly  to  the  apex  of  the  main  sac.  Probably 
these  capsules  are  outposhings  of  the  chitinous  lining  of  the  main  sac. 
It  will  be  seen  that  there  are  thus  formed  three  capsules,  the 
actual  lining  of  the  sac  and  the  two  '^  Binnensacke,'*  which  enclose 
one  another  like  the  coats  of  an  onion,  so  that  while  the  first  pair  of 
stalked  bodies  has  only  one  layer  of  chitinse  outside  it,  the  second  pair 
has  two,  and  the  third  and  fourth  pairs  three. 

The  author, ''  proceeding  by  the  process  of  elimination,"  points  out 
that  the  organ  must  be  either  a  gland  or  a  sense-organ,  and  after 
going  over  the  arguments  for  and  against,  comes  to  the  conclusion 
tiiat  it  cannot  be  a  gland ;  and,  further,  that  partly  from  its  position 
and  partly  from  its  structure  it  cannot  be  intended  for  toucl^  smeU, 
taste,  or  vision,  and  must  therefore  be  a  true  auditory  sac.  The 
stalked  bodies  he  considers  to  be  otoliths,  acting  from  their  mode 
of  attachment  like  the  clapper  of  a  beU. 

Plate  rV.  Fig.  2. — The  dipterous  larva — natural  size — showing 

the  position  (x)  of  the  supposed  auditory  organ. 
Fig.  2  a. — The  organ,  isolated.  K,  Fundus  of  the  sac ;  Sp,  its  apex; 
epf  Key  its  epithelium ;  (7a,  Chitinous  sac ;  a^,  a,)  '39  i^  three 
internal  capsules  0*^  Binnensacke  ") ;  6,  constriction  in  the  neck 
of  the  second  of  tnese ;  st^  Stalked  bodies  ;  tn,  Muscles ;  n|,  n^. 
First  and  second  nerves ;   ga^  Ganglionic  swelling  on  the  first 
of  these ;  n,  branch  of  the  second  ;  r.  Tubular  prolongation  of 
the  sac.     Amplification  ^  Zeiss  Inmiers.  L. 
At  the  end  of   his  paper   Graber   gives  the  following  useful 
diagram,  showing  in  a  tabular  form  the  various  forms  of  auditory 
organs  occurring  in  the  animal  kingdom. 


Chief  Forms  or  Auditobt  Oroan. 


Elementary  Auditor y  Organ'. 

Isolated  auditory  cells  and 

auditory  hairs. 

Lower  animals  (P). 

Crustacea. 

Insects  (P). 


SacMhe  Auditory  Organ, 
or  Cystic  Form, 


Tympanic  Form  (with 
auditory  rods). 

Orthoptera. 


Wall  consisting  of  cells  only. 
Oymnotocysts. 


Wall  with  a  chitinous  cuticle. 
Chitinotocysts. 


With  ciliated  cells. 
Ciiiotocysts, 

A-      I 

Mono-  >lithophorous. 
Poly.  ) 

Coelenterata  (P). 
Vermes. 
Mollusca. 
Vertebrats. 


Cells  without  cilia. 

Nort'cUiated 

gymnotocysts. 

Polylithophorous, 

Ptychoptera. 

With  rosette-like 

central  organ. 

Larva  of  Corethra 

and 

Cbironomiis(P). 


With  hairs. 

Filiotocysts, 
A-       I 
Poly.  J 

Onistacea. 
Insecta 
(antennary 
otocysts). 


Without  hairs. 

Apiioae 

chitinotocysts. 

With  stalked 
otoUths  (?). 

Fly  larva. 


Digitized  by 


Google 


NOTES  AKD  MEMORANDA.  49 

Ibe  fibrillflB  of  Filifera. — Oscar  Schmidt  has  recently  given  an 
aooonnt*  of  ihe  carious  fibrill»  found  among  the  ordinary  homy 
fibres  of  the  sponge  Filifera.  These  bodies  occur  in  the  form  of  fine 
knobbed  fibres,  agreeing  in  chemical  and  microscopical  character 
with  the  fibres  of  Euspangicty  except  for  the  fact  that  a  cell-like  body 
18  regularly  dcYeloped  in  the  knob,  when  the  latter  separates  from  the 
softer  axial  portion  of  the  fibrilla.  Less  frequently  the  formation  and 
sabeequent  separation  of  one  or  two  similar  bodies  occurs  in  the 
axial  portion  itself.     Diyision  of  the  fibrillce  also  takes  place. 

Eolliker  doubted  whether  the  fibrillas  might  not  be  parasites ;  but 
this  conjecture  is  erroneous,  as  also  is  the  former  opinion  of  Oscar 
Schmidt  himself,  that  they  arise  from  the  ordinary  coarse  fibres  of  the 
homy  skeleton.  The  difficulties  attending  their  isolation  are  so  great, 
that  the  author  has  only  recently  succeeded  in  accomplishing  it,  thus 
making  out  for  the  first  time  their  true  form.  He  states  that  the 
perfect  fibres  are  knobbed  at  both  ends  and  resemble  children's 
skipping-ropes.  Their  dimensions  are  subject  to  remarkable  fluctu* 
ations,  the  long  diameter  of  one  and  the  same  knob  varying  from 
0*008  to  0*01  mm.,  and  the  length  of  a  carefully  isolated  fibre  from 
1*4  to  1*6  nmi. 

The  Ovule. — M.  E.  Warming,  the  Danish  naturalist,  has  pub- 
lishod  in  Danish  the  results  of  his  inyestigations  on  the  ovule.  A 
translation  in  French  appears  in  the  *  Aimales  des  Sciences  Natu- 
relles'  (occupying  more  than  70  pp.),  from  which  the  following 
(being  the  author's  ''  Conclusion  ")  is  extracted : — 

L  Few  organs  have  been  the  object  of  such  varied  interpretations 
as  the  ovule.  Some  (Schleiden,  St.  Hilaire,  A.  Braon,  Strasburger, 
Wigand,  Eichler,  &c.)  consider  it  as  a  bud,  of  which  each  integu- 
ment is  an  independent  leaf,  or  a  disk  (Schacht,  Endlicher,  Unger) ; 
the  others  as  an  organ  of  a  foliar  nature,  in  which  the  funicle  ^one 
(Bossman),  or  the  &nicle  and  the  integuments,  is  an  ovular  leaflet  or 
a  lobe  of  a  leaf  From  this  point  opinions  diverge.  According  to 
some,  the  nucleus  is  a  part,  a  tooth  of  this  leaf  (Beissek) ;  according 
to  others,  a  new  creation.  In  the  latter  case  it  is  sometimes  regarded 
as  a  bud  (Caspary,  Bossman),  sometimes  as  a  metablast,  and  latterly 
as  the  homologue  of  a  sporangium  (Brongniart,  Cramer,  Tieghem, 
Cebkovsky).  I  agree  with  the  latter  opinion.  There  are  also  some 
observers  who  consider  that  the  ovule  may  have  a  different  significa- 
tion in  one  plant  and  another,  relying  on  its  position  either  on  the 
sommit  of  the  axis  or  on  a  leaf.  I  was  formerly  of  the  same  opinion, 
bnt^  thanks  to  the  excellent  reasoning  of  M.  Colakovsky,  I  have  recog- 
nised that  the  morphological  signMcation  of  an  organ  does  not 
d^»end  absolutely  on  its  position.  Considering  the  perfect  concord- 
ance in  the  structure  of  all  the  ovules  of  the  Angiosperms,  even  those 
inserted  on  the  most  diverse  organs,  this  opinion  is  inadmissible ;  and 
comparative  study  has  done  complete  justice  to  it  in  negativing  the 
idea  that  the  organ  which  is  the  sporangium  in  the  Cryptogams,  may 
beoome  a  bud  in  the  Phanerogams. 

It  has  been  desired  to  invoke  the  law  of  shifting,  according  to 
*  *  Zeit8cb.  I  wiaa.  Zool./  vol.  xxx.  p.  661. 
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which  the  fltine  physiological  fonctions  can  be  ezerased  by  organs 
which  are  yery  diflcffent  mcurphologically,  and  it  has  hence  been  con* 
elnded  that  that  muH  be  tme  for  the  OYule — though  it  may  be  possible, 
it  does  not  necessarily  foUow  that  it  is  so.  I  pass  by  this  illogical 
reasoning,  therefore,  nntil  there  has  been  discovered  a  well-estab- 
lished fact  showing  that  the  fdnotions  of  the  ovule  are  fulfilled  by 
an  organ  which  cannot  be  assimilated  to  a  sporangium.  A.  Braun 
recognizes  '^that  an  organ  analogous  from  a  phylogenetic  point 
of  view  to  a  sporangium  developed  on  a  leaf^  and  to  &e  pollen  sac 
of  the  stamina!  leaf,  should  be  considered  as  an  excrescence  of  the 
carpel  f  but  he  adds  that  ^  in  its  ulterior  development  it  may  be  ele- 
vated to  the  dignity  of  a  v^etative  point  producing  some  leaves  in  the 
form  of  sheaths  destined  to  protect  the  organ  of  reproduction  which  ia 
formed  on  the  vegetative  summit  itseli"  In  other  words,  that  an 
organ  of  any  morphological  nature  whatever  may  be  transformed  into 
another  of  superior  dignity.  These  considerations  are  so  wanting  in 
foundation,  they  are  so  opposed  to  observed  facts,  that  I  can  see  nothing 
else  on  the  part  of  the  celebrated  morphologist  than  an  attempt  to 
sustain,  notwithstanding  its  contradictions,  a  fietvourite  theory,  but  one 
nevertheless  that  cannot  be  supported. 

n.  I  sum  up  briefly  my  results  and  my  arguments,  in  comparing 
the  diflbrent  ovular  theories. 

The  theory  according  to  which  the  ovule  is  a  bud  has  f  oimd  support 
in  the  terminal  position  of  a  great  many  ovules,  which  makes  them 
appear  as  the  di^t  continuation  of  the  axis.  But  M.  Celakovsky  has 
shown  that  the  terminal  position  (or  generally  any  position  whatever 
of  an  organ)  cannot  demonstrate  its  morphologicid  value,  since  there 
exist,  for  example,  terminal  leaves.  He  has  proved  that  the  part  of  the 
pistil  which  carries  the  ovule  is  everywhere  of  a  foliar  nature,  even  in 
the  case  of  a  central  free  placenta.  In  this  he  is  of  the  same  opinion 
as  M.  Van  Tieghem,  who  has  pursued  an  entirely  different  line.  I 
agree  in  this  opinion,  and  I  have  endeavoured  to  show  that  the  historj 
of  development,  in  general  very  ineffective  in  similar  questions,  teaches 
us  that  the  placenta  or  the  terminal  ovule  in  certain  cases  is  a  new 
creation  on  the  summit  of  the  axis.  Amongst  the  Gymnosperms  we 
find  at  first  in  the  Cycadaoesd  true  carpellary  leaves,  and  it  has  been 
established  that  the  scales  which  bear  the  ovules  in  the  Abietinese  are 
of  a  leafy  nature,  even  when  the  scale  cannot  be  interpreted  as  the 
fertile  ventral  part  of  the  protecting  scale,  as  I  have  mentioned  hypo- 
thetically  in  my  work  on  the  CycadacesB.  The  concordances  in  the 
structure  and  anatomy  enable  us  to  admit  that  it  is  true  also  for  the 
other  Oonifers  (with  non-terminal  ovule).  For  the  Oingko  the  ovular 
organ  situated  in  the  axil  of  the  scales  of  the  bud  or  of  the  leaves, 
must  be  considered  as  being  composed  of  two  leaves  joined  together, 
belonging  to  an  axillary  bud,  like  the  needle  of  Sdadopitys,  The  two 
parts  are  even  placed  in  the  same  manner,  the  physiologically  lower 
fiftce  being  turned  towards  the  principal  axis.  Amongst  the  Oupres- 
sineo  and  other  Conifers  with  scales  apparently  simple,  the  union  of 
two  organs  must  be  admitted,  with  MM.  Van  Tieghem  and  Strasburger. 
1  admit  that  I  am  not  able  to  apprehend  in  all  its  details  the  dispoai- 


Digitized  by 


Google 


NOTES  AND  ICEHOBANDA.  51 

tion  of  ttie  ovule  in  Toomm,  bat  I  will  willingly  taike  it  for  a  teiminftl 
leaflet  with  a  monangian  soms  eqnallj  terminal. 

The  carpels  of  the  Angioeperms  are  distingoifihed  from  those  of 
the  GjnmoBperms  in  that  the  former  bear  the  OTules  on  the  saperior 
&oe,  the  odlers  on  the  inferior  when  the  oynles  are  not  ezactlj 
nuJTginaL  The  same  observation  applies  to  the  stamens,  those  of  the 
Conifers  and  the  Cycadaceaa  carrj  the  pollen  sacs  on  the  inferior  ftce, 
those  ci  the  Angiosperms  on  the  superior  face  or  at  the  side. 

M.  GelakovdEj  compares  the  stamen  of  the  Angiosperms  to  the 
leaf  of  the  Ophicgloeeum,  Assuredly  there  is  here  a  very  ingenious 
comparison,  but  one  which  can  only  be  placed  in  the  category  of  bold 
and  somewhat  vague  hypotheses  founded  on  a  too  restricted  number 
of  observed  &cts. 

The  terminal  position  of  the  ovule  does  not  prove  that  this  organ 
is  a  bud ;  on  the  contrary,  the  placentas  must  be  everywhere  phyllomea. 

The  mode  of  development  of  the  ovule,  especially  that  of  the 
ConifoB,  should  tend  according  to  some  authors  to  its  being  considered 
a  bud.  It  is  impossible  to  have  confidence  in  the  history  of  develop- 
ment when  the  question  is  to  determine  the  morphological  nature  of 
an  organ.  It  everywhere  requires  a  correction.  M.  Strasburger 
has  allowed  himself  to  be  too  much  guided  by  preconceived  ideas 
in  the  interpretation  of  the  phenomena  of  development  Moreover, 
I  have  shown  that  the  histogenesis  of  the  ovule,  as  he  has  described 
it,  is  not  correct,  especially  in  relation  to  the  development  of  the 
nocleos. 

MM.  Celakovsky  and  Cramer  have  shown  that  teratology  cannot 
be  invoked  to  prove  that  the  ovule  is  a  bud.  The  theory  of  Brong- 
niart  is  much  more  admissible.  In  the  first  place,  the  carpels  and 
the  placentas  are  phyllomes ;  that  being  so,  it  is  difficult  to  admit 
that  the  ovules  are  buds.  It  is  true  that  buds  may  grow  on  a  leaf, 
but  to  admit  that  the  ovules  are  similar  buds  developed  regularly  on 
a  carpellary  leaf  requires  reasons  of  great  weight.  Moreover,  the 
deseeding  progression  of  the  integuments  is  not  in  accord  with  this 
theory. 

Secondly,  the  teratological  cases  show  us  everywhere  the  ovule 
(funicle  and  integuments)  transformed  into  a  lobe  of  a  leaf  on  which 
the  nucleus  is  a  new  creation,  in  the  light  of  an  outgrowth :  this  fact  is 
confirmed  by  histogenesis.  I  may  recall  here  that  two  nuclei  have 
sometimes  been  observed  on  the  same  ovular  leaflet,  which  does  not 
agree  with  the  theory  of  Braun,  but  very  well  with  that  of  Brongniart. 

Thirdly,  the  development  of  the  nucleus  is  so  like  that  of  the  pollen 
sao  of  the  Angiosperms,  that  their  homology  cannot  be  doubted : 
further,  the  pollen  sac  itself  is  the  homologue  of  the  sporangium ; 
therefore  the  nucleus  must  be  compared  to  &e  macrosporangium.  I 
do  not  know  why  it  should  be  given  the  name  of  *<  sporocyst,"  which 
can  scarcely  be  applied  to  any  but  the  MarattioceaB,  for  M.  Strasburger 
has  not  y^  demonstrated  that  the  sporangia  of  tiie  Equisetacesd  and 
the  Lycopodiaoe»  are  sporocysts.  This  name  could  better  be  given  to 
the  polkoi  sacs  of  the  Angiosperms. 

The  sporangia  of  the  Cryptogams  all  grow  on  the  leaves.     The 
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comparison  of  the  nucleus  to  the  sporangium  and  to  the  pollen  sac, 
confirms  the  results  which  we  have  obtained  by  the  comparatiye  stud j 
of  the  carpel. 

The  insertion  of  the  nucleus  on  a  leaf  is  proyed  for  the  Gjmno^ 
sperms  and  a  part  of  the  Conifers;  it  may  also  be  admitted  in  a 
general  way  for  the  other  part  of  this  family,  but  the  details  are  still 
unknown. 

The  Gymnosperms,  howeyer,  differ  notably  from  the  Angiosperms 
in  seyeral  points,  and  constitute  a  separate  branch  which  has  not  the 
same  origin.  The  following  are  some  of  the  differences  which  separate 
them :  the  forcing  down  of  the  female  sporangium  ;  the  origin  of  the 
integument  in  two  primordial  points  in  a  part  of  the  genera;  the 
deyelopment  of  the  proembryo  and  the  embryo ;  the  disposition  of  the 
pollen  sacs,  and  (in  part)  of  the  oyules  on  the  staminal  or  carpellary 
leaf. 

As  the  pollen  sacs,  whereyer  their  position  has  been  clearly  recog- 
nized, are  borne  on  the  leayes ;  as  all  the  facts,  in  the  obscure  cases, 
seem  to  indicate  the  same  thing ;  as  that  is  true  for  the  oyule ;  as  the 
sporangia  of  the  Cryptogams,  the  common  and  primitiye  form  of  the 
phanerogamous  reproductiye  organs,  are  equally  deyeloped  on  leayes, 
it  must  be  admitted  as  a  general  rule  that  the  reproductiye  organs  of 
all  the  yascular  plants  are  borne  on  the  leayes,  and  that  morphologi- 
cally they  are  metablasts. 

I  shaJl  be  pleased  if  this  memoir  should  contribute  to  the  general 
acceptance  ere  long  of  the  theory  of  Brongniart,  the  only  true  and 
admissible  one — that  I  am  now  conyinced  of  it  is  due  in  great  part  to 
the  ingenious  Slaye  botanist,  Ladislao  Celakoysky.* 

Laboratory  for  ICioroscopic  Work. — ^In  the  Zoological  Laboratory 
at  Newport,  Bhode  Island,  U.S.,  recently  establish^  by  Professor 
Alexander  Agassiz,  the  tables  for  microscopic  work  are  three-legged 
stands;  of  yarying  height,  adapted  to  the  different  kinds  of  Micro- 
scopes in  use.  The  whole  of  the  northern  side  of  the  floor  upon 
which  the  work-tables  and  microscope-stands  are  placed,  is  supported 
upon  brick  piers  and  arches  independent  of  the  main  brick  walls  of 
the  building,  which  form  at  the  same  time  the  basement  of  the 
building.  The  rest  of  the  floor  is  supported  entirely  upon  the  outside 
walls  and  upon  columns  with  stretchers  extending  under  the  crown  of 
the  arches  reaching  to  the  northern  wall.  This  giyes  to  the  micro- 
scopic work  the  great  adyantage  of  complete  isolation  from  all 
disturbance  caused  by  walking  oyer  the  floor.  This  will  be  duly 
appreciated  by  those  who  haye  worked  in  a  building  with  a  wooden 
floor,  where  eyery  step  caused  a  cessation  of  work  and  was  sure  to 
disturb  any  object  just  at  the  most  interesting  moment.f 

A  New  ICiorometer. — Spider-line  micrometers,  or  micrometers  of 
fine  threads  of  platinum,  are  inconyenient  from  the  thickness  of  the 
threads,  from  their  expansion  or  contraction  under  thermic  or 
hygrometric  influences,  from  the  difficulty  of  fixing  them  parallel  to 

♦  « Ann.  des  Sc.  Kat.  (Bot.),'  6th  series,  vol.  v.  p.  250. 
t  *  Am.  Jour.  Sci.  and  Arts/  vol.  xvL  p.  488. 
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etch  other  at  yery  small  distances,  or  from  their  breaking  so  easily, 
and  the  difficulty  of  replacing  them  without  the  help  of  an  expert. 

In  a  micrometer  devised  by  M.  G.  Goyi,*  the  threads  are  replaced 
by  the  two  edges  of  a  slit  made  in  a  yery  thin  layer  of  silver,  gold^ 
platinum,  or  other  metal  deposited  on  the  surface  of  a  glass  slide 
which  has  its  iaces  perfectly  plane  and  parallel.  Such  metallic  coat- 
ings may  be  obtained  sufficiently  opaque  with  a  thickness  of  less  than 
a  hundred  thousandth  of  a  millimetre.  The  slit  is  made  by  a  steel 
tracer  so  lightly  as  not  to  touch  the  glass.  The  breadth  of  the  slit 
depends  on  the  fineness  of  the  tracer,  its  neatness  not  only  on  the 
shape  of  the  tracer,  but  also  on  the  thinness  of  the  metallic  layer. 
When  broad  slits  are  wanted  it  is  best  to  remove  the  metal  in  parallel 
furrows  rather  than  attempt  to  attain  the  same  result  by  a  larger 
tracer,  which  might  produce  slits  with  irregular  edges.  The  metaUio 
layer  should  be  placed  on  the  side  whence  the  image  comes,  so  that 
the  rays  which  emanate  from  it,  and  the  light  which  grazes  the  edges 
of  the  slit,  may  have  to  traverse  the  same  thickness  of  glass  and 
undergo  the  same  modifications. 

In  consequence  of  the  extreme  thinness  of  the  metal  coating,  the 
strongest  eye-pieces  give  no  sensible  thickness  to  the  edges  of  the  slit. 
There  is  therefore  nothing  to  fear  from  the  effects  of  parallax  even 
when  the  micrometer  is  applied  to  images  placed  in  the  extremities  of 
the  field. 

There  should  always  be  a  portion  of  the  metallic  coating  removed 
normal  to  the  slit,  so  as  to  allow  the  observer  to  see  the  images 
when  they  appear  on  the  field  of  the  Microscope,  and  when  they  pass 
off  between  the  edges  of  the  slit  It  is  a  good  plan  to  remove  a  little 
less  than  half  the  opaque  coating,  leaving  intact  the  other  half  whore 
tiie  slit  is.  It  is  equally  practicable  to  take  off  two  equal  bands  of 
metal  at  the  two  extremities  of  the  slit,  and  leave  only  the  central 
wone  in  the  field,  which  need  not  be  very  broad. 

If  a  number  of  slits  of  different  width  be  made  on  one  plate,  it  is- 
possible  to  avoid  employing  several  micrometers. 

The  extreme  tenuity  of  the  metallic  coating,  its  opacity,  its 
rigidity,  and  the  fact  of  its  not  altering  under  considerable  thermo- 
metric  and  hygrometric  variations ;  the  possibility  of  making  slits  as 
narrow  or  wide  as  desired ;  the  facility  of  substituting  different  slides 
in  the  same  frame,  are  advantages  in  this  micrometer  which  should, 
as  it  seems  to  me,  induce  observers  to  use  it  in  place  of  the  thread 
micrometer. 

**  Cell-Soul  and  Cellular  Psychology-'*— Professor  Haeckel  has 
recently  published  his  reply  to  the  address  on  "The  Liberty  of 
Science  in  the  Modem  State,"  delivered  at  last  year's  meeting 
of  the  German  Association,  by  Professor  Yirchow.  He  states  that 
the  views  he  expressed  at  Munich  with  regard  to  the  soul  of  the 
cell,  Le.  "that  we  must  ascribe  an  independent  soul-life  to  each 
organic  cell,"  are  but  the  natural  consequence  of  Virchow's  own 
teachings,  viz.  of  the  very  fertile  application  which  Virchow  made  of 

*  *  Comptet  Rendos,'  vol.  IxxxvlL  p.  557.  The  micrometer  as  described  is 
intended  more  especially  for  meteorologioal  observations. 
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the  cell  theory  to  pathology.  He  then  proceeds  to  give  the  definition 
of  the  word  *'  soul "  according  to  both  philosophiccd  theories.  First 
according  to  the  monistic  or  realistic  theory  (i.  e.  that  organisms  ha^e 
been  developed  naturally,  in  which  case  they  must  descend  from  the 
simplest  and  common  ancestral  forms),  and  then  according  to  the 
dualistic  or  spiritnalistic  theory  (i.e.  that  the  different  species  of 
organisms  have  originated  independently  of  one  another,  in^  which 
case  they  can  only  have  been  created  in  a  snpematoral  way — by  a 
miracle),  he  compares  the  simplicity  of  the  former  with  the  mystery 
and  irrationality  of  the  other,  and  shows  the  futility  of  Virchow's  view 
that  we  cannot  find  psychic  phenomena  in  the  lower  animals. 
**  Volition  and  sensation,  the  most  general  and  most  indubitable 
qualities  of  all  mental  life,  cannot  be  overlooked  in  the  lower  animals. 
Indeed,  with  most  Infusoria,  particularly  with  Ciliaia,  independent 
motion  and  conscious  sensation  (of  pressure,  heat,  light,  &c.)  are  so 
very  evident,  that  one  of  their  most  patient  observers,  Elhrenberg, 
maintained  up  to  his  death  that  all  Infusoria  must  have  nerves  and 
muscles,  organs  of  sense  and  of  mind  {Seelenorgane)^  juBt  like  all 
higher  animals. 

Now  it  is  known  that  the  enormous  progress  which  science  has 
recently  made  in  the  natural  history  of  these  low  organisms  has 
reached  its  climax  in  the  maxim  that  they  are  unicellular  (a  maxim 
which  Siebold  pronounced  thirty  years  ago,  but  which  nas  been 
proved  with  certainty  only  recently) ;  therefore  in  the  Infusoria  a 
single  cell  performs  eJl  the  different  functions  of  life,  including  the 
mental  functions,  which  in  the  Hydraa  and  Spongice  are  divided 
amongst  the  cells  of  the  two  germinal  lobes,  and  in  all  higher 
animtds  amongst  those  of  the  various  tissues,  organs,  and  ai^>aratus 
of  a  complicated  organism.  ...  By  the  same  right  by  which  we 
ascribe  an  independent  '  soul '  to  these  unicellular  Ir^usoria,  we  must 
ascribe  one  to  all  other  cells,  because  their  most  important  active 
substance,  the  protoplasm,  shows  everywhere  the  same  psychic 
properties  of  sensitiveness  (sensation)  and  movability  (volition).  The 
difference  in  the  higher  organisms  is  only  that  there  the  numerous 
single  cells  give  up  their  individual  independence,  and  like  good 
state-K^itizens,  subordinate  themselves  to  the  '  statensoul '  which  repre- 
sents the  unity  of  will  and  sensation  in  the  *  cell-association.'  We 
must  distinguish  between  the  central  soul  of  the  total  polycellular 
organism  or  the  *  personal  soul '  and  the  separate  elementary  souls  of 
the  single  cells,  or  *  cell-souls.*'  This  maxim  is  excellently  illustrated 
by  the  interesting  group  of  Siphonophora,  There  is  no  doubt  that  the 
whole  SipJumophora-BtBLte  has  a  very  determined  and  uniform  (einheitlich) 
will  and  sensation ;  yet  each  one  of  the  single  individuals  which 
compose  this  state  (or  Cormus)  has  its  separate  personal  will  and 
sensation.  Indeed,  each  one  of  these  is  originally  a  separate  Medusa^ 
and  the  '  individual  *  Siphonophora-ataie  has  resulted  only  by  association 
and  division  of  labour  of  this  united  society  of  Medusce,  Next  to  the 
unicellular  Infusoria  no  phenomenon  affords  such  ample  and  im- 
mediate proof  for  the  truth  of  our  cellular-psychology  than  the  fact 
that  the  human  orum,  like  the  ovum  of  all  other  animals,  is  a  simple 
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mod  single  celL  Aooording  to  our  monistic  conception  of  the  oell- 
sool,  we  most  sappose  that  the  fertilized  OTum  already  possesses 
virtmaUff  those  peycmio  properties  which  in  the  particular  mixture  of 
parental  pecnliarities  {u  e.  those  of  mother  and  father)  characterise 
the  indiTidual  soul  of  the  new  heing.  In  the  course  of  the  develop- 
ment of  the  OTum  the  cellnsoul  of  course  develops  itself  simul- 
taneously with  its  material  suhstratum,  and  becomes  apparent  actually 
when  the  child  is  bom.  According  to  Virchow's  dualistic  concepti<m 
of  the  '  Psyche,'  we  must  suppose,  on  the  contrary,  that  this  im- 
material being  enters  the  soulless  germ  at  some  period  of  embryonal 
development  (perhaps  when  the  spinal  tube  separates  from  the  germinal 
lobe  ?).  Of  course  in  this  way  the  pure  miracle  is  complete,  and  the 
natural  and  uninterrupted  coHtinuUy  of  development  is  superfluous/'  * 

Post-embryonic  Pormation  of  Appendages  in  Insects.— H.  Dewits 
was  led  by  Darwin's  remarks  in  the  'Origin  of  Species,'  on  the 
difficulty  offered  to  the  doctrine  of  natural  selection  by  the  neuters  of 
Insects  liying  in  communities,  to  make  some  res^urches  on  this 
sabject,  the  results  of  which  he  sums  up  as  follows :  f — 

The  workers  of  ants  possess  very  small  wing-disks,  situated 
preeiaely  as  in  winged  insects,  and  undergoing  subsequent  retro- 
greflsive  metamorphosis.  A  figure  is  given,  showing  a  rudiment  of 
the  posterior  wing  in  an  adult  worker. 

The  thoracic  appendages  of  ants  first  appear  as  a  disk-shaped 
thickening  of  the  hypodermis,  which  becomes  separated  into  a 
central  portion,  the  rudiment  of  the  leg  or  wing,  and  a  surrounding 
membrane ;  an  aperture,  opening  outwwls,  being  left  in  the  latter. 
The  membrane  grows  as  a  sack-  or  pocket-shaped  invagination,  into 
the  interior  of  the  body,  and  when  metamorphosis  takes  place,  the 
original  aperture  is  enlarged  to  allow  of  the  extrusion  of  the  limb. 

The  young  thoracic  appendages  of  ants  and  bees  secrete  a 
chitinons  cntide  during  the  larval  condition.  The  difference  between 
the  limbs,  formed  during  post-embryonic  life,  of  Holometabola  and 
of  Awteiaholaf  does  not  consist  in  the  formation  or  non-formation  of 
this  cuticle^  but  in  the  fact  that  in  Holometabola  the  newly  formed 
appendages  lie  for  the  most  part  concealed  in  invaginations  of  the 
bypoderm,  making  their  appearance  first  in  the  pupa  stage,  while 
in  AmeteMa  they  are  visible  from  the  first 
^  The  formation  of  the  wings  of  Lepidoptera^  and,  in  the  author's 
opinion,  that  id  the  appendages  of  all  insects,  takes  place  from  the 
hypoderm,  although  piobably  their  internal  differentiation  is  always 
broo^t  about  by  the  penetration  into  them  of  nerves,  trachesB,  &c. 

The  main  dilEerence  between  the  females  and  workers  of  ants  is 
not  produced  as  in  bees,  by  a  different  treatment  of  the  eggs  or  larva 
on  the  part  of  the  adult  workers,  but  the  future  fate  of  the  egg  is 
settled  while  still  in  the  body  of  the  mother. 

The  Weber  Slide. — The  well-known  liyckbox  or  animalcule  cage 
serves  the  purpose  of  preserving  and  exhibiting  living  objects  very 

♦  *Nato6,'vol.xlx.p.  113. 

t  *Zeitoch.  f.  wise.  Zool.,'  vol.  zxz.  (Suppl.),  p.  78. 
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well,  but  it  does  not  entirely  prevent  the  eyaporation  of  the  liquid  in 
which  the  objects  are  contained.  The  ordinary  concave  slide,  though 
better  than  a  plain  slip  of  glass,  does  not  fulfil  all  the  requirements ; 
and  with  such  a  slide  it  is  difficult  to  keep  the  object  in  focus,  except 
with  very  low  powers. 

To  obviate  these  difficulties,  Mr.  Weber  has  reversed  the  form  of 
the  cell,  and  forms  his  slide  as  shown  in  the  accompanying  engra- 
ving, where  A  is  the  convex  bottom  of  the  cell,  and  B  the  thin  glass 


cover,  a  drop  of  water  being  held  between  them  by  capillary  attrac- 
tion. When  the  cover  is  cemented  down  by  means  of  a  little  water- 
proof cement,  the  water  cannot  evaporate,  and  the  whole  arrangement 
forms  an  air-tight  aquarium  on  a  minute  scale.  The  open  space  forma 
a  chamber  wMch  retains  a  supply  of  air,  and  if  the  animal  and 
vegetable  life  are  properly  balanced,  life  may  exist  in  one  of  these 
slides  for  weeks. 

In  the  woodcut,  which  shows  the  slide,  the  thickness  of  the  slide, 
&c.,  is  magnified  about  four  times.* 

The  form  of  the  crystalline  Cones  in  the  Arthropod  Eye. — Oscar 

Schmidt  contributes  a  paper  on  this  subject  to  the  *  Zeitschrift  f.  wiss. 
Zool.'  t  He  commences  by  a  short  statement  of  the  views  of  Exner 
and  of  Qrenacher,  the  latest  writers  on  the  subject,  and  remarks  that 
both  they  and  all  their  predecessors  consider  each  visual  cone  to  be 
perpendicular  to  the  corresponding  corneal  surface,  so  that  only  those 
rays  of  light  which  strike  ihe  cornea  at  right  angles  are  of  any  avail 
in  the  formation  of  an  image,  being  able  to  pass  unbroken  and  unre- 
flected  to  the  apex  of  the  cone. 

The  author  then  proceeds  to  describe  the  visual  rods  in  the  amphi- 
podous  genus  Fhronima,  This  animal  possesses  two  pair  of  eyes: 
lateral  eyes  (Seiten-augen),  situated  in  the  usual  position  at  the  sides 
of  the  anterior  part  of  the  head,  and  in  the  same  transverse  section 
as  the  brain ;  and  frontal  eyes  (Stim-Scheitel-Augen),  placed  at  the 
vertex  of  the  head,  very  far  posterior  to  the  brain,  l^ach  eye  is  supplied 
with  nerve-fibres  from  the  optic  ganglion,  which  fibres  enter  a  mass 
of  pigment  of  a  brown  or  yellow  colour  visible  with  the  naked  eye,  and 
become  surrounded  with  a  sheath  closely  adherent  to  the  pigment.  The 
pigmented  body  of  the  lateral  eye  is  comparatively  small,  that  of  the 
frontal  eye  largeand  spindle-shaped;  withit  are  connected,]n  each  case, 
the  proximal  ends  of  the  visual  rods  or  crystalline  cones,  the  distal  ends 
of  which  abut  against  the  external  surface.  In  the  lateral  eye  no  two 
cones  are  found  alike :  those  of  the  central  portion  of  the  organ 
approach  most  nearly  to  the  conical  form,  and  even  they  are  not  really 
conical,  having  an  almost  globular  distal  extremity  or  head,  and  a 
spindle-shaped  swelling  near  the  proximal  end,  where  they  become  con- 
tinuous with  a  nerve-fibre.     In  the  frontal  eye  the  visual  rods  are 

*  *  American  Journal  of  Microeoopy,'  vol.  iii.  p.  253. 
t  *  Zeitsch.  f.  wi88.  Zool.,'  vol.  xxx.  (Suppl.X  p.  1. 
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eren  less  truly  conical ;  each  consists  of  a  conical  or  rather  globular 
bead,  a  long  central  filamentons  portion,  and  a  proximal  spindlenshaped 
portioii.  There  is  no  cornea  in  either  the  lateral  or  the  frontal  eje, 
bat  the  distal  end  of  each  cone  comes  into  relation  at  the  surface  with 
a  doable  cell,  containing  two  (Semper's)  nuclei*  These  doable  cells 
do  not  fit  closely  to  one  another,  bat  leave  tnangalar  interspaces  :  the 
boondary  wall  between  the  two  halyes  of  which  they  are  composed 
penetrates  into  a  yery  eyident  cleft,  marking  the  division  of  the  cone 
into  two  longitudinal  segments.  Schmidt's  ohseryations  give  no 
support  to  Pagenstecher's  view  that  this  separation  of  the  cone  into 
two  longitodlnal  moieties  is  an  evidence  of  multiplication  by  division. 

But  perhaps  the  most  important  observation  on  these  cones  is 
that  in  nardly  a  single  case  is  the  axis  of  the  visual  rod  at  right 
angles  to  the  external  or  corneal  sur&ce,  so  that  Miiller*s  theory  of 
mosaic  vision  is  here  quite  inapplicable,  since  there  is  neither  the 
straightness  of  the  re&acting  bodies,  nor  the  contrivance  for  absorp- 
tion of  lateral  rays  required  by  that  view  of  the  action  of  the  so- 
called  compound  eye.  The  author  considers  that  the  eyes  oiFhronima 
are  mere  makeshifts  for  image-forming  organs,  and  that  they  serve 
only  to  distinguish  different  degrees  of  light  and  colour. 

Observations  on  the  visual  rods  of  other  Orustacoa  showed  that  in 
Palcemon  many  of  the  cones  are  straight,  but  that  those  at  the  periphery 
of  the  organ  are  oblique  to  the  corneal  facets,  their  proximal  segments 
being  strongly  bent.  In  Falinurue  this  flexure  sometimes  amounts  to 
90^.  In  the  lobster  the  rods  are  very  irregular,  hardly  two  being 
alike:  their  proximal  segments  show  the  greatest  amount  of  vari- 
ability as  to  size  and  degree  of  flexures,  and  have  no  resemblance  at  all 
to  image-forming  bodies. 

The  only  insect  examined  by  the  author  is  Dyttscus  marginalia ;  in 
it,  as  in  the  prawn,  he  finds  that  the  rods  towards  the  periphery  of  the 
eyes  exhibit  a  marked  flexure.     The  paper  is  accompanied  by  a  plate. 

Poison  Glands  of  the  Centipedes. — ^It  has  long  been  known  that 
the  Chilopod  Myriapoda,  commonly  known  as  centipedes,  which  are 
carnivorous  in  their  habits,  kill  their  prey  by  a  poison  injected  at  the 
first  bite  of  their  formidable  nippers.  The  seat  of  the  glands  secreting 
ihe  poisonous  fluid  was,  however,  unknown,  the  organs  formerly  sup- 
posed to  secrete  the  venom  being  found  to  pour  their  secretion  into 
the  cavity  of  the  mouth  and  not  into  the  nippers.  Mr.  McLeod, 
during  a  residence  in  Java,  examined  some  of  the  large  centipedes 
with  which  that  island  abounds,  and  especially  ScoUrpendra  horrida, 
and  finding  the  glands  which  might  easily  be  taken  for  poison  glands 
had  nothing  to  do  with  the  nippers,  which  nevertheless  always  ex- 
hibited a  very  distinct  orifice  at  the  tip,  he  was  led  to  search  for  the 
glands  in  the  interior  of  those  organs  themselves. 

The  process  he  adopted  is  one  that  has  of  late  given  admirable 
results  in  the  investigation  of  the  anatomy  of  many  animals ;  namely, 
the  preparation  of  sections  of  them  in  various  directions,  after  they 
had  been  immersed  in  melted  parafi&n,  the  subsequent  hardening  of 
which  keeps  all  parts  in  their  natural  positions  during  the  operation 
of  catting.     By  this  means  he  detected  the  poison  gland,  which  is 
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situated  partly  in  the  actual  biting  portion  of  the  nipper  and  partly 
in  the  broad  basal  joint  which  supports  the  latter.  The  glandulur 
apparatus  consists  of  a  chitinous  duct  leading  to  the  orifice  at  the 
apex  of  the  organ,  and  forming  the  axis  of  the  gland.  It  is  perforated 
in  its  course  by  a  multitude  of  small  apertures,  each  of  which  leads 
into  a  minute  cylindrical  tube,  terminating  in  a  long  secreting  cell, 
the  whole  mass  of  these  cells  being  arranged  in  a  radiating  fashion 
around  the  duct.  The  entire  organ  is  surrounded  by  a  membrane,  and 
has  the  general  form  of  a  four-sided  prism.  Notwithstanding  its 
comparatiyely  small  size,  Mr.  McLeod  has  detected  the  same  arrange- 
ment in  Lithohius  forficatits,  the  common  European  centipede.* 

Mierobia. — Under  the  title  of  '*  The  Influence  of  M.  Pasteur's 
Discoveries  on  the  Progress  of  Surgery,"  M.  S6dillot  contributes  a 
paper  to  the  French  Academy,t  which  he  commences  by  pointing  out 
that  the  microscopical  organisms  perrading  the  atmosphere  (which 
Pasteur  has  shown  are  the  cause  of  the  fermentations  attributed  to 
the  air,  which  is  merely  their  vehicle),  form  a  world  by  themselyes, 
the  history  of  which,  as  yet  in  its  infancy,  has  already  preyed  fertile 
in  conjectures,  and  in  results  of  the  highest  importance. 

The  names  of  these  organisms  are,  howeyer,  very  numerous : — 
Microzoaria,  Microphyta,  Aerobia,  Anaerobia,  Miorogerms,  Micro- 
cocci, Microzymes,  Bacteria,  Bacteridia,  Vibrions,  Microderms,  Oon- 
ferysB,  Ferments,  Monads,  Animalcules,Gorpuscles,  Torul®,  PenieUliumy 
Aspergillus,  Infusoria,  Leptothrix,  Leptotrichum,  Spores  of  Aehono% 
of  Favus,  of  Oidium,  of  thrush.  Organisms  of  right  and  left  tartaric 
acid,  septic  and  septicemic  Zymes,  &c,  terms  which  need  to  be 
defined  and  partly  r^ormed.  The  word  Mierobia  (from  mikras,  small, 
and  hios,  life)  has  the  advantage  of  being  shorter  and  of  a  more 
general  signification,  and  of  being  approv^  by  M.  Littr6,  the  most 
competent  linguist  in  France ;  and  the  author  therefore  proposes  it  for 
general  acceptance,  without,  however,  laying  aside  altogether  those 
terms  in  use  to  designate  varieties  which  have  been  more  particularly 
examined.     M.  Pasteur  also  approves  of  the  term. 

The  paper  proceeds  to  discuss  the  changes  in  surgery  which  were 
brought  about  by  the  proof  of  the  existence  of  Mierobia,  and  ^  which 
threw  a  vivid  light  on  the  obscurity  and  feJse  conceptions  in  which 
surgery  had  gone  astray.  From  the  highest  antiquity  medical  science 
took  notice  of  the  preponderating  influence  of  ^e  air  on  health  and 
disease ;  but,  in  spite  of  the  immense  progress  of  science,  time  brought 
about  no  change  in  this  point  of  view  until  the  discoveries  of  M.  Pas- 
teur essentially  modified  the  position  of  surgery  and  the  treatment  of 
wounds  in  particular.  Surgeons  were  divided  by  different  doctrines, 
reducible  to  a  single  one  having  for  its  basis  '  the  dangers  of  contact 
with  air.'  All  were  founded  on  observations  which  were  exact  and 
approached  to  truth,  without,  however,  attaining  it  by  reason  of  feJse 
interpretations  and  hasty  generalizations.  The  discoveries  of  M.  Pas- 
teur at  once  reconciled  the  apparent  contradictions,  and  explained  the 

♦  'Bull.  Acad.  Roy.  de  Belgique,'  vol.  xlv.  'Pop.  8c.  Eev.,'  N.S.,  vol.  Hi. 
p.  111. 

t  *  Coraptefl  Rendus,*  vol.  Ixxxvi.  p.  634. 
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me,  in  the  treatment  of  wounds,  of  polverulents,  styptics,  balms,  oint- 
ments, eanstics,  camphor,  iodine,  alcohol,  and  a  hundred  other  anti- 
septic substances  which  act  as  barriers  to  the  contact  of  Microbia, 
or  IS  agents  of  their  destruction.  Herein  lies  the  principle  of  all 
premrrative  and  curatiye  treatment.  Medicine  and  hygiene  is  applied 
to  the  destruction  of  the  Microbia,  external  and  internal,  and  to 
augment  the  yital  resisting  power  of  the  patient. 

The  cultivation  in  fluids  of  Oohn,  Baulin,  and  Pasteur  has  shown 
that  certain  species  of  Microbia  (AgpergiUua  niger  amongst  others) 
have  never  been  found  amongst  the  preparations  impregnated  by  the 
passage  of  a  giyen  quantity  of  air.  Tet  to  procure  this  cryptogam  it 
suffices  to  expose  a  slice  of  moist  bread  to  the  air,  when  they  are 
soon  seen  to  grow.  This  fact  fully  explains  the  variety  of  accidents 
to  which  wounds  may  be  subject  by  reason  of  the  numberless  modify- 
ing circumstances  which  render  them  more  or  less  amenable  to  the 
development  and  increase  of  different  Microbia."  It  would  be  very 
desirable,  he  thinks,  *'  to  set  up  apparatus  for  analyzing  the  air  in 
hospitals  by  which  the  degree  of  salubrity  or  infection  would  be  daily 
determined." 

Orchella  as  a  Staining  Material  ~  Dr.  C.  Wedl,  of  Vienna, 
describes  the  following  process  of  staining  animal  tissues,  in 
Virchow's  *  Archiv  fur  Pathologische  Anatomie,'  vol.  Ixxiv.  p.  143. 
The  so-called  French  Orchella-extract,  from  which  the  excess  of 
ammonia  has  been  extracted  by  gentle  warming  in  a  sand-bath,  is 
poured  into  a  mixture  of  20  c.  cm.  absolute  alcohol,  5  c  cm.  con- 
centrated acetic  acid  (of  1*070  spec,  grav.),  and  40  c.  cm.  distilled 
water,  till  a  saturated  dark-red  stain  is  obtained,  which  must  then  be 
once  or  twice  filtered.  After  the  section  has  been  hardened  in 
Mnller's  fluid  and  spirits  of  wine  or  chromic  acid,  it  is  washed  with 
distilled  water.  The  latter  is  then  got  rid  of  by  means  of  blotting- 
paper,  and  some  drops  of  the  staining  fluid  are  applied  to  the  section. 
The  stain  is  taken  up  immediately  by  the  protoplasm  of  the  cells, 
whilst  nuclei  and  nucleoli  are  not  coloured.  Homy  or  calcareous 
epithelial  formations  likewise  take  no  stain.  Connective-tissue  cells 
are  very  deeply  coloured,  whilst  the  fibrillated  intercellular  substance 
of  the  connective  tissue  takes  less  of  the  stain.  The  basic  substance 
of  bones  and  that  of  the  teeth  take  the  stain,  also  the  ganglion-cells 
with  their  prolongations.  Fresh  pathological  formations  also  give 
sharp  images  when  coloured  with  orchella.  As  medium  the  autiior 
used  lemdose,* 

Conitraction  of  Eye-pieces. — In  consequence  of  the  discrepancies 
in  published  statements  in  regard  to  eye-pieces,  Mr.  W.  H.  Sefunan, 
of  Washington,  has  made  a  full  series  of  measurements  of  the  parts  of 
eighteen  eye-pieces  by  English  and  Continental  makers.  As  the 
result  of  these  measurements  (which  were  laid  before  the  Indianapolis 
Congress  f),  it  was  found  that  the  common  ratio  between  the  focal 
lengUis  of  eye-lens  and  field-lens  was  ^,  in  one  instance  it  was  ^,  and 

♦  •  Zeitechrifk  for  Mikroekopie,'  vol.  i.  p.  318. 
t  *  American  Naluraligt,'  vol.  xii.  p.  888. 
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in  one  of  older  constraction  I,  *'  The  oidy  general  principle  in  regard 
to  the  interval  separating  the  lenses  is,  that  it  shall  be  l^ss  than  the 
solar  focus  of  the  field-lens ;  and  when  in  the  deeper  eye-pieces  and 
those  which  are  orthoscopic  it  seems  to  exceed  this  limit,  it  most 
be  remembered  that  in  connection  with  the  objectiye  the  eye^gieoe 
receives  diverging  rays,  and  for  snch  its  focns  is  beyond  the  solar 
focus.  It  may  also  be  noticed  that  but  a  small  part  of  the  diameter  of 
the  eye-lens  is  actually  used  in  the  lower  powers." 

Malpighian  Vessels  of  Insects. — Dr.  E.  Schindler  has  published 
an  account,  with  three  plates  and  a  woodcut,  of  his  extended  researches 
on  these  structures.*  This  paper  gives,  first,  an  general  account  of 
the  structure  of  the  vessels  in  question,  then  an  historical  sammary 
of  the  work  of  former  observers,  then  a  special  account  of  the 
Malpighian  yessels  in  the  various  groups  of  insects,  and  finally  some 
concluding  remarks,  sununarizing  the  results  at  which  he  has  arrived. 
It  is  only  possible  here  to  give  some  account  of  the  first  and  last  of 
these  sections. 

The  Malpighian  yessels  consist  of  at  least  three  layers :  externally 
a  serous  coat  of  nucleated  oonnectiye  tissue,  then  a  delicate  homo- 
geneous  tunica  propria,  and  finally  a  single  layer  of  glandular 
epithelial  cells  bounding  the  lumen  of  the  tube.  To  these  is  some- 
times added  a  perforated  cuticular  tunica  intima.  Elastic  and 
muscular  layers  are  but  little  developed,  and  the  flow'  of  the 
secretion,  set  free  by  the  dehiscence  of  the  gland-cells,  is  produced 
partly  by  its  own  gradual  accumulation,  partly  by  the  movements  of 
the  other  organs.  The  tubes  may  appear  white,  yellow,  brown,  green, 
or  red,  according  to  the  colour  and  quantity  of  their  contents.  Their 
size  and  number  vary  greatly,  their  length  being,  as  a  rule,  inversely 
proportional  te  their  number. 

The  Malpighian  vessels  are  exclusively  excretery  (renal)  organs, 
and  not,  as  has  been  supposed,  biliary,  or  both  biliary  and  renal. 
This  is  supported  by  their  mode  of  development  as  outgrowths  of 
the  hind-gut  by  their  early  origin,  and  by  the  fact  that  they  are 
functional  before  any  bile  is  found  and  while  the  hind-gut  is  still  a 
blind  pouch,  but  chiefly  by  their  close  resemblance  te  the  urinary 
tubules  of  higher  animals,  and  by  the  nature  of  their  contents.  It  is 
well  made  out  that  they  contain  specific  urine-constituente,  such  aa 
uric  acid,  acid  sodic  and  anmionic  urates,  leucin,  calcic  oxalate,  &c., 
and  that  no  substance  not  already  known  in  the  urine  of  other 
animals  occurs  in  them. 

The  chief  facts  tending  to  support  the  theory  that  these  tubes  are 
hepatic  as  well  as  renal,  are  ike  yellow  and  green  colours  often 
observed  in  them,  and  the  polymorphism  of  their  epithelial  cells. 
With  regard  to  the  first  of  these  points,  Schindler  states  that  the 
colour  is  dependent  on  a  specific  colouring  matter  in  the  blood 
plasma,  that  no  bile  pigments  are  present,  and  that  the  colour  is  very 
inconstant.  The  polymorphism  of  the  cells  was  used  as  an  argument 
for  double  function  by  Leydig,  who  supposed  that  certain  cells  had 
Assigned  to  them  a  hepatic,  others  a  renal  function.  But  according 
•  *  Zeitsch.  f.  wi88.  Zool.,'  vol.  xxx.  p.  587. 
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to  Schindler  there  is  no  constancy  in  the  occurrence  of  the  different 
forms  of  cells,  and  moreover  all  of  them  contain  the  charactenstio 
urinary  concretions. 

The  nrinary  epithelimn  of  insects  contains  none  of  the  so-called 
Damer-ieUen  or  long-lived  cells,  but  renewal  of  the  cells  takes  place 
either  by  division,  or  (probably)  by  the  nadeos  of  a  cell  which  has 
undergone  dehiscence,  enlarging  to  form  a  new  cell,  its  nucleolus 
becoming  the  nucleus  of  the  latter. 

Parasitic  Crustacea. — M.  Hesse  gives  the  name  of  Pachynedhus 
vidaceus  and  Polyoon  ItUeum  to  two  new  parasitic  crustaceans  of 
microscopic  dimensions  (1-2  mm.))  two  females  of  which  were  dis- 
covered in  the  harbour  at  Brest,  enclosed  in  the  interior  of  a  compound 
ascidian.  The  genera  are  new.  M.  Hesse  remarks  *  in  regard  to  their 
life-history: — 

The  completely  stationary  and  so  to  speak  secluded  existence,  to 
which  these  Crustacea  are  condemned,  does  not  require,  as  in  the  case 
of  those  which  live  in  a  free  condition,  perfect  means  of  locomotion, 
for  which  they  would  have  no  use ;  those  which  they  do  possess  are 
rather  destined  to  serve  for  creeping  than  swimming. 

Constantly  shut  up  in  an  extremely  limited  enclosure  formed  of  a 
more  or  less  hard  test  of  cellulose,  they  are  obliged,  in  order  to  move 
in  these  narrow  dwellings,  to  make  themselves  a  passage  by  main  force, 
and  as  Professor  Giard  has  very  well  observed  in  his  remarkable  work 
on  Syncucidtay  they  are  obliged  to  make  galleries,  by  means  of  which 
they  introduce  themselves  into  the  viscera;  they  penetrate  into  the 
ovaries,  and  produce  such  disorders  as  often  cause  the  death  of  the 
whole  colony,  and  might  lead  to  the  belief  in  the  existence  of  a  new 
species,  although  these  modifications  are  only  the  result  of  the  dis- 
turbances which  they  have  produced  in  the  individuals. 

This  work  of  burrowing,  which  I  will  compare  to  that  of  the  mole 
cricket,  results  in  the  disappearance  of  the  common  cloacse  and  their 
replacconent  by  small  openings  very  near  together,  thb  utility  of  which 
to  these  Crustacea  is  easily  conceived.  Without  these  issues,  in  fact, 
the  young  embryos  could  not  quit  the  enclosure  nor  disseminate  them- 
selves, and  thus  contribute  to  the  dispersion  of  their  species,  and  the 
males  would  be  imprisoned  and  reduced  to  a  state  of  captivity  which 
is  evidently  contrary  to  the  rSle  which  they  have  to  fulfil,  if  I  judge 
from  Crustacea  closely  allied  to  these,  with  which  I  am  acquainted, 
and  which  are  extremely  agile  and  provided  with  all  necessary  means 
of  swimming  with  &oility. 

Moreover,  this  liberty  which  the  males  enjoy  easily  explains  their 
rarity,  or  rather  the  difficulty  which  there  is  in  procuring  them. 
They  are  rarely  sedentai^.  It  is  of  course  on  this  account  that  they 
are  more  seldom  met  with  than  the  females,  which  are  condemned 
to  live  always  in  confinement.  Those  latter  are  besides  rather  difficult 
to  see,  by  reason  of  their  extreme  smallness ;  and  if  it  were  not  for  the 
eggs,  which  are  generally  of  a  very  marked  colour  and  which  denote 
Hieir  presence,  they  would  often  not  be  seen. 

The  means  of  locomotion  with  which  these  Crustacea  are  endowed 
♦  *  Ann.  dea  Set  Nat  Zool.,*  €th  ser.,  vol.  vii.  p.  7. 
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in  order  to  Bormount  tbe  obstacles  which  oppose  their  passage  into 
the  midst  of  the  Tiscera  of  the  Synascidians,  consist  of  thoracic  limbs, 
which  are  rather  long  and  slender,  and  are  terminated  either  by  a 
single  hooked  daw,  as  in  the  Pdyoon,  or  by  several,  as  in  the  Peachy- 
neslhus.  There  may  be  farther  observed,  in  both,  the  cnpulie  placed 
at  the  base  of  the  legs  from  which  they  emerge,  which,  by  their  con- 
tractions and  the  ease  with  which  they  assume  several  shapes,  can  be 
applied  like  snckers  to  surfaces  and  be  fixed  there,  or  being  lengthened 
into  a  point,  they  may  serve  as  means  of  propulsion. 

Finally,  it  is  not  uninteresting  to  observe  the  mode  of  termination 
of  the  abdominal  extremity  in  these  two  Crustacea. 

In  the  one  (^Pachynesthus)  it  presents  an  appendage  armed  with 
two  divergent  points,  in  the  form  of  a  dovetail ;  underneath  these  are 
two  other  points  directed  perpendicularly,  a  combination  which  seems 
to  me  designed  to  draw  up  or  drive  away  objects,  as  is  done  by  the 
hoaU-hook  employed  by  sailors  for  the  same  purpose. 

Polyoon  likewise  has  the  extremity  of  the  abdomen  armed  with  two 
claws,  which  instead  of  being  flat,  are  rounded,  short,  hooked,  and  ter- 
minated by  a  sharp  point.  Tbey  can  also  be  raised,  and  then  serve 
for  propulsion,  or  be  lowered,  and  on  being  drawn  together,  seize 
objects  so  as  to  draw  them  up  and  furnish  a  point  of  support  for  a 
retrograde  movement.* 

As  to  the  alimentation  of  these  animals,  I  am  necessarily  reduced 
to  conjecture ;  but  it  does  not  seem  to  me  possible  that  they  should 
live  otherwise  than  at  the  expense  of  their  hosts,  either  on  their 
material,  their  secretions,  or  their  eggs. 

The  form  of  the  mouth,  which  generally  gives  such  valuable  indi- 
cations concerning  its  use,  does  not  here  lead  to  any  definite  conclusion, 
seeing  that  it  can  serve  as  well  for  suction  as  for  mastication ;  we  may 
therefore  presume  that  it  is  employed  for  both  purposes.  It  seems 
evident  that  it  should  be  so,  for  without  that  the  Crustacea,  who 
cannot  seek  their.food  outside,  would  infallibly  perish  if  they  did  not 
find  within  their  reach  all  that  was  necessary  for  them.  (The  species 
are  figured.) 

Improvements  in  Micro -photography.— Since  the  year  1844, 
when  the  first  micro-photographic  productions  of  Donn^  and  Foucault 
appeared  in  the  form  of  an  atlas  of  microscopic  anatomy,  in  which  the 
plates  were  taken  from  daguerrotypes,  histologists  and  microscopists 
have  been  unable  to  reconcile  themselves  to  introducing  photography 
generally  as  an  integral  part  of  microscopic  research,  in  spite  of  the 
excellent  publications  of  Gerlach  and  Benecke.  Only  in  particular  oases, 
when  the  inquirer  was  familiar  with  the  application  of  photography 
to  other  purposes,  has  it  been  applied  to  produce  pictorial  representa- 
tions of  microscopic  preparations.  And  yet  the  advantages  which  arise 
from  such  a  method  of  delineating  objects  are  beyond  criticisin  and 
universally  admitted. 

The  reason  for  this  has  been  the  complicated  methods  of  preparing 
the  sensitive  plates.    There  was  also  required  not  only  a  micro* 

*  It  is  particularly  remarkable  that  the  greater  number  of  pajrasttio  crostacea 
which  live  in  the  interior  of  the  aaddians,  present  similar  dispositions. 
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phoiogmpliic  camera,  which  in  one  way  or  another  had  to  he  connected 
with  the  tnhe  of  the  microscope,  hnt  also  a  small  photographic  atelier 
with  a  dark  ohamher.  It  required  a  certain  time  to  learn  how  to 
prepare  the  plates,  and  many  thought  that  they  could  only  acquire 
skill  in  working  from  a  course  taken  under  a  practical  photographer. 

The  important  adTances  in  general  photography  have  now  heen 
extended  to  the  application  of  it  to  microscopical  research,  and 
endeayonrs  have  he^  made  for  some  time  to  discoyer  a  process  which 
will  ohriate  the  inconvenience  of  a  photographic  dark  chamher  and 
of  haying  to  prepare  the  plates  each  time,  and  which  will  allow  of  the 
sensitive  plates  heing  kept  in  stock,  so  that  their  complete  sensitive- 
ness is  preserved  for  an  indefinite  time. 

Of  late  years,  the  most  various  methods  of  preparing  photographic 
dry  plates  have  heen  proposed.  The  hest,  most  tested,  and  surest 
process,  however,  is  that  of  F.  Wilde,  of  Gdrlitz,  who  has  recently 
tested  most  carefally  various  approved  forms  of  the  dry  process,  and 
so  improved  it  that  anyone  hy  keeping  closely  to  the  directions  given 
with  the  plates,  which  can  he  ohtained  ready  prepared,  is  in  a  position 
to  prodoce  excellent  photographic  pictures.  A  dozen  prepared  plates, 
eadi  containing  from  70  to  80  square  centimetres  of  surface,  cost 
(ix  to'seven  shilL'ngs. 

I  *  have  occupied  myself  now  for  nearly  twenty  years  in  my  leisure 
moments  with  the  application  of  photography  to  suhjects  of  natural 
history,  either  genenJly,  or  specially  in  microscopic  work,  and 
possess  the  requisite  facility  in  all  photographic  manipulations.  In 
qute  of  this,  however,  since  I  haye  hecome  acquainted  with  Wilde's 
^y  plates  I  have  laid  aside  every  other  contrivance,  and  work  only 
with  that  process.  No  method  offers  the  same  certainty,  entails  so 
little  loss  of  time,  and  allows  of  such  simple  working,  and  I  can  there- 
fore recommend  it  in  the  most  pressing  manner  to  my  collahorators. 

For  the  henefit  of  those  who  might  wish  to  prepare  the  plates 
thonselves,  it  may  he  stated  that  the  sensitive  covering  consists  of  an 
emulsion  of  collodion,  in  whiph  various  salts  of  silver,  chiefly 
Imnnide  of  silver,  are  suspended.  Glass  plates  upon  which  a  solution 
of  1  gramme  of  caoutchouc  in  150  to  200  grammes  of  benzine  has 
been  poured,  are  coyered  with  this  emulsion,  which,  every  time  it  is 
used,  must  be  well  shaken,  and  then  allowed  to  rest  again  for  some 
ndnntes.  When  the  film  has  set  a  little  the  plates  must  be  forthwith 
dried  by  the  application  of  moderate  heat,  which  may  be  done  either 
in  a  small  drying  oyen,  or  by  moving  them  to  and  fro  over  a  plate 
beneath  which  a  spirit  lamp  is  placed;  after  being  dried,  the  plate 
is  ready  for  use,  ei&er  at  once  or  at  any  subsequent  time. 

To  use  the  plates  all  that  is  necessary  is  a  conical  tube  for  the  end 
of  the  microscope,  such  as  I  have  fully  described  in  my  work  on 
*  Light  as  Employed  in  Scientific  Besearch,*  page  345,  the  wide  end 
of  which  is  placed  uppermost.  Connected  with  the  tube  is  a  cross 
piece  on  which  the  photographic  cassette  and  the  ground  glass  are 
placed.  Such  an  apparatus,  which  can  be  got  complete  for  about 
20$-j  is  quite  sufficient  to  obtain  the  most  beautiful  micro-photographs 
*  Dr.  a  Th.  Stein,  in  *  Zeiteohrift  ftir  MikiOBkopie,'  vol.  i.  p.  140. 
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by  means  of  dry  plates.  If  a  considerable  number  of  small  cassettes 
are  prepared,  70a  can  provide  them  with  the  dry  plates  in  the  evening, 
and  the  next  day,  as  wanted,  take  micro-photographs.  These,  for 
which  according  to  the  intensity  of  the  light  one  second  np  to  several 
minutes  are  required,  may  be  let  stand  till  the  evening  if  you  are  not 
in  a  position  to  darken  your  room,  in  order  that  you  may  at  one  and 
the  same  time  develop  and  fix  the  pictures.  The  time  required 
depends  of  course  on  the  source  of  light.  If  direct  sunlight  is 
used  with  a  low  magnifying  power,  a  perfect  photograph  may 
be  produced  in  a  fraction  even  of  a  second.  With  a  magnifying 
power  of  200  to  500  diameters,  the  time  of  exposure  required  with  sun- 
light is  from  twenty-five  seconds  to  half  a  minute,  under  some  circum- 
stances a  whole  minute.  Bright  daylight  or  sunlight  reflected  from  a 
bright  cloud  requires  even  with  low  powers  from  a  half  to  two  and 
even  three  minutes.  High  powers  cannot  be  used  in  di£fhsed  daylight. 
Magnesium  light  offers  a  good  substitute,  and  by  employing  it  with 
Wilde's  dry  plates  superior  ^  photograms  "  are  obtained  even  with  very 
high  amplification.  The  time  of  exposure  is  in  proportion  to  the 
intensity  of  the  light.  Magnesium  light  is  about  forty  times  weaker 
than  simlight,  consequently  the  time  of  exposure  required  for  a 
photograph  with  magnesium  light  is  about  forty  times  as  long  as 
with  direct  sunlight:  for  low  powers  therefore  a  period  of  about 
three-quarters  of  a  minute,  for  high  powers  a  period  of  fr^m  several 
minutes  to  a  quarter  of  an  hour.  The  latter  period  is  requisite  with 
the  highest  powers  which  as  yet  it  has  been  possible  to  employ  for 
photographic  purposea 

The  further  development  and  fixing  of  the  image  is  effected 
according  to  Wilde's  directions  in  the  following  manner : — 

First,  over  the  plate  which  has  received  ti^e  impression  there  is 
poured,  to  develop  it,  a  solution  of 

20  cubic  centimetres  alcohol, 
5     „  „         distilled  water, 

10  drops  of  the  solution  B  (below)  of  bromide  of  potash, 

and  it  is  left  to  the  action  of  this  mixture  one  to  two  minutes ;  then  it 
is  carefully  rinsed  with  water  till  all  greasy  streaks  have  disappeared, 
and  the  water  flows  quite  evenly  over  the  plate. 

In  the  development  the  following  solutions  are  wanted : — 

A.  .5  grammes  pyrogallio  acid,  25  cubic  centimetres  alcohol,  25  cubic  centi- 
metres distilled  water. 

B.  5  grammes  bromide  of  potash,  75  cub.  oentim.  distilled  water. 

C.  8  grammes  gelatine,  20  cub.  ceatim.  of  acetic  acid,  400  cub.  centim.  dis- 
tilled water. 

D.  25  grammes  of  carbonate  of  ammonia,  150  cub.  oentim.  of  distilled  water. 

Shortly  before  it  is  wanted  for  use  a  mixture  is  made  of 

40  drops  of  A. 

20       „       B. 

10-16       „       0. 

15  cub.  cm.  D. 

The  latent  image  is  washed  over  with  iMa  mixture  and  kept  moist 
for  several  minutes  by  repeated  washings. 
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Afler  the  image,  complete  in  all  its  details,  has  by  this  means 
been  developed,  it  is  washed  by  pouring  water  over  it,  and  fixed  by 
dipping  it  in  a  solution  of  hyposcdphite  of  soda  (1  to  10).  It  is 
again  washed,  dried,  and  varnished. 

The  process  of  taking  prints  is  conducted  in  the  same  way  as  in 
ordinary  photography ;  a  very  practical  and  simple  method  is  that  by 
means  of  sulphate  of  iron.  A  durable  prepared  paper  may  be 
obtained  from  Marion  and  G6vy,  of  Paris,  which  gives  excellent  copies 
in  blue  colour,  without  any  special  skill  being  required. 

Keatnre  for  Covering  Olass. — For  the  exact  measurement  of  the 
thickness  of  covering  glass  to  hundredths  of  a  millimetre  two  dif- 
ferent mechanical  appliances  have  hitherto  been  employed — the  screw 
and  the  lever.  The  editor  of  the  'Zeitschrift  fOr  Mikroskopie '  * 
points  out  that  the  same  object  may  be  attained  by  a  suitable  adapta- 
tion of  a  movable  wedge,  the  measuring  wedge  invented  by  P.  Schdne- 
ntann,  which  is  distinguished  by  its  great  simplicity  and  solidity,  and 
hts  recently  been  considerably  improved. 

The  geometrical  principle  of  the  apparatus  is  as  follows : — If  a 
right-angled  triangle  ahc  (Fig.  1),  whose  hypothenuse  a c  =  5  cm.. 

Fig.  1. 


and  its  perpendicular  ah  =  1  cm.,  moves  between  the  fixed  lines  m n 
and  op  in  such  a  way  that  ae  slides  along  mn;  then  the  line  ch 
(1)  always  remains  parallel  to  op,  (2)  the  distance  between  the  movable 
line  e  h  and  the  fixed  line  op  will  always  be  one-fifth  part  of  the  dis- 
tance which  the  point  e,  or  any  other  point  of  the  hypothenuse  a  c,  has 
moved  from  its  original  position. 

If,  for  instance,  the  triangle  ahc  moves  to  a  a'  &',  the  point  c  will 
have  moved  over  the  distance  a  c  =  5  cm.,  while  the  line  c  h  will  have 
moved  to  the  distance  a  5  =  1  cm.  from  the  fixed  line  op. 

It  is  on  this  principle  that  the  construction  of  Schonemann's  gauge 
is  based,  as  shown  in  Figs.  2  and  3. 

Fig.  2. 
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On  one  of  the  long  sides  of  a  brass  base-plate  a  scale  is  fixed, 
tiie  divisions  on  which  are  half  a  millimetre  apart.  On  the  other 
long  side  is  a  piece  of  brass  bent  inwards  (d.  Fig.  2).  Between 
tluMe  a  wedge,  provided  with  a  nonius,  can  be  moved  backwards  and 


♦  Vol.  i.  p.  283. 
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forwards  bj  means  of  two  bntions,  and  is  prevented  from  fiJling  out 
bj  proper  guides  in  tbe  slit  of  the  base-plate. 

When  the  long  side  of  tbe  wedge  is  contigoons  to  tbe  edge  of  tbe 
beaked  piece  d  (Fig.  2),  tbe  first  line  on  tbe  nonius  coincides  with  tbe 
zero  point  of  tbe  s^e. 

To  measure  tbe  tbickness  of  a  covering  glass,  tbe  wedge  is  drawn 
back  till  tbe  object  to  be  measured  can  be  placed  on  tbe  edge  of  tbe 
piece  d  (Fig.  8).  Tben  it  is  moved  back  again,  pressing  it  sligbily 
against  tbe  scale  until  a  cbeck  is  felt  to  tbe  motion.  Tbe  first  line  on 
tbe  nonius  will  now  no  longer  coincide  witb  tbe  zero  point  on  tbe 
scale  (Fig.  8).  Tbe  number  of  divisions  denoted  by  figures  gives  tbe 
wbole  millimetres,  tbe  number  of  smaller  divisions  tbe  tentbs  of  a 
millimetre,  and  tbe  nonius  tbe  bundredtbs  of  a  millimetre. 

In  using  tbe  instrument,  care  sbould  be  taken  tbat  it  is  free  from 
dust,  and  tbat  tbe  motion  of  tbe  wedge  is  easy. 

By  tbis  instrument,  wben  neatly  and  correctly  made,  tbe  most 
exact  measurements  can  be  taken  witb  a  rapidity  and  ease  tbat  even  a 
well-made  screw  micrometer  will  not  admit  of. 

Origin  of  the  Sexual  Products  in  Hydroids. — J.  Oiamician  bas 
made  a  series  of  careful  observations  *  on  tbe  exact  mode  of  origin  of 
tbe  ova  and  spermatozoa  in  two  genera  of  Hydroida^  and  bis  results 
are  altogetber  opposed  to  tbe  tbeory  of  Van  Beneden,  according  to 
wbicb  tbe  ectoderm  may  be  looked  upon  as  tbe  male,  tbe  endoderm 
as  tbe  female  germ-lamella.  In  liibularia  mesemhryanthemum  tbe 
reproductive  organs  are  sporosacs,  and  arise  as  bud-like  processes 
composed  of  ectoderm  and  endoderm.  Tbe  ectoderm  at  tbe  distal 
end  of  tbis  bud  undergoes  a  process  of  invagination,  and  tbe  bottom 
of  tbe  sac  tbus  produced  growing  distalwards,  forms  from  its 
endoderm  tbe  spadia  of  tbe  sporosao,  from  its  ectoderm  tbe  ova  or 
sperm-motber-cells.  Tbe  generative  products  of  botb  sexes  are 
therefore  products  of  tbe  ectoderm. 

In  Eudendrium  ramasum  tbe  ectoderm  on  one  side  of  tbe  female  gene- 
rative bud  undergoes  proliferation,  and  pushes  tbe  endoderm  towards 
the  opposite  wall :  one  of  the  ectodermal  cells  tbus  pushed  in,  enlarges 
greatly  and  produces  an  ovum,  which  is  finally  enclosed,  by  the  com- 
pletion of  the  process  of  virtual  invagination,  by  a  double  layer  of 
endoderm  and  a  single  one  of  ectoderm.  So  tbat  in  tbis  case  also, 
tbe  ova  are  ectodermal  products. 

In  tbe  male  gonopbore  of  tbe  same  species,  the  case  is  quite 
dififerent.  Certain  of  the  cells  of  tbe  endoderm — the  sperm-motber- 
cells — enlarge  greatly,  and  their  nuclei  undergo  extensive  multiplica- 
tion :  as  growth  proceeds  they  become  completely  overarched  by  tbe 
neighbouring  endoderm  cells,  and  finally  come  to  lie  between  tbe  two 
layers,  often  having  the  appearance  of  belonging  rather  to  ectoderm 
than  to  endoderm.  Their  contents  become  converted  into  sperma- 
tozoa, wbicb  are  thus  endodermal  products. 

There  is,  therefore,  almost  every  possible  variation  in  tbe  origin 
of  the  generative  products  among  the  Hydrozoa;  in  Tubularia 
(Ciamician)  and  in  Hydra  (Kleinenberg),  botb  male  and  female 
•  *  Zeitsch.  f.  wbs.  Zool,,*  vol.  xxx.  p.  501. 
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dements  are  ectodermal ;  in  HydracHnia  (Van  Beneden)  the  ova  are 
endodermal  and  the  spermaiozoa  ectodermal ;  lastly,  in  Evdendrium 
(Ciamiftian)  the  ova  are  ectodermal  and  the  spermatozoa  endodermal. 
Ciamioian  supposes  that  the  generative  piodacts  arose  in  the  first 
instance  indifferentlj  from  either  layer,  and  that  by  farther  develop- 
ment they  left  their  original  position  and  came  to  lie  bet\^een  the  two 
lamellfls. 

Sir  Joseph  Hooker  on  the  Modem  Development  of  Micro- 
hotany. — Sir  Joseph  Hooker  devoted  part  of  his  address  as  President 
at  the  last  anniversary  meeting  of  the  Royal  Society  to  the  modem 
development  of  botani<^  science,  there  being,  as  he  pointed  out, 
perhaps  no  branch  of  research  with  the  early  progress  of  which  the 
Society  was  more  intimately  connected. 

**■  One  of  onr  earliest  secretaries,  Robert  Hooke,  two  centuries  ago, 
laboured  long  and  successfully  in  the  improvement  of  the  microscope 
as  an  implement  of  investigation.  He  was  one  of  the  first  to  reap 
the  harvest  of  discovery  in  the  new  fields  of  knowledge  to  which  it 
was  the  key,  and  if  the  results  which  he  attained  have  rather  the 
aimless  air  of  spoils  gathered  hither  and  thither  in  a  treasury,  the 
very  fulness  of  which  was  embarrassing,  we  must  remember  that  we 
date  the  starting-point  of  modem  histology  from  the  account  given 
by  Hooke  in  his  '  Micrographia '  (1667)  of  the  structure  of  cork, 
which  bad  attvacted  his  interest  from  the  singularity  of  its  physical 
properties.  Hooke  demonstrated  its  cellular  structure^  and  by  an 
mteresting  coincidence  he  was  one  of  the  first  to  investigate,  at  the 
request,  indeed,  of  the  founder  of  the  Society,  Charles  II.,  the 
movement  of  the  sensitive  plant  Mimosa  pudica^  one  of  a  class  of 
phenomena  which  is  still  occupying  the  attention  of  more  than  one  of 
our  Fellows.  In  attributing  tiie  loss  of  turgescence,  which  is  the 
cause  of  the  collapse  of  the  petiole  and  subordinate  portions  uf  the 
oompoimd  leaf  which  it  supports,  to  the  escape  of  a  subtle  humour, 
be  to  some  extent  foreshadowed  the  modern  view  which  attributes  the 
collapse  of  the  cells  to  the  escape  of  water  by  some  mechanism  far 
from  clearly  und^stood — whether  from  the  cell-cavities  or  from  the 
eell-walls  into  the  intercellular  spaces. 

Hooke  having  shown  the  way,  Nehemiah  Grew,  who  was  also 
secretary  of  the  Royal  Society,  and  Marcello  Malpighi,  Professor  of 
Medicine  in  the  University  of  Bologna,  were  not  slow  to  follow  it. 
Almost  simultaneously  (1671-3)  the  researches  of  these  two  inde- 
fatigable students  were  presented  to  the  Royal  Society,  and  the 
publication  of  two  editions  of  Malpighi's  works  in  London  prove  how 
ertirely  this  country  was  at  that  time  regarded  as  the  head-quarters 
of  this  branch  of  scientific  inquiry.  We  owe  to  them  the  generaliza- 
tion of  the  cellular  stracture,  which  Hooke  had  ascertained  in  cork, 
for  all  other  vegetable  tissues.  They  described  also  accurately  a 
host  of  microscopic  stractures  then  ruade  known  for  the  first  time. 
Thus,  to  give  one  example,  Grew  figured  and  described  in  several 
di^Brent  plants  the  stomata  of  the  epidermis : — *  Passports  either  for 
the  better  avolation  of  superfluous  sap,  or  the  admission  of  air.' 

With  the  exception  of  Leeuwenhoek,  no  observer  attempted  to 
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make  any  substantial  addition  to  the  labours  of  Grew  and  Malpighi 
for  more  than  a  century  and  a  half,  and  however  remarkable  is  the 
impulse  which  he  gave  to  morphological  studies,  the  views  of  Caspar 
Wolff  in  the  midSe  of  the  eighteenth  century  (1769),  in  regarding 
cells  as  the  result  of  the  action  of  an  organizing  power  upon  a  matrix, 
and  not  as  themselves  influencing  organization,  were  adverse  to  the 
progress  of  histology.  It  is  from  Schleiden  (1838),  who  described 
the  cell  as  the  true  unit  of  vegetable  structure,  and  Schwann,  who 
extended  this  view  to  all  organisms  whether  plants  or  animals,  and 
gave  its  modem  basis  to  biology  by  reasserting  the  unity  of  organiza- 
tion throughout  animated  nature,  that  we  must  date  the  modem 
achievements  of  histological  science.  Seldom,  perhaps,  in  the  history 
of  science  has  any  one  man  been  allowed  to  see  so  magnificent  a 
development  of  his  ideas  in  the  space  of  his  own  lifetime  as  has 
slowly  grown  up  before  the  eyes  of  the  venerable  Schwann,  and  it 
was  therefore  with  peculiar  pleasure  that  a  letter  of  congratulation 
was  entrusted  by  the  officers  to  one  of  the  Fellows  of  this  Society  on 
its  behalf  on  the  recent  occasion  of  the  celebration  of  the  fortieth 
anniversary  of  Schwann's  entry  into  the  professoriate. 

If  we  can  call  up  in  our  mind's  eye  some  vegetable  organism  and 
briefly  reflect  on  its  construction,  we  see  that  we  may  fix  on  three 
great  steps  in  the  analysis  of  its  structure,  the  organic,  the  micro- 
scopic, and  the  molecular,  and,  although  not  in  the  same  order,  each 
of  the  three  last  centuries  is  identified  with  one  or  these.  In  the 
seventeenth  century  Grew  achieved  the  microscopic  analysis  of  plant 
tissues  into  their  constituent  cells ;  in  the  eighteenth,  Caspar  Wolff 
effected  the  organic  analysis  (independently  but  long  subsequently  ex 
pounded  by  the  poet  Goethe)  of  plant  structures  into  stem  and  leaf. 
It  remained  for  Nageli  in  the  present  century  to  first  lift  the  veil  from 
the  mysterious  processes  of  plant  growth,  and  by  his  memorable 
theory  of  the  molecular  constitution  of  the  starch-grain  and  cell-wall, 
and  their  growth  by  intus-susception  (1858),  to  bring  a  large  class  of 
vital  phenomena  within  the  limits  of  physical  interpretation.  Stras- 
burger  has  lately  (1876)  followed  Sachs  in  extending  Nageli's  views 
to  the  constitution  of  protoplasm  itself,  and  there  is  now  reason  to 
believe  that  the  ultimate  structure  of  plants  consists  universally  of 
solid  molecules  (not  however,  identical  with  chemical  molecules)  sur- 
rounded with  areas  of  water  which  may  be  extended  or  diminished. 
While  the  molecules  of  all  the  inert  parts  of  plants  (starch-grains, 
cell-waU,  &c,)  are  on  optical  grounds  believed  to  have  a  definite 
crystalline  character,  no  such  conclusion  can  be  arrived  at  with 
respect  to  the  molecules  of  protoplasm.  In  tliese  molecules  the 
characteristic  properties  of  the  protoplasm  reside,  and  are  more 
marked  in  the  aggregate  mass  in  proportion  to  its  densoness,  and  this 
is  due  to  the  close  approximation  of  the  molecules  and  the  tenuity  of 
their  watery  envelopes.  The  more  voluminous  the  envelopes,  the 
more  the  properties  of  protoplasm  meree  in  those  of  all  other  fluids. 

It  is,  however,  to  the  study  of  the  nuclei  of  cells  that  attention 
has  been  recently  paid  with  the  most  interesting  results.  These 
well-known  structures,  first  observed  by  Ferdinand   Bauer  at  the 
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beginning  of  ihe  oentnry  (1802),  were  <m\j  aocmately  described, 
tiiirtj  years  later,  by  Bobert  Brown  (1888).  Up  to  tbe  present  time 
their  function  has  been  extremely  obscure.  The  beautiful  investiga- 
tions of  8trasburger  (1875)  have  led  him  to  the  conclusion  that  the 
nooleas  is  the  seat  of  a  central  force  which  has  a  kind  of  polarizing 
influence  upon  the  protoplasm  molecules,  causing  them  to  arrange 
themselves  in  lines  radiating  outwards.  Cell-division  he  regards  as 
primarily  caused  by  the  nu<Seu8  becoming  bipolar,  and  the  so-called 
caryolitic  figures  first  described  by  Auerbach  exhibit  the  same 
arrangement  of  the  protoplasm  molecules  in  connecting  curves  as  in 
the  ease  of  iron-filings  about  the  two  poles  of  a  bar-magnei  The 
two  new  centres  mutually  retire,  and  each  influencing  its  own  tract  of 
protoplasm,  the  cell-division  is  thereby  ultimately  effected.  This  is 
but  a  brief  account  of  processes  which  are  greatly  complicated  in 
actual  detail,  and  of  which  it  must  be  remarked  that,  while  the 
interest  and  beauty  of  the  researches  are  beyond  question,  caution 
must  be  exercised  in  receiving  the  mechanical  speculations  by  which  ■ 
Strasburger  attempts  to  explam  them.  He  has  himself  shown  that 
eell-division  presents  tiie  same  phenomena  in  the  animal  kingdom,  a 
result  which  has  been  confirmed  by  numerous  observers,  amongst 
whom  I  may  content  myself  with  mentioning  one  of  our  own  number, 
l£r.  F.  Balfour.  Strasburger  further  points  out  that  this  affords  an 
argument  for  the  community  of  descent  in  animal  and  vegetable  colls ; 
he  regards  free  cell-division  as  derivable  from  ordinary  cell-division 
by  the  suppression  of  certain  stages." 

The  address  then  deals  with  the  discoveries  made  during  the  last 
five  years  in  physiological  botany,  more  particularly  by  Mr.  Darwin 
and  Dr.  Burdon  iSanderson. 

Liehens,  Bacteria,  BaciUus  Organisms,  and  the  Lowest  Forms  of 
Life. — ^Referring  to  these  subjects.  Sir  Joseph  Hooker  said,  **  In 
morphologiGal  botany  attention  has  been  especially  directed  of  late 
to  the  doroplete  life-history  of  the  lower  order  of  cryptogams,  since 
this  is  seen  to  be  more  and  more  an  indispensable  preliminary  to  any 
attempt  at  their  correct  classification. 

The  remarkable  theory  of  Schwendener,  now  ten  years  old, 
astonished  botanists  by  boldly  sweeping  away  the  claims  to  auto- 
Boinous  recognition  of  a  whole  group  of  highly  characteristic 
otganisms — the  lichens — and  by  affirming  that  these  consist  of 
aseomycetal  fongi  united  in  a  commensal  existence  with  algsa.  The 
eontroTersial  literature  and  renewed  investigations  which  this  theory 
has  given  rise  to  is  now  very  considerable.  But  the  advocates  of  the 
Schwendenerian  view  have  gradually  won  their  ground,  and  the 
BQoeess  which  has  attended  the  experiments  of  Stahl  in  taking  up  the 
diallenge  of  Schwendener's  opponents,  and  mannfacturing  such 
liehens  as  Endocarjxm  and  Theltdiumy  by  the  juxtaposition  of  the 
appropriate  algie  and  fungi,  may  almost  be  regarded  as  deciding  the 
question.  Sachs,  in  the  last  edition  of  his  '  Lehrbuch,'  has  carried 
out  ocmpldtely  the  principle  of  classification  of  alg®,  first  suggested 
by  Gohn,  and  has  proposed  one  for  the  remaining  thallophytes,  which 
disreguds  their  division  into  fungi  and  algce.    He  looks  upon  the 
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former  as  standing  in  the  same  relation  to  tlie  latter  as  the  so-oalled 
saprophytes  (e.g.  Neottia)  do  to  ordinary  green  flowering  plants. 

This  view  has  especial  interest  with  regard  to  the  minnte 
organisms  known  as  Bacteria,  a  knowledge  of  the  life-history  of 
which  is  of  the  greatest  importance,  having  regard  to  the  changes 
which  they  effect  in  all  lifeless  and,  probahly,  in  all  living  matter 
prone  to  decomposition.  This  affords  a  morphological  argument  (as 
far  as  it  goes)  againrt  the  doctrine  of  spontaneoos  generation,  since  it 
seems  extremely  prohahle  that  jnst  as  yeast  may  he  a  degraded  form 
of  some  higher  fongns,  Bacleria  may  be  degraded  allies  of  the 
OacUlatoriaBf  which  have  adopted  a  purely  saprophytal  mode  of 
existence. 

Your  '  Proceedings '  for  the  present  year  contain  several  important 
contributions  to  our  knowledge  of  the  lowest  forms  of  life.  The 
Bev.  W.  H.  Dallinger,  continning  those  researches  which  his  skill  in 
using  the  highest  microscopic  powers  and  his  ingenuity  in  devising 
experimental  methods  have  rendered  so  fruitful,  has  adduced  evidence 
which  seems  to  leave  no  doubt  that  the  spores  or  germs  of  the  monad 
which  he  has  described  differ  in  a  remarkable  manner  from  the  young 
or  adult  monads  in  their  power  of  resisting  heated  fluids.  The  young 
and  adult  monads,  in  &ct,  were  always  killed  by  five  minutes' 
exposure  to  a  temperature  of  142^  F.  (6V  C),  while  the  spores 
germinated  after  being  subjected  to  a  temperature  of  10''  above  the 
boiling-point  of  water  (222°  ¥X 

Two  years  ago,  Cohn  and  Koch  observed  the  development  of 
spores  within  the  rods  of  Bacillus  mbtUis  and  B.  anthrada.  These 
observations  have  been  confirmed,  with  important  additions,  in  these 
two  species  by  Mr.  Ewart,  and  have  been  extended  to  the  BadUtu  of 
the  infectious  pneumo-enteritis  of  the  pig,  by  Dr.  Klein ;  and  to 
SpiriUum  by  Messrs.  GMdes  and  Ewart ;  and  thus  a  very  important 
step  has  been  made  towards  the  completion  of  our  knowledge  of  the 
life-history  of  the  minute  but  important  organisms.  Dr.  Klein  has 
shown  that  the  infectious  pneumo-enteritis,  or  typhoid  fever  of  tiio 
pig,  is,  like  splenic  fever,  due  to  a  Bacillus.  Having  succeeded  in 
cultivating  this  Bacillus  in  such  a  manner  as  to  raise  crops  free  from 
all  other  organisms.  Dr.  Klein  inoculated  healthy  pigs  with  the  fluid 
containing  tiie  BadUi,  and  found  that  the  disease  in  due  time  arose 
and  followed  its  ordinary  course.  It  is  now,  therefore,  distinctly 
proved  that  two  diseases  of  the  higher  animals,  namely,  'splenic 
fever '  and  '  infectious  pneumo-enteritis,'  are  generated  by  a  conUigium 
vivum. 

Finally,  Messrs.  Downes  and  Blunt  have  commenced  an  inquiry 
into  the  influence  of  light  upon  Bacteria  and  other  fungi,  which 
promises  to  yield  results  of  great  interest,  the  general  tendency  of 
these  investigations  leaning  towards  the  conclusion  that  exposure  to 
strong  solar  light  checks  and  even  arrests  the  development  of  such 
organisms. 

The  practical  utility  of  investigations  relating  to  BacUlua 
organisms  as  affording  to  the  pathologist  a  valuable  means  of  asso* 
ciating  by  community  of  origin  various  diseases  of  apparently  different 
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diaimcier,  is  exemplified  in  the  '  Loodiana  fever/  whieli  has  been  so 
£ital  to  horses  in  the  East.  The  dried  blood  of  horses  that  had  died 
of  this  disease  in  India  has  been  recently  sent  to  the  Brown  Institu- 
tion, and  there  afforded  seed  from  which  a  crop  of  BiicHlus  anthrad^ 
has  been  grown,  which  justified  its  distant  pathological  origin  bj 
reprododng  the  disease  in  other  animals.  Other  equally  interesting 
experiments  have  been  made  at  the  same  Institution,  showing  that  the 
'  grains '  which  are  so  largely  used  as  food  for  cattle,  afford  a  soil 
wliieh  is  peculiarly  favourable  for  the  development  and  growth  of  the 
spore  filaments  of  BacUltu;  and  that  by  such  ^grains'  when  in- 
spected, tiie  anthrax  fever  can  be  produced  at  will,  under  conditions  so 
simple,  that  they  must  often  arise  accidentally.  The  bearing  of  this 
&ct  on  a  recent  instance  in  which  anthrax  suddenly  broke  out  in  a 
previously  uninfected  district,  destroying  a  large  number  of  animals, 
all  of  which  had  been  fed  wiih  grains  obtained  from  a  particular 
brewery,  need  scarcely  be  indicated.''  * 

Method  of  representing  an  Objeet  from  Microscopic  Sections.— 
Whilst  working  on  the  central  nerve  system  of  the  crayfish,  Herr 
EIrieger,  of  Leipzig,  adopted  the  following  method  of  obtaining  as 
clear  a  view  as  possible  of  the  internal  structure. 

The  ganglia,  after  being  hardened  and  stained,  were  imbedded  in 
paraffin,  uid  cut  by  the  microtome  into  a  series  of  transverse  sections. 
For  every  section  the  position  of  the  object-slider  was  read  off  on  the 
scale  of  the  microtome.  When  a  satisfactory  series  of  sections  had 
been  made,  they  were  drawn  with  a  camera,  and  the  different  tissue- 
elements  (ganglia-cells,  nerve-fibres,  &c.)  were  marked  out  with 
different  colours.  Then  a  millimetre  scale  was  drawn  with  the  samo 
amplification,  and  a  sheet  of  paper  ruled  with  parallel  lines  whose 
distance  apart,  according  to  this  scale,  was  equal  to  the  thickness  of 
the  sections.  Each  of  Qie  drawings  was  then  orthographically  pro- 
jected on  to  a  straight  line  drawn  parallel  to  the  transverse  axis  of  the 
section,  and,  when  the  direction  of  the  cut  was  exactly  at  right 
angles  to  the  longitudinal  axis  of  the  object,  each  projection,  according 
to  its  place  as  determined  by  the  readings  of  the  microtome  scale, 
was  marked  off  between  the  parallel  lines  in  such  a  manner  that  the 
middle  points  of  the  projection  (synmietrical  on  both  sides)  fell  on  a 
straight  line  drawn  at  right  angles  to  the  parallel  lines.  Nothing 
more  has  now  to  be  done  but  to  connect  together  the  points  of  the 
projections  corresponding  to  the  outlines  of  the  various  structures, 
and  by  slight  shading,  &c.,  to  distinguish  between  those  lying  higher 
or  deeper,  in  order  to  get  a  representation  of  what  the  object  would 
look  like  if  it  were  perfectly  transparent  and  were  viewed  from  above. 
If  the  direction  of  the  cut  is  not  exactly  at  right  angles  to  the 
longitudinal  axis  of  the  object,  we  must  determine,  by  comparing 
the  unsymmetrical  halves  of  the  section  with  those  of  the  preceding 
and  following  ones,  the  angle  of  the  symmetrical  plane  to  that  of 
the  direction  of  the  cut — draw  the  central  line  so  that  it  forms  this 
angle  with  the  parallel  lines,  and  mark  off  the  projections  as  before. 

•  *  Proc.  Eoy.  8oc.,'  vol.  xxviii.  p.  43. 
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By  horizontal  and  sagittal  sections,  as  also  by  measurements  of  the 
drawing  and  the  uncut  object,  the  results  obtained  may  be  checked. 

Though  this  plan  may  seem  somewhat  tedious,  the  author  bsljb 
that  the  result  repays  the  trouble,  as  so  plain  a  view  of  the  object 
examined  could  not  easily  be  obtained  in  any  other  way.* 

Microscopy  at  the  Fans  Exhibition. — It  seems  to  be  agreed  by 
those  who  visited  this  Exhibition  that  there  was  literally  nothing  new  or 
calling  for  special  remark  either  in  Microscopes  or  accessories.  Micro- 
scopes were  included  in  Class  15,  *'  Instruments  of  Precision,*'  whilst 
Glass  8,  <' Methods  and  Material  of  Higher  Education,"  contained 
most  of  the  Microscopic  preparations  exhibited,  some  of  which  were 
also  included  in  Class  14,  '^  Medicine,  Hygiene  and  Public  Afisistanoe ;" 
Class  12,  '<  Photographic  Apparatus  and  Photographs,"  contained 
Micro-photographs.  The  jurors  in  Class  15  were  Lord  Lindsay  (for 
England),  MM.  Bardoux,  Comu  and  Laussedat,  and  Commandants 
Mouchez  and  Perrier  (for  France) ;  Dr.  Fleischl  (for  Austria-Hun- 
gary); Signer  Colombo  (for  Italy);  M.  Broch  (for  Sweden  and 
Norway) ;  and  M.  Soret  (for  Switzerland). 

We  have  endeavoured  to  compile  a  list  of  the  gold,  silver,  and 
bronze  medals  and  honourable  mentions  awarded  to  opticians  and 
others  for  Microscopes,  &c. ;  but  as  these  were  not  separately  classed, 
it  is  impossible  to  distinguish  with  complete  accuracy  the  cases  in 
which  the  award  was  made  for  Microscopes,  or  for  some  of  the  other 
instruments  exhibited  in  conjunction  with  them.  The  difficulty  would 
obviously  not  be  solved  by  taking  the  names  of  those  opticians  who  are 
makers  of  Microscopes  only,  and  under  these  circumstances  we  must 
leave  the  official  Ust  to  speak  for  itself. 

The  Generation  of  Gkts  in  the  Protoplasm  of  living  Protozoa.— 
The  discovery  that  gas  is  generated  in  the  protoplasm  of  Arcella  under 
the  influence  of  volition,  and  serving  for  a  hydrostatic  purpose,!  gave 
rise  to  the  conjecture  that  other  Protozoa  living  free  in  water  might 
be  able  to  make  use  of  this  simple  means  of  vertical  motion.  Professor 
T.  W.  Engelmann  says  f  that  his  occasional  attempts  to  confirm  this 
supposition  have  led  to  a  positive  result  in  at  least  two  instances. 

He  found  on  the  surface  of  some  water  which  was  taken  from 
a  ditch  richly  covered  with  duckweed,  a  spherical  l^hwrophrya, 
measuring  *  08  mm.  which  contained  a  large  air-bubble.  The  species 
was  distinguished  by  its  size,  and  also  by  thirty  to  forty  relatively 
very  long  (*12  mm.)  and  thin  suctorial  filaments  regularly  spread 
over  the  surface  of  tbe  body;  and  also  by  numerous  small  con- 
tractile vesicles  placed  at  some  distance  under  the  cuticle.  It 
may  be  called  Sph.  hydrostattca.  When  the  animal  came  to  be  ex- 
amined, the  air-bubble  occupied  about  the  fourth  part  of  the  volume 
of  the  body,  it  was  situated  immediately  under  the  cuticle,  and  had  in 
a  tangential  direction  a  long  oval  shape.  In  four  minutes  it  disap- 
peared, decreasing  very  gradually,  and  at  the  same  time  becoming 

♦  *  Zoologisoher  Anzeiger,'  vol.  i.  p.  369. 

t  See  Pfluger'a  *  Archiv  fiir  die  ges.  Physiologie,'  voL  ii 

X  *  Zoologischer  Anzeiger/  vol.  i  p.  152. 
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more  iiregolar  and  angnlar.  The  protoplasm  meantime  iMlTanoed 
from  wiihin  towards  tiie  cuticle,  which  sank  in  somewhat  and  became 
folded.  The  original  spherical  form  of  the  animal  became  Tory 
aensiblj  flattened.  Attempts  to  produce  a  fresh  generation  of  gas 
nnfortmiatelj  could  not  be  made. 

The  second  case  relates  to  a  form  allied  to,  if  not  identical  with 
Amaba  tadioaa.  It  was  obtained  by  a  pipette  from  the  surface  of  some 
water  pretty  thickly  covered  with  Lemna,  Amongst  several  specimens 
one  was  found  which  measured  about  *  15  mm.,  and  was  furnished  with 
about  twenty  short,  irregular,  and  pretty  broad  conical  protuberances, 
which  in  the  interior  contained  a  perfectly  spherical  air-bubble  about 
-05  mm.  in  diameter.  This  continually  diminished  from  the  moment 
the  animal  came  to  be  examined.  Wi^iin  three  minutes  it  had  dis- 
appeared, and  he  did  not  succeed  in  observing  a  new  generation  of 
air. 

Since,  therefore,  the  presence  of  gas-bubbles  in  living  protoplasm 
has  been  confirmed  in  three  forms  of  Protozoa  lying  widely  apart 
from  each  other,  it  may  be  considered  probable  that  the  phenomenon 
18  still  further  extended ;  but  as  he  is  only  seldom  in  a  position  to  pay 
attention  to  the  subject,  Professor  Engelmann  asks  those  of  his  fellow 
explorers  in  the  same  field,  who  have  more  frequent  opportunities,  to 
investigate  the  matter.  Success  would  doubtless  be  best  attained  if 
the  animals  are  taken  from  the  sur&ce  of  the  water  and  examined  as 
quickly  as  possible. 

On  this  coDununication  Professor  G^za  Entz,  of  Hungary, 
writes:* — ^''Beferring  to  the  account  given  by  Professor  Engelmann 
of  the  interesting  phenomenon  of  gas-bubbles  in  the  protox)lasm  of 
Protozoa  swimming  cm  the  surface  of  water,  I  have  had  an  oppor- 
tunity of  observing  it,  not  only  in  ArceUa  and  Amaba,  in  which  (espe* 
cially  the  former)  it  occurs  with  great  frequency,  but  several  times  in 
Difflugia  proteiformis  also.  The  latter  had  always  only  one,  but  that 
a  very  large  gas-bubble,  occupying  almost  half  the  body ;  it  gradually 
diminished'  whilst  under  examination,  finally  disappearing  without 
leaving  any  trace:  the  Arcella  wadAmoEha,  on  the  other  hand,  often  had 
several  bubbles.  Once  I  observed  in  an  ArceUa  a  bubble  between  the 
shell  and  the  body  of  the  rhizopod,  which  forced  itseK  to  the  mouth  of 
the  shell  and  finally  out  from  beneath  it,  like  an  air-bubble  out  of 
a  submerged  tilted  bell.  It  should  be  observed  that  the  generation 
of  gas  in  the  protoplasm  of  Amceba  and  ArceUa  was  observed  thirty 
years  ago  by  Maximilian  Perty,  who  gave  the  same  explanation  of  the 
phenomenon  as  Engelmann." 

Sperm-formation  in  Spongilla. — The  presence  of  corpuscles  of  a 
zooepermatic  nature  in  SpongiUa  appeared,  says  Dr.  G.  Keller,f  from 
Lieberkfihn's  researches  in  1856  to  establish  as  an  assured  fact  the 
existence  of  a  sexual  differentiation  in  the  sponges.  Since  then,  how- 
ever, the  investigation  of  marine  sponges  has  so  seldom  succeeded  in 
showing  the  spermatic  elements,  that  recently  serious  doubts  have 
been  nosed  in  influential  quarters  as  to  the  sexual  differentiation — 

*  *  2«ook)gi0cher  Anzcigcr,'  voL  1.  p.  248.  t  Ibid.,  p.  314. 
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doubts  which  most  certainlj  now  be  considered  completelj  disposed 
of  after  the  proof  of  the  separation  of  the  sexes  in  HcUisarca  and  in 
AplysiUa  mdfureOy  where,  according  to  F.  E.  Scholze's  inrestigations, 
male  and  female  elements  occor.  Farther  obserrations  may  serve  to 
give  greater  weight  to  Schnlze's  statement. 

Dr.  Keller  endeayoored  last  year  to  examine  the  facts  in  question 
in  SpongUkt.  A  separation  of  the  sexes  seems  to  occur  in  this  fresh- 
water sponge  also— at  least,  he  found  all  through  the  summer  small 
specimens  which  contained  neither  eggs  nor  larysB,  but,  on  the  con- 
trary, were  closely  filled,  especially  in  the  spring,  with  sperm-follicles 
in  the  most  varied  stages  of  development.  The  mailer  specimens  were 
attached  to  the  cases  of  the  larvaB  of  Phryganea,  and  in  these  were  found 
almost  invariably  sperm-balls.  It  is  just  these  which  must  be  espe- 
cially adapted  for  fecundation. 

The  spermatic  elements  are  enclosed  in  a  special  receptacle,  and 
when  mature  move  about  in  it  with  great  activity. 

Each  follicle  is  surrounded  by  numerous  cells  (nutritive  migratory 
cells\  If  a  mature  follicle  bursts,  or  if  it  is  made  to  burst  by  pressure 
on  tne  covering  glass,  the  sperm-cells  disperse,  and  move  about  in 
large  numbers  (their  heads  disposed  towards  eadi  other)  for  hours  at 
a  time  with  great  briskness. 

In  the  younger  follicles  the  movement  is  waniking;  the  contents 
are  numerous  dosely-pressed  round  elements.  It  is  to  be  assumed 
in  the  case  of  SpongiUa^  therefore,  that  the  sperm-follicle  with  its 
contents  originates  from  a  single  cell  by  continual  division. 

These  are  recommended  as  a  desirable  object  for  demonstration  in 
a  course  of  zootomy,  as  the  movements  in  the  follicles  last  a  con- 
siderable time.  The  small  SpongiUa  found  attached  to  the  cases  of 
Phryganea  in  May  and  June  are  the  best  adapted  for  this  purpose. 

The  exact  Orientation  of  the  principal  Section  of  ITicols  in 
Polarizing  Apparatus. — It  is  sometimes  necessary  to  be  able  to  de- 
termine the  orientation  of  the  principal  section  of  the  poliurizers  and 
analyzers — Nicols,  double  refracting  prisms,  &o. 

It  may  be  done  simply  and  with  precision  by  illuminating  the 
apparatus,  in  order  to  adjust  it,  with  yellow  light,  and  interposing 
a  diaphragm  between  the  polarizer  and  analyzer,  one-half  of  it  being 
covered  with  a  half  undtUation  plate  of  thin  quartz  parallel  to  the 
axis. 

This  diaphragm  can  always  be  put  in  position.  Polarizing  appa- 
ratus generally  have  either  a  system  of  lenses  or  a  single  lens,  which 
can  then  be  used  to  view  the  diaphragm.  If  this  is  not  the  case,  a 
small  auxiliary  lens  can  be  used.  The  interior  margin  of  the  plate 
separates  the  two  half-disks,  and  produces  a  well-defined  line. 

Let  us  suppose  that  it  is  required  to  fix  a  Nicol  so  that  its  prin- 
cipal section  shall  make  a  given  angle  with  certain  reticular  threads, 
&o.  The  problem  is  reduced  to  placing  the  margin  of  the  plate  in  the 
desired  position,  and,  as  this  is  a  well-defined  line,  the  optical  and 
mechanical  means  are  not  wanting. 

The  Nicols  are  then  adjusted  with  respect  to  the  plate.  To  do 
this,  the  polarizer  is  placed  so  that  its  section  is  approximately  in  the 
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required  direction,  and  the  analyzer  is  turned  a  few  degrees  to  the 
ri^t  and  left.     Two  cases  then  present  themselves : — 

1.  If  this  section  is  htf  aceidefU  exactly  in  the  required  position,  the 
transition  from  partial  to  total  extinction  will  be  gradual,  and  no 
diffisrence  in  intensity  will  be  perceived  between  eitiier  of  the  two  half- 
disks  in  any  positi<m  of  the  analyzer. 

2.  If  the  section  of  the  polarizer  is  not  exactly  in  position,  if  it 
makes  even  an  excessively  small  angle  with  the  line  of  separation, 
variable  differences  will  be  found  between  the  two  half-disks. 

If  ihe  analyzer  is  stopped  in  a  position  near  to  total  extinction, 
one  half-disk  will  be  seen  to  be  darker  than  the  other ;  the  polarizer 
should  then  be  turned  gradually  till  equality  in  tint  is  established,  and 
that  will  be  the  position  sought.  This  should  be  tested  by  turning 
the  analyzer,  when  the  two  half-disks  ought  to  be  found  perfectly 
equal  in  intensity,  this  intensity  varying  with  the  rotation  of  Uie 
analyzer. 

The  position  of  the  polarizer  is  marked ;  then  to  determine  that  of 
the  section  of  the  analyzer  the  polarizer  is  gently  displaced  about  1^% 
which  destroys  the  equality  of  the  intensities;  this  is  afterwaids 
restored  by  the  analyzer.  The  principal  section  of  the  latter  will  be 
found  at  exactly  90°  from  this  laist  position. 

This  method^can  also  be  used  to  determine  the  principal  sections 
of  quarter  and  half  undulation  plates,  and  that  of  plates  parallel 
with  the  axis.  It  gives  much  greater  precision' than  the  ordinary 
methods. 

The  margin  of  the  half-plate,  which  separates  the  two  half-disks, 
is  perfectly  dear,  and  without  thickness ;  we  have  then  to  compare 
two  surfaces  of  different  intensities  which  are  HricUjf  tangent.  If  the 
adjustment  is  made  with  care,  the  slightest  difference  wUl  be  appro* 
ciable ;  and  this  detail  contributes  much  to  increase  the  precision  of 
the  method.^ 

Imnroyements  in  Object-glasses.— Mr.  Oundlach,  of  Rochester, 
New  York,  has  patented  a  method  of  constructing  object-glasses  for 
astronomical  telescopes  and  other  purposes,  by  which  both  aberrations 
are  corrected  to  a  higher  degree  than  has  hitherto  been  attained.  The 
common  double  objective,  consisting  of  a  negative  flint-glass  lens  and 
positive  crown-glaiss  lens,  is  deficient  by  reason  of  chromatic  over- 
correction at  the  outer  edge,  and  chromatic  under-correction  towards 
the  centre.  This  is  caused  by  the  flint-glass  lens,  as  usually  diaped, 
not  having  the  proper  form  to  remove  this  defect.  Nor  can  it  be 
perfectly  removed  by  any  alteration  in  shape,  except  at  the  expense  of 
increased  spherical  abcurration,  the  correction  of  both  ab^rations 
depending  on  the  same  factor  (the  flint-glass  lens),  and  on  opposite 
conditions  of  this  factor,  the  best  form  for  the  complete  correction  of 
the  one  producing  the  maximum  of  the  other  aberration. 

The  difficulty  is  obviated  by  constructing  an  object-glass,  in  which 

both  the  chromatic  and  the  spherical  aberrations  are  corrected  by 

special  means  independent  of  each  other,  leaving  the  flint-glass  lens 

to    perform  exclusively  its  legitimate  function  of  correcting  the 

*  H.  L.  Laurent,  in  '  Gomptea  Bendus,'  vol.  Ixxxyi.  p.  662. 
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ohromatio  aberration  without  reference  to  the  spherical  aberration,  and 
correcting  the  latter  by  one  or  more  negative  crown-glass  lenses  of  the 
proper  focal  relations  to  ihe  others.  The  accompanying  drawing 
represents  a  cross  section  of  the  object-glass.  A  is  the  doable 
concave  flint-glass  lens ;  B  and  C  crown-glass  lenses,  of  appropriate 
focal  proportions;  and  D  an  additional  ne- 
gative crown-glass  lens,  its  purpose  being 
the  completest  correction  possible  of  the 
spherical  aberration.  The  double  concave 
form  is  the  best  for  the  highest  possible 
correction  of  the  chromatic  aberration,  the 
ordinary  concavo-convex  form  having  been 
adopted  only  as  a  compromise  aiming  at  the  correction  of  both  aber- 
rations at  ike  same  time,  which  can  only  be  imperfectly  attained 
under  such  circimistances.  By  this  means  the  objective  can  be  made 
almost  absolutely  achromatic,  leaving  the  spheric^  aberration  to  be 
corrected  by  other  and  independent  means,  viz.  by  the  special  nega- 
tive crown-glass  lens,  D  (or,  if  preferred,  more  than  one),  concavo- 
convex  in  shape,  the  concave  surface  of  which  has  a  shorter  radius 
than  the  convex  surface  of  the  positive  crown-^lass  lens  next  to  it,  so 
that  between  the  two  a  space  remains  in  the  shape  of  a  meniscus. 

The  loss  of  illuminating  power  on  account  of  the  increased 
ntunber  of  surfaces  can  be  reduced  to  a  minimum  by  cementing  the 
adjoining  surfnces;  the  loss  being  further  reduced  in  comparison 
with  a  double  object-glass  by  having  the  outer  surfaces  consisting  of 
crown  glass,  the  loss  of  light  on  such  surfaces  being  less  than  on 
flint-glass  surfaces.  It  will,  moreover,  be  proponderatingly  com- 
pensated by  the  better  correction  of  the  aberrations  and  the  greater 
clearness  and  sharpness  of  definition  resulting  therefrom. 

British  Acari^OribatidflB. — Mr.  A.  D.  Michael  has  sent  a  paper 
to  the  Society  (which  cannot  be  published  yet  for  want  of  space) 
giving  the  resulto  of  his  researches  among  British  Acari  of  the  family 
OrihatidcBf  conducted  during  the  past  year  in  conjunction  with  Mr.  C. 
F.  George.  Forty-four  species  have  been  found,  of  which  only  three 
or  four  have  been  previously  recorded  as  British.  Of  these  forty-four 
species,  three  are  believed  to  be  entirely  new,  viz.  two  species  of  the 
genus  Tegeocranus  which  Mr.  Michael  proposes  to  call  respectively 
T.  lahyrirUhictM  and  T.  elongatus,  and  one  which  he  proposes  to  make 
the  type  of  a  new  genus  to  be  called  Scutoveriex^  the  species  being 
called  sculptus.  The  new  species  are  fully  described  and  figured. 
The  life-lustory  of  Tegeocranus  latuSy  Nothrus  theleproctus^  Ac,  of 
which  the  larvaB  and  nymphs  were  not  previously  known,  have  been 
traced,  and  are  described  and  figured. 

The  Structure  of  the  Nerves  in  the  Invertebrata. — The  histolo- 
gical characters  of  the  nerves,  whilst  determined  with  precision  for  the 
Yertebrata,  are  imperfectly  known  in  the  other  divisions  of  the  animal 
kingdom.  Their  exact  determination  is  nevertheless  important  from 
all  points  of  view,  for  the  examination  of  the  external  form  alone  ia 
insufficient  when  we  wish  to  know  if  such  or  such  part  among  inferior 
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uiiinala,  among  the  Badiata  particularly,  belongs  or  not  to  the  nerrons 
system.  Certain  authors,  moreover,  have  taken  tiieir  stand  on  tiie 
differences  which  the  nerve  elements  present  in  Invertebrata  and 
Yeriebrata  to  mark  farther  the  separation  which  exists  between  these 
two  divisions  of  animals. 

The  nerves  of  Decapod  and  other  Cmstacea,  in  spite  of  their  bulk, 
are  difficult  to  study,  by  reason  of  the  rapidity  with  which  these  elements 
alter  when  they  are  isolated  or  dead,  or  are  brought  into  contact  with 
any  reagent.  The  nerves  of  the  ganglionic  chain  and  the  peripheral 
nervee  present  identical  characters.  They  are  formed  by  bundles  of 
nerve-tubes  enveloped  in  a  sheath  of  very  thick  perineurine. 

Each  of  these  tubes  is  composed  of  a  sheath  of  a  homogeneous 
amorphous  substance,  the  contents  of  which  are  soft,  easily  changeable, 
sometimes  homogeneous,  sometimes  either  finely  granular,  or  striated 
longitudinally.  These  tubes  are  very  voluminous.  Their  diameter 
varies  from  *01mm.  to  *08mm.  and  *09mm.  Notwithstanding  that, 
all  the  cylinder  of  the  substance  or  soft  fibre  which  fills  the  amorphous 
sheath  of  the  nerve-tubes  of  the  Crustacea  corresponds  to  the  single 
eyUfider-cxU  of  the  nerve-tubes  of  the  Yertebrata,  an  idea  already 
propounded,  but  in  a  rather  doubtful  manner,  by  Leydig.  The 
myeline  is  wanting,  and  its  absence  leaves  the  essential  microscopical 
filaments  of  the  nerves  with  their  transparency  and  their  paleness, 
whence  the  difficulty  of  seeing  them  by  transmitted  light  as  with  the 
naked  eye.  Our  *  researches  show  that  there  is  identity  of  substance 
between  the  cellular  body  of  the  ganglionic  cells  and  the  contents  of 
the  nerve-tube  starting  from  tiie  ganglia.  Ist,  the  large  cells  of  the 
ganglia  which  attain  the  size  of  one-fifth  to  one-fourth  of  a  millimetre, 
have  prolongations  very  nearly  as  large  as  the  largest  peripheral  nerve- 
tubes  into  which  we  succeeded  in  following  them,  as  so  many  fibres 
filling  the  tube  or  homogeneous  sheath ;  2nd,  immediately  after  deadi 
saroodic  atoms  are  formed  in  the  cells  and  in  the  substance  of  the  nerve- 
fibres,  gradually  bringing  about  the  decomposition  of  both  into  granular 
masses  of  identical  appearance ;  8rd,  nitric  acid,  alum,  and  perchloride 
of  iron  produce  at  the  same  time  coagulation  of  the  body  of  the  cells 
and  the  contents  of  the  tubes.  Nitric  acid,  particulaorly,  gives  an 
absolutely  conclusive  reaction ;  it  retracts  the  substance  of  the 
nerve-fibres,  and  produces  a  very  distinct  and  regular  longitudinal 
striation ;  the  same  striation  is  seen  on  the  cells  and  their  immediate 
prolongations.! 

*  li.  Oadiat,  in  'Goroptee  Bendns,'  vol.  Ixxxvi.  p.  1420. 
t  ThiB  is  difficult  to  demonstrate  among  the  Yertebrata;  and  it  has  been 
sought  for  in  many  ways,  becaii:ie  it  is  important  to  physiology  to  know  if  each 

2 Under- axis  is  a  onndle  of  nervous  conductors.  In  the  Crustacea,  particularly  in 
e  Maia  squinado,  this  situation  is  very  evident.  On  the  ganglionic  chain  of 
krva  of  LibelMa  are  found  nerve-tubes  identical  with  those  of  the  Orustacea. 
But,  in  the  insects,  the  sheaths  <^  Schwann  are  very  fine  and  fragile,  and  under 
the  influence  of  the  least  pressure  or  of  a  liqdid  having  sufficient  osmotic  power, 
sU  the  tubes  enclosed  in  the  same  sheath  of  perineurine  break  and  leave  a  granular 
residue  scattered  over  with  nuclei.  This  granular  matter,  under  the  influence  of 
aliim  and  carmine,  takes  exactly  the  same  tint  and  the  same  appearance  as  the 
masses  which  surround  the  nucleus  of  the  nerve-cells.  In  the  Lieecb,  Dytiscus, 
and  Hydrophilus  we  have  obtained  analogous  results. 
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To  sum  up;  among  the  Cnustacea,  the  Insecta,  and  the  Annelida,  the 
Btraoture  of  the  nerves  differs  from  tibat  of  the  Vertebrata  by  the  com- 
plete absence  of  the  snbetance  endowed  with  great  refintctiye  power, 
called  mydine,  which  in  these  latter  is  interposed  between  the 
cylinder-axis  and  the  proper  wall  of  the  tube,  the  grey  fibres  of  the 
great  Sympathetic  excepted. 

In  the  Oasteropodons  and  Acephalous  Mollnscs  the  nerves  are 
inrther  simplified ;  the  sheath  proper,  or  sheath  of  Schwann,  is  wanting 
in  almost  all  the  nerves.  The  nerve-tubes  only,  represented  by  the 
cylindeT'Oxia^  form  bundles  which  it  is  difficult  to  dissociate. 

One  more  character  remains  yet  to  be  added  to  those  which  we 
have  referred  to.  The  nerve-cells  of  Crustacea  were  of  an  extreme 
fragility.  The  contents  of  their  tube  are  displaced  very  easily.  In 
the  snail  the  cell  takes  a  certain  consistency.  The  cylinder-axiB  of 
the  nerves  opposes  also  more  resistance  to  pressure  and  to  chemical 
agents. 

The  author  adds  in  a  further  foot-note : — In  the  Bryozoa  we 
have  observed  a  nerve  layer  situated  under  tiie  ectoderm.  This  layer 
was  composed  of  cells  very  distant  from  one  another,  and  united  by 
bundles  of  rectilinear  filaments  possessing  small  oval  nuclei  in  their 
thick  part,  resembling  those  which  are  formed  in  the  nerve-fibres 
during  development  in  all  animals.  From  this  sort  of  plexus  start 
very  &ie  threads  which  extend  along  the  tentacles,  others  go  to  the 
retractor  muscle.  The  characters  observed  in  the  nerve-tubes  of  all 
the  animals  which  we  have  passed  in  review  allow  us  to  conclude  that 
the  cells  with  the  filaments  which  depend  from  them,  and  which  we 
have  seen  in  the  Bryozoa,  are  truly  nerve  elements.  Here,  the 
nerves,  closely  allied  in  their  structure  to  those  of  the  Molluscs 
properly  so  called,  would  be  reduced  to  the  cylinder-axis. 

Development  of  Cephalodia  on  Lichens.— M.  Babikof  has  under- 
taken some  investigations  with  the  view  of  settling  the  origin  of  the 
peculiar  excrescences  found  on  the  surface  of  some  lichens,  known  as 
Cephahdia,  The  result  is  contained  in  a  paper*  presented  to  the 
Imperial  Academy  of  Sciences  of  St.  Petersburg. 

The  author  says  that  the  structure  of  the  cephalodia  is  known  in 
a  small  number  of  lichens  only,  and  that  there  are  but  few  exact 
notions  as  to  their  development-history.  Some  hypotheses,  very 
probably  correct,  have  been  suggested,  but  they  have  not  yet  been 
established  by  fsicts.  A  summary  is  given  of  the  views  of  Messrs. 
Nylander,  Th.  Fries,  Schwendener,  and  Bomet,  on  the  cephalodia  of 
Stereoeaidony  and  it  is  pointed  out  that  what  they  have  observed  has 
been  simply  different  degrees  of  development  of  the  alga  by  the  hypha, 
and  not  the  complete  progress  of  the  development  of  the  cephalodia. 

<<  It  is  therefore  only  m  consequence  of  simple  isolated  facts  that 
the  authors  have  supposed  that  the  cephalodia  are  abnormal  forma- 
tions produced  by  a  local  growth  of  the  lichen  under  the  influence  of 
algee  accidentally  fallen  upon  it  Their  hypothesis  has,  however,  been 
completely  confirmed  by  experiments  which  I  have  made  under  the 
guidance  of  Professor  A.  S.  Famintzin,  on  the  development  of  the 

•  *  Bull,  de  rAcad^mie  des  Sciences  de  St.  Petersburg/  vol.  xxiv.  p.  548. 
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oepbalodia  of  Peltigera  aphffioaay  which  I  have  followed  from  the  first 
OHnmenoement  of  the  inyasion  of  the  alga  by  the  hypha  up  to  the 
eomplete  development  of  the  eephalodia." 

After  a  reference  to  the  description  given  by  Acharius  of  the 
oephalodia  in  question,  the  anthor  thus  details  his  own  investiga- 
tions. 

In  Tertical  sections  of  a  cephalodium  of  PeUigera  aphihosa  com- 
pletely developed,  the  central  part  consisted  of  a  tissue  of  filaments 
loosely  interlaced  with  hypha,  between  which  were  masses  of  bluish 
gonidia,  arranged  without  any  apparent  order,  whilst  the  periphery 
was  formed  of  a  homogeneous  brown  cortical  layer,  much  thicker  on 
the  superior  side  tlum  on  the  inferior,  and  consisting  of  pseudo- 
parenchymatous  tissue.  From  the  inferior  surface  descend  a  row  of 
radical  hairs  (rhizines)  of  a  dark  brown,  of  which  the  membranes,  very 
much  thickened,  penetrate  to  the  soil  through  the  openings  of  the 
thallnB  of  PeUigera  and  interlace  themselves  with  the  similar  hairs  of 
the  latter.  The  body  itself  of  the  cephalodium  is  in  contact  with  the 
edges  of  the  opening  of  the  thallus,  like  a  cover,  and  without  any 
organic  r^tionship  with  it.  If  the  general  form  of  the  cephalodium 
were  examined,  witiiout  knowing  the  history  of  its  development,  we 
should  suppose  that  it  must  be  a  homeomerous  lichen  growing  para- 
ntically  on  the  PeUigera  and  bearing  a  resemblance  to  Pannaria 
triptophyUoy  for  example.  The  gonidia  of  the  oephalodia  are  blue,  and 
consequently  belong  to  the  phycochromaceous  algaa ;  whilst  those  of 
the  lichen  itself  are  of  a  light  green  and  belong  to  the  chlorophy- 
laceous.  They  are  also  distinguished  from  one  another  by  their  size ; 
the  former  attain  *010  mm.,  the  latter  only  *006  mm.  Both  are 
oblong,  often  triangular  or  square,  but  rarely  round.  In  examiniog 
the  form  of  the  gonidia  of  the  oephalodia  it  is  impossible  to  decide  to 
what  alg»  they  belong. 

To  solve  this  question,  the  author  took  advantage  of  the  method 
of  culture  employed  by  MM.  Famintzin  and  Barimetsky,  in  their 
researches  on  the  gonidia  of  OJlema  pulposum  and  PeUigera  canina, 
and  sowed  in  soil  previously  boiled  some  sections  of  oephalodia 
(examined  under  the  microscope  to  assure  the  absence  of  any  foreign 
organism),  and  then  placed  under  a  bell-glass  in  a  damp  atmosphere. 
At  the  end  of  two  weeks  and  a  half,  when  the  hyphte  were  entirely 
destroyed,  there  could  be  remarked  on  the  surface  of  the  sections  a 
great  number  of  small  gelatinous  balls,  each  containing  three  or  four 
bluish  cells.  After  another  week  the  little  balls  acquired  more  con- 
siderable dimensions,  and  the  number  of  bluish  cells  increased ;  at  the 
same  time  these  latter  were  found  arranged  in  small  doubled  up  chains, 
of  which  some  already  contained  heterocysts  characteristic  of  Nostoe, 
Five  weeks  after  the  sowing  colonies  of  perfectly  formed  Nostoc  were 
found,  which  consisted  of  numerous  little  cluuns,  with  completely 
developed  heterocysts ;  the  little  chains  were  imbedded  in  a  mucilage 
bounded  by  very  distinct  outlines.  The  cultivation  of  the  gonicUa 
proved  therefore  that  thoy  originated  from  the  Nosioc,  entirely  dbanged 
in  form  under  the  influence  of  the  invasion  of  the  hypha. 

Being  desirous  of  knowing  in  what  manner  perfectly  free  Nostoc 
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had  degenerated  into  gonidia  and  had  given  rise  to  the  formation  of  the 
cephalodia,  the  author  examined  the  history  of  the  development  of  the 
latter  with  the  following  results  : — 

On  the  surface  of  the  thallus  of  Pdtigera  aphthoaa  are  found 
yerrucose  cephalodia,  which,  as  they  approach  the  edge  of  the  lichen, 
become  smaller  and  at  last  appear  to  the  naked  eye  like  a  grain  of 
dust.  The  smallest  are  the  youngest.  Amongst  these  excrescences  is 
often  found  a  bluish  coating,  which  consists  exclusively  of  Nostoc  in 
different  degrees  of  development;  they  are  rarely  found  mixed  with  other 
algsB.  By  making  transverse  sections  of  the  youngest  portions  of  a 
perfectly  fresh  lichen,  it  may  be  seen  under  a  high  magnifying  power 
that  its  surface  is  covered  with  a  great  number  of  hairs,  formed  of  one, 
two,  or  three  cells ;  among  these  hairs  are  often  found  whole  colonies 
of  Nostoc,  some  of  which  are  entirely  free,  simply  in  contact  with  the 
surface  of  the  hairs,  and  easily  separating  from  them  under  the 
pressure  of  the  covering  glass ;  others,  on  the  contrary,  are  so  closely 
attached  to  the  hairs,  that  it  is  only  by  very  strong  pressure  that  they 
can  be  detached,  and  then  only  by  removing  the  hair  at  the  same  time. 
The  hairs  connected  in  this  manner  with  the  colonies,  undergo  a 
division  into  numerous  cells,  and  put  out  little  branches  which  pene- 
trate into  the  interior  of  the  mucilage  and  wind  about  among  the 
filaments  of  the  isolated  Nostoc  This  is  the  beginning  of  the  forma- 
tion of  the  cephalodia.  In  the  same  sections,  or  in  others  made  on 
older  portions  of  the  lichen,  colonies  of  Nostoc  are  met  with  where  the 
interlacing  by  the  hypha  begins.  We  see  distinctly  that  some  of  the 
branches  insinuate  themselves  into  the  interior  of  the  mucilage,  whilst 
others  only  touch  the  8urfiEU)e  and  give  rise  to  the  cortical  layer  by 
forming  numerous  lateral  branches  which  adhere  to  one  another.  At 
this  period  the  cortical  layer  does  not  cover  the  whole  surface  of  the 
colony ;  the  mucilaginous  substance,  which  has  become  darker,  is  seen 
projecting  here  and  there,  and  in  the  interior  the  cells  of  Nostoc 
spread  themselves,  no  longer  arranged  in  the  form  of  isolated  filaments, 
but  united  into  a  compact  mass.  If  this  preparation  is  broken  up, 
there  will  be  seen,  amongst  the  cells  of  Nostoc,  filaments  of  hypha 
which  start  from  the  cells  of  the  cortical  layer.  In  sections  made  on 
an  older  portion  of  the  lichen,  colonies  of  Nostoc  are  found  entirely 
interlaced  by  hypha,  where  the  cortex  is  formed  of  a  continuous  layer 
of  cells,  arising  from  the  ramification  and  their  reciprocal  adherence. 
At  the  first  gltmce  such  formations  might  be  taken  for  the  fructifica- 
tions of  Pyrenomycetes,  if  the  history  of  their  development,  as  well  as 
their  anatomical  structure,  were  not  already  known. 

In  proportion  as  the  invasion  of  the  Nostoc  by  the  h3rpha  becomes 
complete,  the  cells  of  the  cortical  layer  of  the  lichen  and  the  hyphsB 
of  the  gonidial  layer  rise  considerably  in  their  growth,  and  gradually 
form  with  the  oephalodium  a  continuous  tissue.  The  gonidia  of  the 
lichen,  which  are  found  below  the  cephalodium,  perish  and  disappear 
gradually,  being  absorbed  by  the  surrounding  tissue ;  moreover  they 
are  no  longer  arranged  in  a  continuous  layer,  but  an  intermittent  one. 
In  its  more  advanced  stage,  the  cephalodium  increases  considerably  in 
a  direction  parallel  to  the  surface  of  the  lichen  and  takes  a  lenticular 
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form.  It  is  in  this  stage  thut  it  is  described  and  figiuecl  by  Acba- 
rins  (t.  X.  t  8).  When  the  cephalodinm  so  increases,  the  tissue 
of  the  lichen  under  it  no  longer  appears  in  the  form  of  psendoparen- 
diymatoos  cortex,  and  no  longer  encloses  gonidia,  bnt  consists  only  of 
hyph»  very  mnch  interlaced,  and  it  is  only  on  the  parts  placed  near 
the  borders  of  the  oephalodiam,  that  there  can  still  be  observed  a 
progreesiye  transition  of  the  ronnd  cells  of  the  cortex  into  the  com- 
pletely dereloped  filaments  of  the  hypha,  which  degenerate  progres- 
siyely  into  radical  hairs  (rhizines)  of  a  dark  brown  colour.  As  soon 
as  the  final  transformation  of  the  tissae  of  the  bark  of  the  lichen  into 
filaments  of  hypha  is  accomplished,  all  connection  between  the  cepha- 
lodinm  and  the  thallns  of  the  lichen  disappears.  At  tiie  point  where 
the  separation  of  the  cephalodiam  has  taken  place,  the  cells  of  the 
cortical  layer  of  the  lichen  assmne  a  brown  hue ;  below  them  extends 
a  layer  of  gonidia  which,  whilst  it  touches  some  of  the  radical  hairs 
of  the  cephalodimn,  has  no  longer  any  connection  with  them.  Under 
Uie  layer  of  the  gonidia  of  the  thidlos  is  arranged  the  medollary 
layer,  whose  filaments  are  clearly  distinguished  from  the  radical  hairs 
by  Uieir  more  transparent  colour,  as  w^  as  by  the  thickness  of  their 
membrane.  The  cells  of  the  hypha  of  the  cephalodium,  disposed 
under  its  gonidia,  haying  degenerated  into  radical  hairs,  are  trans- 
formed into  pseudoparenchymatous  cortex  which  coyers  its  inferior 
fiM)e.  As  soon  as  the  cephalodium  becomes  entirely  independent  of 
the  lichen,  it  grows  more  and  more  horizontally,  and  finally  receiyes 
the  oblong,  or  orbicular  and  flattened  form. 

We  may  conclude  that  the  cephalodia  owe  their  origin  to  the 
parasitic  nature  of  NostoCy  which  is  always  found  in  damp  places, 
where  the  lichen  is  usually  met  with.  Not  that  the  Nostoc  alone 
takes  part  in  the  formation ;  other  algaa  also  share  in  it  perhaps,  as 
Sehwendener  and  Bomet  haye  shown  in  Stereocaulon,  It  is  possible, 
that  if  Peltigera  aphthosa  were  gathered  in  some  other  locality,  other 
alg»  than  Nostoc  might  perhaps  also  be  found.  A  coloured  plate  of 
nine  figures  accompanies  the  paper. 

Kr.  Sorby'i  Hew  Micro-spectroscope. — This  instrument,  which 
was  briefly  noticed  in  its  original  form  at  page  148  of  yoL  i.,  has 
since  been  modified  and  improved,  and  was  exhibited  at  the  meeting 
of  the  Society,  on  8th  January. 

The  principal  advantages  of  the  instrument  are  the  small  size 
(half  the  ordinary  size)  combined  with  great  dispersive  power  and 
excellent  definition,  with  large  field  of  view  over  the  whole  spectrum. 

To  obtain  this,  a  change  in  the  ordinary  mode  of  construction  has 
been  adopted,  the  achromatic  object-glass  focussing  the  slit  being 
placed,  not  below  the  prism  as  usual,  but  above  it,  close  to  the  eye. 
A  much  longer  focus  can  therefore  be  obtained  for  the  object-glass, 
and  consequently  better  definition.  To  collect  the  light  coming 
from  the  slit,  a  cylindrical  lens  is  fitted  behind  the  prism  and  gives  an 
even,  bright  light  far  into  the  extreme  ends  of  the  spectrum,  so  that 
no  shifting  of  slit  or  micrometer  arrangement  is  required.  Without 
any  troubfe  of  re-adjustment  the  object-glass  also  focusses  a  micro- 
meter scale  which  extends  over  the  whole  spectrum,  and  consequently 
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wave-lengths  can  be  read  off  with  ease  in  every  part.  The  compari- 
son prism  is  placed  at  right  angles  to  the  line  of  the  slit,  and  enables 
both  spectra  to  be  focnssed  sharply  at  one  and  the  same  time. 

Mr.  Hilger,  by  whom  it  is  made,  calls  it  "  the  Miniature  Micro- 
spectroscope." 

The  Strnctnre  of  Blood-vessels. — Eanvier*  has  described  pecuL'ar 
spindle-shaped  extensions  in  the  blood-vessels  of  the  red  muscles  of 
rabbits — a  kind  of  small  aneurism.  They  are  found  in  the  capillaries, 
especially  where  they  merge  into  each  other,  and  in  small  veins. 
These  extensions,  according  to  Ranvier,  are  the  reservoirs  for  blood, 
from  which  the  muscles  at  the  moment  of  contraction  draw  oxygen. 

These  extensions  of  the  blood-vessels  are  not  only  found  in  red 
muscle,  but  also  in  other  contractile  tissues.  Professor  P.  Peremeschko 
says  f  that  he  has  found  them  finely  developed  in  the  Lig.  nuchsB  of 
dogs  and  cats.  They  are  situated  chiefly  in  the  capillaries,  but  also 
in  small  arteries  and  veins.  Their  number  is  much  more  considerable 
here  than  in  muscle ;  they  are  often  placed  in  one  and  the  same 
vessel  in  rows  alongside  of  each  other,  so  that  the  injected  vessel 
assumes  the  form  of  a  string  of  pearls.  Their  shape  is  sometimes 
spindle-like,  sometimes  oval,  sometimes  quite  round.  In  young 
animals  their  length  and  thickness  and  number  are  less  than  in  fall- 
grown  animals.  In  embryos  during  the  first  half  of  gestation  they 
are  entirely  wanting,  and  appear  only  at  the  end  of  that  period  in  the 
form  of  scarcely  recognizable  thickening  of  the  vessels. 

Borings  of  a  Sponge  in  Harble. — Some  fragments  of  white 
Italian  marble  were  recently  presented  to  the  Peabody  Museum  of 
Yale  College,  U.S.  The  marble  was  part  of  a  cargo  wrecked  off  Long 
Island  in  1871,  and  taken  up  in  1878.  The  exposed  portions  of  the 
slabs  were  thoroughly  penetrated  to  the  depth  of  one  to  two  inches 
by  the  crooked  and  irregular  borings  or  galleries  of  the  sponge  CUona 
mlphureay  Yerrill,  so  as  to  reduce  it  to  a  complete  honeycomb,  readily 
crumbling  in  the  fingers.  Beyond  the  borings  the  marble  was  per- 
fectly sound  and  unaltered.  The  rapid  destruction  of  the  shells  of 
oysters,  (fee,  by  the  boring  of  this  sponge  has,  Mr.  Yerrill  says,  J  been 
long  familiar  to  him,  but  of  its  effects  upon  marble  or  limestone  he 
has  not  before  seen  examples ;  for  calcareous  rocks  do  not  occur 
along  the  portion  of  the  American  coast  which  it  inhabits.  Its  ability 
to  rapidly  destroy  such  rocks  might  have  a  practical  bearing  in  case 
of  submarine  structures  of  limestone  or  other  similar  materials. 

Alcoholic  Fermentation. — M.  Pasteur  has  carried  out  his  inten- 
tion of  making  a  critical  examination  of  the  MSS.  of  the  late  Claude 
Bemard,§  which  M.  Berthelot  stated  contained  a  refutation  of  M. 
Pasteur's  theories.  The  result  of  this  examination  is  published  in 
No.  22  of  the  last  volume  of  the '  Comptes  Rendus,'  ||  where  it  occupies 

•  •  Arch,  de  Physiol./  1874,  t.  1. 

t  *  Zoologischer  Anzeiger,*  vol.  i.  p.  200. 

X  *  Am.  Jour,  of  Sci.  and  Arts,'  vol.  xvi.  p.  406. 

§  Seevol.  i.p.  271. 

II  *  ComptcB  Kfindus,*  vol.  Ixxxvii.  p.  813. 
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six  pages.  M.  Pasteur  describes  the  MSS.  as  "  one  of  the  most  curious 
revelations  possible  of  ike  influence  of  a  defective  system  on  a  person 
extremely  exact  and  given  te  rigorous  experimentation.  It  is  a  sterile 
attempt  to  substitute  for  well-established  facts  the  deductions  of  an 
ephemeral  system.  The  glory  of  our  illustrious  confrere  cannot  be 
diminished  by  it.  The  errors  of  those  who  have  accomplished  a 
valiant  career  have  only  the  philosophic  interest  which  belongs  to 
the  recognition  of  our  human  weakness.  Men  are  great  only  by  the 
services  which  they  have  rendered,  a  maxim  which  I  am  happy  to 
borrow  from  Bemfurd's  last  words." 

Dry  Preparations  of  Diatoms,  Ac. — Although  there  are  many 
processes  for  making  balsam  preparations  of  very  thin  objects  which 
are  required  to  be  placed  in  the  most  favourable  position  lor  observa- 
tion, or  in  a  particular  order,  yet  few  are  able  to  accomplish  this 
readily  in  the  case  of  dry  preparations  except  M.  Moller,  whose  process 
is  a  secret. 

The  following  is  said  by  M.  G.  Marmod  in  the  'Journal  de 
Micrograpbie '  *  to  be  a  very  simple  method.  Heat  a  small  quantity 
of  oil  of  (doves,  and  expose  a  slide  to  the  vapour  until  there  is  deposited 
on  the  slide  a  series  of  very  small  drops.  These  drops  take  an  hour 
or  two  to  evaporate  completely,  and  there  is  therefore  plenty  of  time 
to  arrange  the  diatoms  or  other  objects,  which  will  remain  after  the 
evaporation  solidly  fixed  and  without  deposit. 

The  Organs  of  Attachment  of  Stentors. — From  an  examination 
of  SUntar  cteruleuSy  Professor  A,  Qruber  has  succeeded  f  in  finding 
out  how  these  animals  effect  an  attachment  to  foreign  objects.  He 
agrees  with  Stein  }  that  a  suctorial  disk  is  never  found,  although 
sometimee  a  slight  disk-shaped  depression  is  seen  at  the  posterior 
extremity  of  the  body,  but  disagrees  with  Stein's  further  statement, 
that  the  attachment  is  effected  by  means  of  '*  very  fine  pseudopodia- 
like  processes"  of  the  sarcode,  which  radiate  thickly  from  the 
posterior  pole  of  the  body  and  appear  like  a  skein  of  elongated  bristle- 
shaped  cilia.  No  structure  of  that  kind  was  found  in  S.  ccsruleus, 
though  vibratile  cilia  were  seen  which  were  longer  than  the  rest,  and 
which  doubtless  gave  rise  to  Stein's  description. 

In  all  Stentors  there  are  to  be  found  immediately  after  they  have 
detached  themselves,  variously  shaped  small  appendages  at  the 
posterior  extremity  of  the  body,  which  on  clof^er  examination  prove  to 
be  amoeboid  processes  of  the  sarcode.  When  the  animal  has  no 
oj^mrtunity  of  attaching  itself  these  processes  disappear,  for  the  most 
part  somewhat  rapidly,  after  repeatedly  changing  their  form,  and  the 
end  of  the  pedicle  appears  uniformly  ronnded.  On  the  other  hand^ 
in  the  case  of  an  animal  which  has  found  an  object  to  which  it  can 
attach  itself,  it  is  seen  that  the  processes,  mostly  fingernshaped  or 
drawn  out  into  fine  pseudopodin,  are  clasped  round  the  object. 

If  the  view  of  Stein  were  correct,  that  the  muscle-stripes  of  the 

•  '  Journal  de  Micrographie,'  voL  ii.  p.  506. 

t  *  Zoologiacher  Anzeiger,'  vol.  i  p.  390. 

X  *  Der  Organismns  der  Infos ,'  II.  Abth.  p.  224. 
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Stentor  are  oontinned  to  the  posterior  pole  of  the  body,  it  would  be 
difficalt  to  conceiye  how  these  fluid  amoeboid  processes  ooold  be 
formed  from  the  cortical  layer  to  which  the  muscles  belong.  Gruber 
saw,  howeyer,  that  the  muscle-stripes  do  not  conyerge  to  the  pole,  but 
that  a  small  space,  which  forms  tiie  posterior  extremity  of  the  body 
(probably  the  disk-shaped  cayity  of  Stein)  remains  free  from  them. 

Here  the  structureless  sarcode  appears  therefore  in  its  natural 
state,  as  can  be  seen  when  the  part  is  yiewed  from  aboye.  Though 
this  in  different  states  of  contraction  may  change  yery  much  in  size 
or  eyen  almost  disappear,  yet  it  always  is  there  and  can  send  out 
pseudopodia  at  any  moment.  In  this  way  an  explanation  is  found  as 
to  how  those  amoeboid  processes  originate,  which  render  it  possible 
for  the  Stentor  to  attach  and  again  detach  itself  at  wilL 

A  new  Method  of  preparing  a  Dissected  Model  of  an  Insect's 
Brain  from  Microscopic  Sections. — At  the  meeting  of  the  Quekett 
Microscopical  Club  of  the  24th  January,  Mr.  E.  T.  Newton  described 
a  yery  ingenious  method  which  he  had  deyised.  The  brain 
modelled  was  that  of  the  common  cockroach  {Blatta  orientalui),  and 
the  method  was  as  follows : — The  brain  properly  hardened  was  cut  up 
into  a  consecutiye  series  of  slices,  each  being  mounted  and  numbered. 
An  enlarged  drawing  of  each  section  was  men  made  with  a  camera 
lucida,  and  these  drawings  transferred  to  pieces  of  wood  of  a  thickness 
proportionate  to  the  thickness  of  the  sections,  and  then  cut  out  with  a 
saw.  By  piling  together  in  their  relatiye  positions  this  series  of  slioes 
of  wood  and  trimming  off  the  angles,  a  model  of  the  external  form  of 
the  brain  was  produced  which  can  be  taken  to  pieces  so  as  to  show  the 
drawings  of  the  sections  upon  their  faces.  The  series  of  slices  which 
make  up  the  right  half  of  the  brain  were  then  taken  and  the  more 
important  structures  in  each  cut  out  like  a  child's  dissected  map  puzzle. 
The  corresponding  structures  were  taken  from  each  slioe  and  fixed 
together  in  their  relatiye  positions,  in  such  a  manner  that  the  whole 
may  be  fitted  together,  and  when  desired  the  more  important  parts 
may  be,  as  it  were,  dissected  out.  The  President  (Profe^or  Huxley) 
highly  commended  the  ingenuity  of  the  method  and  the  manner  in 
which  it  had  been  giyen  effect  to  in  the  model — an  expression  of 
approyal  which  was  fully  endorsed  by  the  meeting. 

The  Belations  of  Bhabdopleura. — This  singular  Polyzoal  genus 
was  the  subject  of  a  communication  by  Professor  Allman,  Pros.  L.  S.,  at 
the  meeting  of  the  Linnean  Society  of  the  19th  December.  He  maia- 
tains  that  fiie  endocyst,  hitherto  supposed  absent,  is  really  represented 
by  the  contractile  cord  which  seems  to  take  the  place  of  the  funi- 
culus in  the  fresh-water  Polyzoa.  In  Bhabdopleura  the  endocyst  has 
receded  from  the  ectocyst,  and  its  wall  approximation  and  nearly  com- 
plete obliteration  of  carity  has  become  changed  into  the  contractile 
cord.  Anteriorly  it  spreads  oyer  the  alimentary  canal  of  the  polypide, 
to  which  it  becomes  closely  adherent,  and  here  represents  the  tenta- 
cular sheath.  Posteriorly  the  endocyst  undergoes  greater  modification, 
the  contractile  cord  becomes  chitinized,  and  conyerted  into  the  firm 
rod  which  runs  through  the  stem  and  branches  oyer  all  the  older  parts 
of  the  colony,  and  which  still  presents  in  its  narrow  lumen  a  trace  of 
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the  origiiial  cayity  of  ihe  endocjst.  The  yery  remarkable  shield-like 
appendfl^  which  is  attached  to  Hie  lophophore  Q.  O.  Sars  regards  as 
epistome.  Professor  AUman  traces  its  development  as  a  primary  bud 
from  the  modified  endocyst,  and  it  again  budding  the  latter  finally 
becomee  the  definitive  polypi  de,  while  the  primary  bud  remains  as  but 
a  sabordinate  appendage.  We  have  thus  in  Bhabdopleura  an  altera- 
tion of  heteromorphic  zooids. 

Ponnation  of  Ovisacs  in  Copepoda. — In  a  recent  vrork  (on  two 
freeh-water  Galanidce)  Dr.  Grubco*,  of  Freiburg,  in  Baden,  expressed  the 
eonjectoro  that  in  some  Copepoda  the  secretion  for  the  formation  of 
the  peculiar  (so-called)  ovisacs  consisted  in  part  of  the  emptied  contents 
of  the  adherent  spermatophore.  He  now  finds  *  that  this  is  not  so,  as 
he  intends  to  show  in  a  subsequent  publication  on  the  structure  of 
the  sexual  organs  and  the  reproduction  of  Copepoda.  The  secretion 
OTiginates,  as  is  seen  ia' DiaptomuSy  in  the  oviduct  itself,  and  is  forced 
out  by  the  eggs  on  their  exit  through  the  sexual  opening,  and,  being 
hard^ied  in  the  water,  forms  the  sac.  He  has  also  demonstrated  the 
existence  of  a  secretion  in  Cyclops  filling  the  oviduct  up  to  the  vulva, 
whieh  certainly  has  the  same  object 

The  Conidia  of  Polsrporns  sulfnreus,  and  their  Development— 
M.  de  Seynest  has  discovered  in  Pclyporus  8idfureu8y  Bull,  the  pre- 
sence of  secondary  organs  of  reproduction. 

A  specimen  of  this  fungus,  gathered  in  the  forest  of  Fontainebleau, 
presented  in  the  superior  part  of  the  receptacle,  which  usually 
becomes  white,  a  light  drab  tint  and  a  very  evident  pulverulent  state. 
Examined  under  the  microscope,  the  coloured  tissue  disaggregated 
into  a  considerable  number  of  small,  rounded,  free  bodies,  composed  of 
an  envelope,  thick,  smooth,  and  refractive,  and  with  contents  consist- 
ing almost  wholly  of  an  oily  homogeneous  nucleus,  separated  from  the 
wall  by  a  thin  layer  of  hyaline  liquid.  They  are  spherical,  with  a 
tendency  to  become  cruciform  or  oblong,  and  measure  from  *  005  mm. 
by  -006  mm.  to  *016  mm.  by  *019  mm.  A  certain  number  of  them 
are  borne  by  the  elongated  cells,  whose  structure  is  the  same  as  those 
of  the  ceUs  which  form  the  pseudoparenchyma  of  the  receptacle. 
These  cells  are  cylindrical  and  have  a  thick  refractive  wall,  sometimes 
quite  obliterating  their  internal  cavity.  The  ramifications  branch  off 
OBiiaDy  at  right  angles,  and  they  present  sudden  inflexions ;  these 
charadkers  are  so  dear  that  they  cannot  be  confounded  with  any 
myeelimn.  We  cannot  then  conclude  that  we  have  to  do  here  with  a 
parasitic  vegetation  originating  from  the  exterior.  The  situation  of 
these  little  bodies  at  the  antipodes  of  the  sporiferous  tubes  on  the  in- 
terior of  the  receptacle,  gives  rise  to  a  legitmiate  comparison  with  the 
conidia  of  the  receptacle  of  Fisttdina  hepaiica.  Thus  we  find  extended 
to  the  genus  Polyporus  an  anatomical  and  physiological  arrangement 
which  mi^t  seem  to  be  confined  to  a  genus  of  mixed  characters, 
and  exceptional  in  many  respects. 

The  existence  of  endocarpous  conidia  in  P.  sulfureua  reveals  an 
miexpected  affinity  between  tiie  Polyporei  and  the  Lycoperdoidesd. 

*  '  Zoologischer  Anzeiger/  vol.  i.  p.  247. 
t  '  Comptea  Rendua,'  vol.  Ixxxvi  p.  805., 
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Here  we  have,  in  reality,  a  Polypoms  of  which  the  receptacle  is  angio- 
carpous,  like  that  of  tli  Gasteromycetes  in  the  superior  and  conidian 
part,  and  which  is  gymnocarpons  in  the  inferior  and  hy menial  part 
This  receptacle  becomes  dry  and  brittle ;  the  whole  of  the  conidia 
in  it  have  at  matarity  the  appearance  of  a  pulverulent  gleba  much  more 
marked  than  in  Fistnlina.  These  elongated  cellules  scattered  across 
this  sort  of  gleba,  produce  the  illusion  of  a  capillitiura. 

The  formation  of  the  conidia  is  successive ;  it  takes  place  at  the 
extremity  of  the  cellular  ramifications  ;  when  a  conidium  has  anived 
at  maturity  and  is  detached,  a  second  is  formed  below,  and  detached 
in  its  turn.  This  is  the  process  of  development  which  authors  have 
called  '*  acrosporous '' ;  but  here,  as  in  the  greater  number  of  similar 
cases,  there  is  only  an  illusory  appearance.  Even  on  a  dry  specimen 
it  is  easy  to  recognize  the  resJ.  genesis  of  the  conidia  by  unequivocal 
signs,  and  by  the  aid  of  appropriate  reagents.  In  the  greater  number 
the  envelope  is  homogeneous  and  single;  we  find  some,  however, 
especially  among  the  largest  ones,  which  have  empty  spaces  in  the 
thickness  of  the  wall  itself ;  these  spaces  describe  a  curve,  concentric 
with  the  double  outline  of  the  wall,  and  are  situated  at  the  two  ex- 
tremities of  the  longer  diameter.  They  are  sometimes  united  by  a  dark 
line  which  traces  thus  the  separation  of  two  distinct  envelopes.  We 
can  see  that  the  outlines  of  the  external  envelope  are  continuous  with 
those  of  the  parent  cell.  When  the  conidium  is  still  adhering  to  it, 
the  relatively  great  thickness  of  the  different  walls  renders  this 
observation  easy  and  its  interpretation  very  clear.  A  tinnsversal 
septum  is  most  often  formed  below  the  point  at  which  the  conidium 
developes  itself,  so  as  to  form  a  chamber — a  sporangium,  it  may  be 
called — in  which  the  conidium  is  organized.  The  wall  of  the  latter 
adheres  early  to  that  of  the  parent  cell,  of  which  sometimes  it  does 
not  reach  the  summit ;  at  other  times  the  adherence  is  interrupted, 
and  even  the  space  comprised  between  the  inferior  part  of  the 
conidium  and  the  septum  of  the  parent  cell  is  filled  with  cellulose. 
The  parent  cell,  impoverished  and  attenuated  below  the  septum, 
breaks  at  this  point,  and  the  conidium  carries  with  it  the  little 
cellulose  appendage  which  served  it  as  support.  Sulphuric  acid  and 
the  prolonged  action  of  glycerine  disassociate  the  conidium  from  the 
parent  cell  and  make  it  appear  free  from  all  adherence  in  the  cellular 
chamber  in  which  it  has  had  its  origin ;  the  preliminary  phases  of  the 
germination  produce  the  same  result. 

We  have  seen  above  that  during  the  development  of  the  conidium 
the  wall  of  the  parent  cell  becomes  thinned  for  the  benefit  of  the 
conidium ;  the  same  phenomenon  is  produced  in  the  successive  de- 
velopment of  the  cells  of  the  receptacle  ;  these  facts  led  the  author  to 
examine  the  influence  which  is  exercised  on  the  properties  of  the 
fungoid  cellulose  by  the  displacements  which  it  undergoes  in  the 
species  which  take  up  from  the  thick  walls  of  their  cells  the  materials 
for  their  nutrition  and  growth.  The  instability,  the  diminution  of 
cohesion,  doubtless  imposed  on  the  fungine  by  these  displacements, 
seem  to  account  for  its  property  of  turning  blue  on  the  contact  of 
an  iodine  reagent,  without  becoming  soluble  in  Schweitzer's  liquid. 
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It  might  be  said  to  pass  tbrough  conclitions  more  nearly  allied  to 
starch  or  to  deztnne  than  to  pure  cellulose.  Observations  made  on 
P.  gulfureus  and  on  several  receptacles  of  Polypori,  on  Ptychogaster 
albusy  &c.,  have  shown  the  frequency  of  the  blue  or  red  reaction  of 
iodine  witii  fungine,  contrary  to  what  has  been  admitted  hitherto. 
The  cause  of  this  apparent  contradiction  doubtless  consists  in  the 
physiological  phenomena  here  alluded  to.  It  is  worthy  of  remark 
that  the  organs  on  which  was  first  observed,  as  a  sort  of  anomaly, 
the  blue  reaction  of  iodine,  belonged  to  the  reproductive  system,  that 
is  to  say,  to  the  cellular  elements  of  most  recent  formation. 

Polarizer  for  the  Microscope. — At  the  meeting  of  the  Physical 
Society  on  9th  November,  Professor  W.  G.  Adams,  the  president, 
explained  a  simple  appliance  made  by  Mr.  S.  0.  Tisley  for  exhibiting 
the  coloured  bands  due  to  interference  with  thick  plates.  The  bands 
due  to  regular  reflection  and  refraction  were  produced  by  two  thick 
plates  nearly  parallel  to  each  other  and  fixed  in  a  brass  box  with 
rectangular  apertures  on  its  flat  faces  so  that  the  light  fell  on  the 
first  plate  at  an  angle  of  60%  the  whole  apparatus  being  of  a  con- 
venient size  for  the  waistcoat  pocket.  The  elliptical  interference 
bands,  due  to  the  scattering  or  diflusion  of  light  at  a  point  on  the 
front  surface  of  one  of  the  plates,  were  shown  by  means  of  a  precisely 
analogous  arrangement,  except  that  the  inclination  of  the  plates  to 
each  other  was  somewhat  greater ;  in  this  case  the  interference  bands, 
formed  by  regular  reflection  and  refraction,  fall  in  another  direction, 
80  that  they  are  not  received  by  the  eye ;  the  diflusion  interference 
fringes  obtained  were  clearly  visible  when  -thrown  on  the  screen. 
They  are  formed  by  rays  once  diffused  from  points  on  the  first  surface 
and  afterwards  regularly  reflected  and  refhusted  from  the  front  and 
back  &ces  of  the  two  plates  in  succession.  Professor  Adams  pointed 
out  that  this  instrument  would  form  a  convenient  means  of  obtaining 
polarized  light  in  cases  where  the  length  of  a  Nicol's  prism  is  ob- 
jectionable, for  instance,  under  the  stage  of  a  Microscope ;  the  light 
will  be  completely  polarized  if  the  plates  be  placed  to  receive  the 
light  at  the  polarizing  angle,  and  the  field  will  be  much  brighter  than 
when  a  plate  of  tourmaline  is  employed.* 

Hew  Anthozoa. — Professor  Studer,  of  Berne,  continues  in  tho 
July-August  number  of  the  '  Monatsbericht '  of  the  Berlin  Academy 
the  description  of  the  forms  collected  during  the  voyage  of  the 
'  Gazelle'  round  tho  world. 

The  new  species  (all  of  which  are  figured)  are  the  following : — 


Madrepora  pateUa* 

„        aMago, 

„        candelabrum, 

„         rubra, 

^        nema, 
Striatopora  Jeschkei, 

„  compressa, 

„  conlorta, 

Corynaciis  cornea. 


Cereus  breckomis, 
CaHiacUs  marmorata, 
Bunodes  Kerguelensis, 
Bolocera  Kerguelensis, 
Actmopsis  rosea, 
Paractis  aWa. 
Haloampa  purpurea, 
Edwardsia  Kerguelensis, 


•  *  Nature,'  vol.  xix.  p.  68. 
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Fortynsix  other  species  (not  new)  are  also  menticnied,  and  most 
of  them  described,  four  being  figured  (Madrepora  tvbtdosa,  Ehrbg. ; 
M.farmasay  Dana ;  SericUopora  oadata^  Ehrbg. ;  Epizoanthua  cancriao^ 
ciu8y  y.  Mart.). 

The  last-mentioned  form  is  parasitic  on  the  outside  of  the  shell 
of  a  whelk,  the  interior  of  which  has  again  for  a  tenant  a  species  of 
he]:mit  crab.  It  is  thus  described : — Upon  a  flat  basal  membrane, 
which  covers  the  shell  of  Buccinum  porcatum^  Gmel.,  inhabited  by 
EupaguruSy  rise  the  Polypes,  which  are  5-10  mm.  high^  and  4-7 
mm.  in  diameter,  at  distances  varying  from  6-11  mm.  They  are 
principally  on  the  dorsal  side  of  the  shell ;  the  ventral  side,  which 
touches  the  ground  by  the  motion  of  the  PaguruSy  having  none.  The 
whole  of  the  basal  membrane  is  penetrated  with  fine  angular  grains 
of  sand,  which  consist  for  the  greater  part  of  quartz  and  a  black 
-  hornblende.  The  spongy  coenenchyma  completely  absorbs  the  shell 
substance,  and  entirely  takefls  its  place.  Even  the  spire  oonsists  of 
coenenchyma  impr^nated  with  sand,  excepting  a  small  remainder, 
which  is  represented  by  a  thin  film  of  chfJk.  The  tentacle  disk  of 
the  naked  polype  is  circular,  the  mouth  small,  and  with  two  lips ;  on 
the  circumference  of  the  disk  rise  two  circles  of  tentacles,  the  inner 
of  which  contains  the  largest  tentacles.  These  are  cylindrical,  short, 
and  not  attaining  the  length  of  the  circumference  of  the  disk.  Each 
circle  contains  twenty-four  tentacles.  The  continuation  of  the  body 
cavities  of  the  polypes  is  formed  by  a  fine  network  of  canals  which 
penetrate  through  the  layer  of  coenenchyma.  From  the  bases  of 
each  polype  further  spread  twenty-four  canals  as  direct  continuations 
of  the  chambers;  after  a  short  course,  they  lose  themselves  in  a 
network  of  anastomosing  canals,  leaving  only  small  spaces  between, 
which  are  filled  up  with  firm  masses  of  coenenchyma;  they  spread 
over  the  whole  basal  membrane.  The  colony  when  alive  was  rose 
red  in  colour.  8ix  specimens  of  this  beautiful  form  were  taken  in  a 
drag  net  south  of  the  Cape  of  Good  Hope,  in  lat  Si^  18'  6"  S.,  and 
long.  15°  0'  7"  B,,  at  117  fathoms  depth.* 

Parthenogenesis  in  Bees. — According  to  a  theory  of  M.  Dzierzon 
developed  by  rrdfbssor  Siebold,  the  eggs  from  which  drone  bees  are 
produced,  are  deposited  without  fecundation  by  the  queen,  who  can 
fecundate  them  or  leave  them  unfertilized,  according  as  they  are  in- 
tended to  produce  females  or  males.  M.  P^rez  has  recently  discussed 
the  subject  in  a  note  to  the  French  Academy,!  in  which  he  says, "  Accord- 
ing to  a  classical  theory,  which  had  its  birth  in  Germany  and  which 
no  one  now-a-days  disputes,  a  fecundated  egg  of  the  queen  bee  is  a 
female  egg,  and  all  unfecundated  eggs  of  the  queen  bee  are  male. 
The  mother  bee,  it  is  said,  can  even  lay  at  will  an  egg  of  one  or  the 
other  sex.  This  faculty,  which  is  exceptional  in  &e  animal  king- 
dom, is  explained  by  assuming  that  the  bee,  at  the  moment  of  the 
passaee  of  the  egg  into  the  oviduct,  can  apply  to  it  or  not  a  certain 
quantihr  of  the  seminal  fluid  contained  in  the  seminal  receptacle. 
Nevertheless,  the  organization  of  the  generative  apparatus  of  Uie  bee 

*  '  Monatsberiobt  d.  Kongl.  Preuss.  Akad./  1878,  July- Aug.,  p.  524. 
t  *  Ck>mpte8  Bendus,'  vol.  Ixxxyii.  p.  40a 
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does  not  differ  essentiftllj  from  that  of  the  majority  of  female  insects, 
to  whioh  no  one  has  ever  thought  of  ascribing  the  power  of  acting  at 
pleasore  upon  phenomena  which  seem  to  be  absolutely  removed  from 
the  influence  of  the  will."  llie  theory  was  founded,  at  least  in  part, 
upon  the  supposed  &ct  that  an  Italian  queen,  fertilized  by  a  German 
drone,  would  produce  hybrid  workers  and  queens  (females)  and  drones 
exactly  like  herself.  M.  P6rez,  however,  disputes  this  on  the  ground 
of  observations  made  upon  a  hive,  the  queen  of  which,  the  daughter 
of  an  Italian  of  pure  race,  had  been  fertilized  by  a  French  drone. 

Some  of  the  workers  were  Italian,  others  French,  others  mixed  in 
various  pn^rtions  of  the  two  races.  Among  the  males  also  were 
some  as  dark  as  those  of  the  French  race,  although,  according  to  the 
above  theory,  they  ought  all  to  have  been  of  the  Italian  race,  like 
their  mother.  He  therefore  examined  800  of  the  drones,  and  found 
151  were  pure  Italiui,  60  were  hybrids  of  various  degrees,  and  83  were 
French. 

Hence  he  regards  it  as  evident  that  the  drone  eggs,  like  those  of 
the  females,  are  fertilized  by  contact  with  the  fluid  stored  up  in  the 
seminal  receptacle  of  the  queen,  and  that  Dzierzon's  theory  must  £a11 
to  the  ground. 

On  this  paper  M.  A.  Sanson  in  a  later  number*  comments  as 
fidlows : — 

In  a  reoent  note  M.  J.  P^z  is  inclined  to  throw  doubt  on  the 
phenomenon  of  parthenogenesis  amongst  bees,  taking  his  stand  on  a 
certain  interpretation  of  facts  of  heredity  which  he  has  observed.  I 
have  reason  to  be  surprised  at  seeing  him  qualify  as  an  hypothesis  a 
£Mst,  experimentally  proved  a  great  many  times,  and  of  whioh  the 
direct  verification  is  most  easy.  A  proof  of  this  fact  was  submitted 
to  the  Academy  in  1868.t  I  presented  a  comb  containing  only  cells 
of  workers  filled  with  males  or  drones  developed  in  these  cells. 
M.  Bastian  and  I  obtained  it  at  Wissembourg,  by  making  a  queen 
bee  lay  in  it,  whose  seminal  receptacle  was  destitute  of  spermatozoids. 
I  presented  also,  at  the  same  time,  some  workers  lodged  in  male  cells, 
and  hatched  from  eggs  laid  by  a  fecundated  queen  bee  who  had  no  other 
cells  at  her  disposal.  The  object  of  our  experiments  was  to  examine 
into  the  theory  advanced  at  that  time  by  Landois  relating  to  the 
mode  of  development  of  the  sexes.  All  bee-keepers  know  that  the 
<^  queens,  who  become  drone-mothers,  that  is,  who  no  longer  lay  any 
but  male  eggs,  have  exhausted  their  provision  of  spermatozoids. 
When  their  seminal  receptacle  is  examined  under  the  Microscope,  it 
contains  nothing  but  a  p^ectly  transparent  liquid.  It  is  also  known 
that  the  temperature  of  a  young  fecundated  queen  has  only  to  be 
lowered  to  the  degree  which  kills  spermatozoa,  to  render  her  imme- 
diately a  drone-mother.  The  young  queens  who  have  not  paired, 
and  the  workers  who  sometimes  lay  in  hives  which  have  lost  their 
queen  by  accident,  and  which  are  called  "  orphans,"  only  lay  male 

These  are  the  facts.    It  is  easy  to  show,  moreover,  that  the  inter- 

*  *  OompteB  Bendtw,'  vol.  Ixxxvii.  p.  659. 
t  Vol.  IxxviL  p.  51. 


Digitized  by 


Google 


90  NOTES  AND  MEMOBAKDA. 

pretation  given  by  M.  J.  P^rez  of  his  observations  is  not  what  it 
ought  to  be.  In  a  hive  of  which  the  queen  was,  ho  says,  the  daughter 
of  an  Italian  of  pure  race  and  had  been  fecundated  by  a  French  male, 
he  examined  with  scrupulous  care  300  males.  He  found  Italian 
characters  in  161 ;  hybrid  characters  in  varying  degree  in  66,  and 
French  characters  in  88.  From  which  it  follows  evidently,  he  adds, 
that  the  eggs  of  drones,  like  the  eggs  of  females,  receive  the  contact 
of  the  semen  deposited  by  the  male  in  the  organs  of  the  queen,  and 
that  the  theory  of  Dzierzon,  which  was  created  to  explun  an  ill- 
proved  fact,  becomes  useless  if  this  fact  is  diKproved. 

We  are  not  at  all  struck  by  the  evidence  of  such  a  conclusion, 
being  in  a  position  to  interpose  the  known  laws  of  heredity.  With 
an  Italian  queen  of  incontestably  pure  race,  the  drones  have  ex- 
clusively Italian  characters,  although  she  may  have  paired  with  a 
male  of  another  race.  The  workers  alone  are  hybrids*  The  author 
has  evidently  had  before  him  a  case  of  reversion.  In  his  hive  there 
was,  according  to  what  he  informs  us,  some  true  Italian  workers, 
others  which  were  French,  others  presenting  a  mixture,  in  difTerent 
proportions,  of  the  characters  of  the  two  races.  This  is  conformable 
to  the  usual  results  of  crossing.  The  queen  of  this  hive  was  doubtless 
an  Italian  of  the  same  kind  as  that  of  the  workers  of  the  fo^t 
category.  The  atavism  of  a  black  male  who  had  intervened  in  a 
preceding  generation  was  manifested  in  different  degrees.  The  same 
fact  is  often  shown  in  the  hives  of  Germany  or  of  France  in  which 
Italian  queens  have  been  introduced.  I  remember  having  myself 
made  a  similar  observation  in  that  of  M.  Bastian,  at  Wissembourg,  by 
proving  the  hybrid  origin  of  the  queen  whose  external  characters 
were  o&erwise  purely  Italian. 

In  any  case,  the  parthenogenesis  of  bees  cannot  be  considered  as  an 
hypothesis  admissible  only  by  reason  of  its  utility  to  explain  a  fact 
otherwise  incontestable,  since  its  reality  was  established  by  experi- 
ment long  ago. 

New  Classification  of  the  Vegetable  Kingdom. — Professor  Caruel, 
of  Pisa,  proposes  the  following  classification: — (1)  Fhanerogamia  (in 
the  subdivisions  discarding  the  distinction  between  Gymnospermia 
and  Angiospermia,  retainiug  as  the  two  primary  classes  Monocoty- 
ledons and  Dicotyledons,  and  giving  the  higher  rank  to  the  former). 
^2)  Schtstogamia  (including  CharacecB  only).  (3)  Prothallogamia 
(vascular  Cryptogams  divided  into  HeterosporoB  and  IsosporcB),  (4) 
Bryogamia  (synonymous  with  MusctnecBy  and  divided  into  Muaci  and 
Hepaticai),  (5)  Chfmnogamia  (Thallophyta  or  cellular  Cryptogams). 
The  simplest  Gymnogamia  possesses  only  a  single  form,  which  is 
reproduced  organically  by  fission,  by  conidia  and  sporidia,  or  by 
gamogenesis,  but  without  any  sexual  differentiation.  In  others  there 
is  sexual  differentiation  into  male  and  female  forms ;  a  few  have  also 
a  third  neutral  form,  when  the  oospore  produces  zoospores  instead  of 
passing  directly  into  the  female  form.  They  resemble  the  Bryogamia 
in  the  definite  development  of  the  neutral  form  and  the  indefinite 
development  of  the  female  form,  but  differ  in  the  zoospore-like  form 
of  the  phytozoa,  and  in  the  structure  of  the  oogonium,  which  is  iso- 
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late^  and  naked,  and  does  not  form  parts  of  an  archegonium.  Pro- 
iiassor  Camel  altogether  discards  the  old  classification  of  Thallophytes 
into  AlgsB,  Fungi,  and  Lichens,  bat  does  not  propose  any  other  in  its 
place,  and  thinks  it  probable  that  as  onr  knowledge  of  some  of  its 
forms  increases,  it  will  be  broken  up  into  several  primary  groups^ 
He  eonsiders  it  would  be  an  advantage  if  the  term  Crjptogamia  were 
altogether  discarded.* 

The  Morphology  of  the  Oz3rtrichina.  —  Some  important  obser- 
vations have  been  made  by  Professor  V.  Sterki  on  this  subject,^  which 
may  be  shortly  summed  up  as  follows : — 

1.  Form  and  Size, — The  Oxytrichina  and  indeed  the  whole  group 
of  Hypotricha  are  usually  described  as  having  a  convex  dorsal  and  a 
flat  ventral  side.  This  is  not  universally  true :  0.  gibiba  (Amphista 
gibba^  Sterki)  has  the  ventral  side  concave  with  prominent  edges, 
while  other  forms  are  equally  convex  on  both  surfaces ;  one  is  rounded 
and  spindle-shaped,  and  another  has  a  flat  dorsal  side.  Distinct 
varieties  of  some  species  have  been  observed,  as  well  as  undoubted 
monstrosities. 

2.  Body-substance — Consistency, — Muscle-strisB  (Myophanstreifen) 
occur  in  some  cases.  In  Stylonichia  mytiltis  suffering  from  want  of 
water,  all  the  protoplasm  was  seen  to  form  a  network  enclosing  com- 
municating vacuoles  in  which  was  contained  a  watery  fluid  or 
**  serum."  Probably  the  contractile  vesicle  is  a  modified  vacuole. 
There  is  an  unbroken  chain  of  transition  forms  between  species  with 
a  curapace  and  those  possessing  the  greatest  amount  of  ^'Meta- 
bolidtat "  or  power  of  changing  their  form. 

3.  Peristome. — ^The  structure  in  the  oesophagus  of  Stylonichia^ 
described  as  the  mouth-cleft  by  Stein,  and  as  a  second  undulating 
membrane  by  Engelmann,  is  really  a  row  of  long,  delicate,  undulating 
cilia ;  the  author  calls  these  the  endoral  row.  He  also  describes  a  row 
of  pararal  cilia,  inserted  along  the  line  of  attachment  of  the  adoral 
row,  and  directed  inwards. 

4.  Ciliation. — Those  cilia  which  are  disposed  in  rows  are  usually 
fewer  in  number  and  of  greater  size  than  they  are  usually  represented. 
Thus  Sterki  counts  forty  to  fifty  large  cilia  in  the  adoral  row  of  Stylo^ 
michia  mytUus,  as  against  the  200  fine  ones  of  Stein.  There  is  no  absolute 
distinction  in  nature  between  styles  and  bristle-like  cilia ;  moreover, 
in  one  and  the  same  species  intermediate  forms  are  met  with  between 
the  finest  cilia  and  the  strongest  ''  styles."  The  marginal  and  anal 
cilia  are  of  a  flattened  form;  the  large  frontal  and  ventral  cilia  of 
Stylonichia  and  Oxytricha  are  often  polygonal  in  section ;  in  S,  mytilus 
some  of  the  frontid  cilia  are  semicircular  in  section.  The  flattening 
ci  cHia  is  most  marked  in  the  adoral  set,  which  are  so  modified  as 
to  form  fan-like  plates,  caUed  by  the  author  membranelles  (Mem- 
branellen) ;  he  finds  them  in  all  Oxytricha^  as  well  as  in  Euphtce  and 
AmpkidisccBy  in  the  peritrichous  Halteria  and  in  Stentor.  When  in 
action,  the  opposite  edges  of  the  row  of  membranelles  give  the 
appearance  of  a  double  row  of  cilia.     In  the  matter  of  the  location  of 

•  Mr.  A.  W.  BcDnett,  in  *  American  Natuialiet/  vol.  xii.  p.  747. 
t  *  Zoitseh.  f.  vfias.  Zool.,*  vol.  xxx. 
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oilift  there  are  two  diatinot  gronpe  of  Oxj/trickinOf  or  rather  two  extreme 
modifioationfl  with  intermediate  forms.  In  one  of  these,  including 
Oxytrieha,  Siyhnichia^  &a,  the  cilia  are  greatly  differentiated  both  aa 
to  form  and  Action,  and  limited  in  number :  in  the  other  (JJrclepius^ 
Uroityla)  there  are  two  rows  and  upwards  on  Tentral  cilia,  each  roir 
containing  an  indefinite  number.  A  new  genus  and  species,  TrtcAo- 
ga$ter  pihsui,  is  interesting  from  the  fiMt  that  it  is  the  lowest  known 
form  of  Oxytrichina^  its  cilia  presenting  the  smallest  amount  of 
differentiation. 

For  the  sake  of  clearness,  the  author  proposes  to  distinguish  by 
numbers  the  eight  characteristic  frontal  cilia  of  Stylonichiay  Oxytricba, 
Hisirio  Tnov.  gen.),  Pleurotrichay  and  Allotrieha  (nov.  gen.).  The 
dorsal  cilia  are  not,  as  Stein  thought,  youn^  marginal  cilia.  Tbey 
occur  over  the  whole  dorsal  surface  in  longitudinal  rows,  each  row 
being  set  in  a  distinct  furrow.  They  exhibit  little  movement,  and 
are  differently  constructed  to  the  other  cilia,  being  mere  cuticolar 
processes,  containing  but  little  protoplasm.     They  may  be  absent. 

6.  Transverse  Division. — A  very  exact  account  is  given  of  the 
development  of  the  new  cilia  of  the  two  daughter-individuals  arising 
by  a  process  of  transverse  division.  According  to  Stein,  the  new 
marginal  -cilia  arise  as  a  single  longitudinal  row  on  each  side,  which 
subsequently  divides :  but  according  to  Sterki  this  account  is  incorrect. 
He  states,  in  fact,  that  the  mode  of  origin  of  the  marginal  cilia  is 
different  on  the  right  and  left  sides,  and  takes  place  as  follows  : — On 
the  right  side  the  row  of  marginal  cilia  of  the  parent  splits  up  into 
three  groups,  enclosing  two  intervals,  in  each  of  which  appear  fine 
close-set  <nlia.  These  arise  somewhat  nearer  the  margin  than  the 
old  cilia,  and,  as  development  goes  on,  they  get  further  and  further 
from  one  another,  the  rows  themselves,  at  the  same  time,  approaching. 
The  old  cilia  simultaneously  undergo  absorption,  although  young  in- 
dividuals are  often  met  with  which  have  some  of  the  maternal  cilia 
left.  On  the  left  side  the  parental  marginal  cilia  split  up  into  only 
two  groups :  in  the  single  interval  between  them  appears  one  of  the 
new  rows,  the  second  making  its  appearance  between  the  anterior  end 
of  the  old  row  and  the  adoral  cDIa.  A  further  difference  between 
the  two  sides  is  met  with  in  the  fact  that  the  new  marginal  cilia  of 
the  left  side  arise  further  from  the  margin  than  the  old  ones. 

In  Siylonichiay  Oxytricha^  and  Exatrio^  the  frontal,  ventral,  and 
anal  cilia  of  each  daughter-cell  arise  from  a  common  group  of  eighteen 
cilia,  that  of  the  anterior  individual  being  situated  to  the  right  of  the 
parent  peristome,  that  of  the  posterior  individual  to  the  right  of  the 
new  peristome.  Each  group  consists  of  six  oblique  rows,  containing 
1, 8, 8,  8,  4,  4,  cilia  respectively,  counting  from  left  to  ri^i  Of  these 
the  single  cilium  of  the  first  (leftmost)  row,  the  two  anterior  cilia  of  the 
second  and  third  rows,  and  the  three  anterior  of  the  sixth,  become  the 
eight  frontal  cilia ;  the  two  anterior  cilia  of  the  fourth,  and  the  three 
anterior  of  the  fifth  row,  become  the  five  ventral  cilia;  while  the 
posterior  cilium  of  each  row  except  the  first  becomes  one  of  the  five 
anal  cilia. 

During  division,  the  anterior  or  old  peristome  alters  its  form. 
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becoming  dender  and  flattened  like  the  new  or  posterior  peristome. 
Afterwards,  both  peristomes  increase  in  length  and  breadth,  so  that  at 
the  end  of  the  process  they  are  both  in  titie  same  stage.  The  new 
candid  cilia  always  arise,  as  Stein  made  oat  in  Stplonichia^  on  the 
dorsal  side :  the  pneoral  cilia  and  undulating  membrane  are  formed 
anew,  the  old  ones  being  absorbed.  The  adoral  cilia  or  membranelles 
are  probably  directly  truisformed,  like  the  peristome,  into  those  of  the 
new  indi-ridnaL  The  new  cilia  all  exhibit  a  sort  of  domsiness  of 
movement,  quite  different  to  the  &cility  of  their  adult  motions. 

The  author  remarks  that  the  process  of  division  in  Oxyhichtna  is 
not  one  of  true  fission,  but  is  rather  one  of  bud-formation. 

In  an  appendix  Sterki  gives  the  characters  of  some  new  genera  and 
species  he  has  established.  The  new  genera  are  Histrio  (  =  Stylomchia 
huino\  AmphmOj  and  ChnosUmum  (separated  from  Oxytricha\  Stylo^ 
neikeM,  AUoSrichOy  SlrongyUdium,  and  Tnchogaster. 

The  Sexual  Process  in  Diatoms. — ^An  article  on  this  question,  con- 
taining a  discussion  on  the  sexual  process  in  general,  occurs  in  *  Der 
Naturforscher '  for  November  28,  1878.  The  writer  begins  by  a 
statement  of  the  five  methods  in  which  the  auxospores  of  Diatomaceo 
are  known  to  be  formed :  these  are  the  following  : — 

1.  A  single  individual  throws  off  both  valves,  secretes  a  mucila- 
ginous investment,  extends  itself,  and  grows.  The  auxospore  thus 
formed  surrounds  itself  with  a  thin  membrane  devoid  of  silica,  and 
within  this  secretes  the  usual  pair  of  siliceous  valves,  thus  formiug  the 
'^  firstling-cell "  (Erstlingzelle)  of  a  new  generation. 

2.  The  protoplasm  of  a  cell  divides  into  two  naked  daughter-cells, 
whidi  make  their  way  out  of  the  mother-cell,  and  form  an  auxospore. 

3.  Two  individuals,  lying  close  to  one  another,  secrete  an  invest- 
mrait  of /mucilage :  both  these  throw  off  their  valves,  and  so  form  a 
pair  of  naked  cells  lying  in  dose  proximity  to  one  another,  but 
without  actually  touching.  Both  of  these  extend  paralld  to  one 
anotiier  in  the  direction  of  their  length  until  they  attain  the  normal 
size  of  auxospores ;  outside  these  a  tbin  membrane  (perizonium)  is 
fiyund,  and  within  this  the  ordinary  siliceous  valves. 

4.  Two  individuals,  generally  surrounded  by  a  gelatinous  invest- 
ment, throw  off  their  old  valves,  and  coalesce  into  a  single  naked  mass 
of  protoplasm,  which  grows  into  a  single  auxospore. 

5.  Two  individuals,  again  surrounded  by  mudlage,  throw  off  their 
€M  valves,  and  each  divides  transversely  into  two  naked  daughter- 
cells,  each  of  which  then  coalesces  with  the  corresponding  daughter- 
cell  of  the  other  individual.  Two  naked  zygospores  are  thus  formed, 
each  of  which  becomes  an  auxospore,  and  subsequently,  by  the  forma- 
tiosi  of  siliceous  valves,  a  firstling-celL 

Of  these  five  methods  the  fourth  and  fifth  are  certainly  sexual, 
being  a  process  of  zygospore-formation.  The  first  mode  is  as  certainly 
asexual,  a  process  of  cell-formation  by  rejuvenescence,  so  that  in  the 
single  group  of  Diaiomacem  the  auxospores,  by  which  a  new  generation 
is  started,  may  be  produced  either  sexually  or  asexually. 

The  second  mode  requires  further  investigation :  about  the  third 
there  is  a  difficulty ;  it  is  a  process  of  rejuvenescence,  taking  place, 
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however,  only  when  two  individuals  are  present;  so  that  a  mutual 
action,  independent  of  actual  contact,  is  evidently  exerted.  This  pro- 
cess the  writer  compares  to  the  mode  of  fertilization  in  FloridecB,  where 
cells  fsLT  removed  from  the  trichogyne,  to  which  alone  the  fertilizing 
influence  of  the  spennatia  is  applied,  are  stimulated  to  a  new  and 
vigorous  growth  by  the  impregnation ;  and  to  the  process  which 
obtains  in  Phanerogams,  where  the  protoplasms  of  the  male  and  female 
cells  arc  separated  from  one  another  by  the  cell-wall  of  the  pollen 
tube.  In  both  these  cases,  however,  one  of  the  sexual  cells  only  (the 
female  cell)  undergoes  further  growth,  the  other  or  male  cell  disap- 
pearing ;  while  in  the  desmids  in  question,  the  action  of  the  two  cells 
is  mutual. 

The  writer  then  defines  sexuality  as  the  action  of  two  or  more  oeUs 
on  one  another,  by  means  of  which  a  new  process  of  growth,  in  one  or 
all  of  these  cells,  is  set  up,  and  the  sexual  action  consists  in  the  stimu- . 
lation  of  the  sexual  cells  to  a  new  and  peculiar  growth,  such  growth 
being  impossible  without  that  stimulation. 

Mioroscopical  Injection  of  MoIIubcb. — Dr.  W.  Flemming  has 
originated  *  a  method  of  killing  molluscs  for  purposes  of  fine  injection, 
which  he  has  found  very  successful.  He  recommends  freezing  the 
animal  by  means  of  a  mixture  of  ice  and  salt,  and  placing  it,  when 
frozen,  in  tepid  water  for  a  quarter  of  an  hour ;  it  is  then  found  to  be 
dead  and  stiff  with  the  valves  gaping,  and  the  muscles  no  longer  offer  any 
opposition  to  the  passage  of  &e  injection.  Unlike  many  other  methods 
of  killing,  this  freezing  process  produces  no  injury  to  the  tissues. 

In  injecting  LameUibranchs  from  the  heart,  there  is  great  danger 
of  extravasation.  To  obviate  this  difficulty,  Flemming  recommends 
wiping  the  surface  carefully  after  insertion  of  the  cannula,  and  then 
covering  the  animal  with  a  soft  paste  of  plaster  of  Paris.  If  this  is 
done  successfully,  the  cannula  is  firmly  fixed  in  its  place,  and  extrava- 
sation from  the  cut  surfaces  of  the  adductors  and  other  dangerous 
places  is  effectually  prevented. 

Parasitiim  amongst  Infusoria.— Dr.  J.  van  Beesf  has  observed 
three  cases  of  parasitism  in  this  group,  two  of  which  are  new,  while 
in  the  case  of  £he  third  his  account  differs  somewhat  from  that  of  its 
discoverer. 

1.  VorHceUa  microgtoma. — The  curious  parasite  Endo^hcBra  having 
this  species  for  its  host,  was  first  described  by  Engelmann  in  the  first 
volume  of  the  '  Morphologisohes  Jahrbuch.'  Endosphcera  is  a  peri- 
trichous  infusor  found  in  the  interior  of  the  body  of  Vorticdla,  where 
it  multiplies  by  budding,  the  buds  making  their  way  out  of  the  body 
of  their  host  and  swimming  freely  in  the  water  for  a  longer  or  shorter 
time,  until  another  VorHceUa  is  met  with.  Engelmann  stated  that 
the  parasite  is  then  taken  into  the  body  of  its  Lost  by  the  ciliary 
current  of  the  latter,  but,  according  to  Rees,  it  fixes  itself  about  half- 
way between  the  proximal  and  distal  ends  of  the  Vorticella'a  body, 
into  which  it  gradually  penetrates,  still  showing  its  nucleus  and  con- 

•  *  Archi?  f.  Mik.  Anat./  vol.  xv.  p  252. 
t  *  Zeitfich.  f.  wiss.  Zool.,'  vol.  xxxi.  p.  473. 
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tractile  Teracle.  Engelmann  found  that  a  posterior  circlet  of  cilia 
was  deyeloped  in  the  infected  Vorticella,  which  then  swam  away,  bat 
in  the  cases  observed  by  Bees,  the  Vorticella  drew  itself  together  and 
sometimes  became  encysted.  In  one  case  quite  an  Endosphcera  epidemic 
was  observed. 

2.  VorticeUa  campanula,  —  Amongst  normal  individuals  some 
specimens  were  seen  containing  large,  strongly  refracting  spheres, 
exhibiting  a  single  contour,  grannlar  contents,  and  a  dark,  strongly 
refracting,  spherical  or  oval  nnclens ;  no  contractile  vesicle  was  ob- 
served. Each  VorticeUa  contained  from  two  to  eight  of  the  spheres, 
the  size  of  which  was  inversely  proportional  to  their  number,  but 
usually  constant  for  each  infected  specimen.  In  one  case,  however, 
one  qihere  was  decidedly  larger  than  any  of  the  other  in  the  same 
specimen,  and  had  two  nuclei,  whence  it  is  inferred  that  multiplication 
takes  place  by  division  within  the  body  of  the  host.  The  further  fate 
both  of  host  and  parasite  is  unknown,  and  no  opinion  is  advanced  as 
to  the  nature  of  the  latter. 

3.  Oxytricha  faUax. — The  appearance  presented  by  the  infected 
individnals  in  this  case,  seemed,  at  first  sight,  to  lend  great  support  to 
the  theory  that  the  nucleus  is  a  germ-producing  organ.  The  parasite, 
to  which,  as  in  the  preceding  case,  the  author  gives  no  name,  occurs 
within  the  nucleus  of  Oxyiricha,  in  the  form,  at  first,  of  minute 
spheres,  which  are,  except  in  the  case  of  the  smallest  of  all,  nucleated, 
but  are  devoid  of  a  contractile  vesicle.  In  further  stages  the  spheres 
increased  greatly  in  size,  and  exhibited  a  distinct  cell-wall,  and  under- 
went multiplication  by  fission.  In  the  latter  process  the  cell-wall 
took  no  part,  and  the  division  masses  did  not  at  first  round  themselves 
oC  The  nucleus  of  the  Oxyiricha  became,  of  course,  greatly  altered 
in  shape,  and  in  the  final  stages  U8ually  disappeared.  The  spheres 
either  escaped  through  an  aperture  in  the  substance  of  their  host,  or 
were  liberated  by  its  disintegi-ation.  In  either  case,  the  daughter-cells 
of  spheres  which  had  undergone  division,  rounded  tiiemselves  offj  after 
being  liberated,  and  exhibited  slow  movements,  due,  the  author  thinks, 
to  very  minute  cilia,  which  he  believes  he  was  able  to  see  in  some 
instances.  After  a  time  the  movements  ceased,  and  the  daughter-cells 
were  gradually  transformed  into  a  granular  mass,  devoid  of  any  trace  of 
cell-contours.  The  author  seems  to  think  it  probable  that  the  cell- 
colonies  thus  formed  divide  into  single  cells,  and  that  these  latter,  or 
the  products  of  their  division,  finiJly  penetrate  into  the  body  of 
Oxff&ieka  faUax.   He  believes  the  parasite  to  be  one  of  the  lower  Algce, 

Kicroscopy  at  the  American  Association  for  the  Advance- 
mmt  of  Science.^  At  the  meeting  of  this  Association,  to  be  held  in 
August,  1879,  Professor  B.  W.  Morley,  of  Hudson,  Ohio,  will  be  the 
Chairman  of  the  sub-section  of  Microscopy. 

Oermination  of  the  Spores  of  Yolvox  dioicus.^  Although  the 

*  Journal  de  Miorographie  *  says  that  *  All  microscopists  are  acquainted 

with  the  work  of  Cohn  on  Volvox  glohator,*  *  we  believe  we  ate  correct 

in  saying  that  very  little  was  known  of  it  in  this  country  until  the 

*  'Beitrage  zfir  Biologie  der  Pflunzen,'  vol.  i.  pait  3, 1876. 
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pnblioation  of  Mr.  A.  W.  Bennetfa  yaloable  summary  of  Oohn's  yiews 
last  year.*  M.  F.  Hemieguj,  of  the  College  of  France,  two  years  ago 
communioitted  to  the  Academy  of  Sciences  a  note  as  to  the  reprodao- 
tion  of  Voloox  dioicus  (Cohn),  in  which  he  pointed  ont  the  gradual 
appearance  of  sexuality  in  these  organisms,  the  male  sex  appearing 
before  the  female  in  proportion  as  tiie  species  degenerates  by  sexual 
reproduction.  He  has  now  added  further  observations,  of  which  the 
following  are  the  more  important  results.! 

The  spores  arising  from  the  fecundation  of  the  oospheres  by  the 
antherozoids  fall  to  the  bottom  of  the  water  and  remain  in  a  stationary 
state  for  a  long  time.  Cohn  thought  that  these  spores  must  be  dried 
before  germinating,  though  he  did  not  observe  the  germination. 
Gienkowski  saw  the  contents  of  the  spore  divide,  and  he  fiiought  that 
each  sphere  of  segmentation  became  ultimately  a  coenobium. 

M.  Henneguy  has  ascertained  that,  contrary  to  Oohn's  opinion,  the 
spores  of  Volvox  pass  the  winter  in  the  water.  Those  observed  were 
collected  in  the  mud  of  a  basin  of  the  Jardin  des  Plantes,  deep  and 
constantly  filled  with  water. 

These  spores,  of  an  orange-yellow,  possess  two  enveloping  mem- 
branes— an  exospore  with  double  outline,  and  a  very  thin  endospore. 
At  the  moment  of  germination,  the  exospore  is  torn  open,  and  the 
swollen  endospore  is  seen  to  project  through  the  openings.  At  the 
same  time  the  contents  of  the  spore,  separated  from  the  endospore  by 
a  clear  space,  divide  into  two  equal  parts,  which,  by  successive 
bipartitions,  give  birth  to  four,  eight,  sixteen,  <S:c.,  small  cells.  The 
cells,  at  first  orange-yellow,  acquire  a  brown  tint,  becoming  more  and 
more  greenish  in  proportion  as  the  work  of  division  advances.  When 
the  segmentation  of  the  spore  has  terminated,  the  cells  form  a 
spherical  layer  analogous  to  the  blastoderm  of  a  holoblastic  ovum. 
Each  element  then  acquires  two  vibratile  cilia.  The  endospore  dis- 
appears and  the  young  Volvox^  thus  constituted,  moves  freely  in  the 
water.  The  cells,  at  first  very  close  together,  separate  one  from 
another  by  the  interposition  of  a  gelatinous  matter. 

A  fact  interesting  to  note  is  the  presence  among  the  vegetative 
cells  of  the  Volvox  still  contained  in  the  endospore,  of  elements  larger 
than  the  others,  which  will  subsequently  give  origin  to  the  daughter 
colonies  by  a  mode  of  division  analogous  to  that  observed  in  the  spore. 

The  spores  of  Volvox  therefore  germinate  in  water,  and  each  of 
them  produces  a  single  colony  by  a  process  of  segmentation  identical 
with  that  which  gives  rise  to  a  daughter  colony  at  the  expense  of  a 
cell  of  the  mother  colony. 

Parasitiim  of  a  Coral  on  a  Sponge.— The  discussion  at  the 
January  meeting  on  this  subject  will  be  found  in  the  '  Proceedings ' 
at  p.  110. 

♦  See  *Pop.  So.  Review,'  N.  S^  voL  ii  p.  225. 

t  <  Jounua  de  liicrographle,'  vol  ii  p.  485.    'BnU.  Soo.  Philomath.,'  Paris, 
July,  1878. 
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Bemarks  of  M.  Ledeganck  and  M.  Coppez  on  Follicular  Conjunctiva.  (1  plate.) 

Notes  on  some  Diatoms.  By  F.  Eitton,  F.B.M.S.,  Corresponding  Member  of 
the  Society.    Translated  by  M.  J.  Deby.    (2  woodcuts.) 

Analytical  and  Critical  Rernevo  of  various  articles  on  Fungi  and  other  Crypto- 
gamia,  by  M.  Max  Comu ;  of  the  *  Bevue  des  Sciences  NatureUes  de  Montpellier ' ; 
of  an  article  by  M.  £.  M^lard  on  Bravaisite,  a  new  mineral  substance,  in  the 
*  Bulletin  de  la  Soci^te'  Mineralogique  de  France/  1878,  No.  1 ;  and  of  an  article 
by  M.  J.  Thoulet  in  No.  2  of  the  same  'Bulletin/  on  the  Variations  of  the 
Angles,  and  Planes  of  Cleavage  on  the  Faces  of  the  principal  Zones  in  Pyroxene^ 
Amphibole,  Orthose,  and  Triclinic  Felspars. 


Digitized  by 


Google 


102  BIBUOGBAPHY. 

Germany. 

Aeohit  fub  Mikboskopisohb  Anatomib,  VoL  XV.,  Part  4  (issued 
80th  October,  1878):— 

On  the  Mid-Gut  of  Cobitis  fossilis,  Lin.     By  Dr.  H.  Lorent.    (1  plate.) 

Contributions  to  the  Comparatl7e  Morphology  of  the  Skeletal  System  of 
Yertebrata.  By  Dr.  A.  Goette,  Professor  at  Strassburg.  II.  The  Vertebral 
Column  and  its  Appendages.    (6  plates.) 

Contributions  to  the  Anatomy  o{  the  Eye.  By  Dr.  Ludwig  Loewe,  of  Berlin ; 
with  the  oo-operation  of  Dr.  N.  v.  Kries.    (3  plates.) 

The  Histc^enesis  of  the  Retina,  together  with  Comparative  Obseryations  on  the 
Histogenesis  of  the  Central  Nervous  Sy&tem.    By  Dr.  Ludwig  Loewe.    (1  plate.) 

Preliminary  results  of  a  larger  work  on  the  Comparative  Embryology  of 
Insects.  Bv  Dr.  Y.  Graber,  Professor  of  Zoology  at  the  Czemowitz  University. 
(1  woodcut.) 

Vol.  XVI.,  Part  1  (issued  20th  November,  1878)  :— 

Further  communication  on  the  Cell-spaces  of  Hyaline  Cartilage.  By  Dr. 
Albrecht  Budge.    (1  plate.^ 

On  tlie  so-called  Hydatids  of  Morgagni    By  Dr.  Ludwig  Lowe,  of  Berlin. 

The  Elastic  Fibres  of  the  Ligamentum  nuohie,  under  the  action  of  Pepsin 
and  of  Trypsin.     By  Dr.  Ph.  Pfeaflfer.    (1  plate.) 

On  New  Sense-organs  in  Insects,  resembling  Otocysts.  By  Dr.  Y.  Graber. 
(2  plates.) 

The  Fibrillar  Structure  of  the  Nervous  Elements  of  Invertebrata.  By  Dr. 
Hans  Schultze,  of  Kiel.    (2  plates.) 

On  the  Changes  of  the  Serous  Epithelium  in  the  exposed  Mesentery  of  the 
Frog.     By  Dr.  Richard  Altmann,  of  Giessen.     (8  woodcuts.) 

Contributions  to  the  Comparative  Morphology  of  the  Skeletal  System  of  Ver- 
tebrates. B;r  Dr.  A.  Goette,  Professor  at  Strassburg.  IL  The  Vertebral 
Column  and  its  Appendages.    (3  plates.) 

Part  2  (issued  20th  December)  :— 

Studies  on  the  Protozoa  of  Northern  Bussia.  By  C.  von  Mereschkowsky,  of 
8i  Petersburg.    (2  plates.) 

The  Division  of  Cwrtilage  Cells :  a  contribution  to  the  Theory  of  Cell-division. 
By  W.  Schleicher.  (From  the  Histological  Laboratory  at  Ghent.)  (3  plates  and 
8  woodcuts.) 

The  Employment  of  Mixtures  of  Chromic  and  Osmic  Acids  in  InvestigntionB 
on  the  Auditory  Organs  of  smaller  Animals.  By  Dr.  Max  Flesch,  Prosector  at 
Wurzburg. 

Contributions  to  the  knowledge  of  the  Cell  and  of  its  Vital  Phenomena.  By 
Walther  Flemming,  Professor  at  Kiel    (4  plates.) 

Zbitsohbift  fub  Mikboskoph,  VoL  I.,  Part  10  (November) : — 

The  making  of  Durable  Microscopic  PreiMirations  (conciusion).   By  A.  Munster. 

Reports  on  sixteen  articles  from  various  periodicals  rolating  to  Animal 
Histology. 

Minor  Communications. — ^Micro-photography. — Two  new  Journals  (*  Br^issonia ' 
and  'American  Quarterly  Micxoecopical  Journal'). — New  Improvement  in  the 
Object-holder  for  Electrifying  Microscopic  Objects.~Orohella  as  a  Staining 
Material. 

Bibliography, 

Jahrbuohss  fub  WissKNSOHAFTLiOHi  BoTAiTiK,  Vol.  XI.,  Part  i : 

On  Monoatroma  builosum,  Thur.»  and  Tetraspora  lubrica,  Etz.    By  J.  Reinke. 

(1  plate.) 

The  Development  of  the  Embryo  of  Horse-tails.   By  R.  Sadebeck.   (3  plates.) 
Contributions   to  the  Geiminatloa  of  the   Sohiznaceao.     By   H.   Baoke. 

(4  plates.) 
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Jkhaibchb  ZsirsoHBirr  wvr  NATUBWissiNBCiHArr,  N.  8.,  YoL  Y., 
Part  4:— 

ActioD  of  Light  and  Heat  on  Swurm-spores.    By  Dr.  E.  Strasbiuger. 
On  Pol  jembryony.    By  Dr.  E.  Strasbnrger.    (5  platee). 

M0SPHOLOOI8OHI8  JahbbuoH}  Yol.  lY.  (Parts  1-8  and  Snpp.) : — 

Anatomy  of  Isis  Necpolitana,  noF.  sp.    By  G.  ▼.  Koch.    (1  plate.) 
Obeerrations  on  the  Synonymy  of  Isis  ehngata^  Esper,  wim  Isis  Neapolitana, 

By  G.  V.  Koch. 

Contribntiona  to  the  Anatomy  of  Chiton,    By  Dr.  H.  ▼.  Diering.    (1  plate.) 
Obserrationa  on  Keomenia  and  on  the  Amphinenra  in  general.    By  Dr.  H. 

▼.  Ihering. 

Contribntions  to  the  knowledge  of  the  Formation,  Fecundation,  and  Division 

of  the  Animal  OTtrai.    Part  HI.    By  Dr.  O.  Hertwig.    (ephOee.) 

Commonications  on  Gorgonia  verrucosa.  Pall.    By  G.  v.  Koch.     (1  plate.) 
On  the  Degeneration  of  the  Yiraal  Organs  in  Araohnida.    By  Ant.  Btecker. 

(1  Plata) 

On  Gloidivm  quadrifdum ;  a  new  Genus  of  Protista.    By  Prof.  N.  Sorokin. 

(1  plate.) 

The  Skeleton  of  the  Alcyonaria.    By  G.  y.  Koch.    (2  plates.) 
CommnnicHtioDs  on  the  CoBlenterata.    On  the  Phylogeny  of  the  AntipatMdcs, 

By  G.  V.  Koch.    (1  plate.) 

On  the  Origin  and  Development  of  the  Elastic  Tissue.    By  Dr.  L.  Gerlach. 

(2  plates.) 

Jfimor  Communications,  ^c, — Are  the  Segmental  Organs  of  the  Annelida  homo- 

lofl^oos  to  those  of  the  Yertebrata  ?  A  Beply  to  Dr.  Furbringer.  By  0.  Semper. — 

MnseleHepithelium  in  Anthozoa.    By  Dr.  O.  Kling.    (Preliminary  oommunica- 

tioo.) — Beview  of  H.  Grenaober's  Besearches  on  the  Anthropod  Eye. 

Zkitschritt  fub  W188EN8OHAFTLIOHS  ZooLOOiE,  YoL  XXXII., 
Part  1  (iasued  19th  December,  1878):— 

On  the  Sexual  Organs  of  the  Cephalopoda.  First  contribution.  (4  plates.) 
By  J.  Brock. 

Besearches  on  the  Structure  and  Development  of  Sponges.  Sixth  communi- 
oatinn :  The  Genus  Spongelia,    (4  plates.)    By  F.  E.  Schulze. 

Studies  on  the  Anatomy  of  Respiratory  Organs.  1.  The  Anatomy  of  the  Gill 
of  Serpvia,    By  L.  Lowe.    (1  plate.) 

MOKATSBKBIOHT    DEB    EoNIGLIOHEN    PbEUSSISOHKN    AkADBMIB    DEB 

WiBasRsoHAVTEN  zu  Bkblin*  (1878,  February): — 

On  the  Beflexion  of  Light  by  the  Surfaces  of  small  Crystals.  By  Herr 
Webaky.    (Concluded,  with  a  plate,  in  the  July-August  number.) 

March: — 
The  Nenre-system  of  the  Ch»tognatha.    By  Prof.  Langerhans. 

April: — 

On  the  Specific  Heat  of  Animal  Tissue.     By  Prof.  Bosenthal. 
Sununazy  of  ArachnidacoUected  in  Mozambique.   By  Dr.  F.  Karsch.  (2  plates^ 
containing  microscopic  details.) 

May:— 

Investigations  of  AbsorptiTe-speotra  (of  Inorganic  and  Organic  Bodies).  By 
Herr  H.  W.  YogeL    (2  plates.) 


*  ThflM  will  be  referred  to  hereafter  as  '  Monatsbericht— Berlin  Academy.' 
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Jane: — 
Oongratubitory  Address  of  the  Academy  (o  Professor  Schwann  on  his  Jubilee. 

July-Aagust : — 

Second  communication  on  the  Anthozoa  polyactima  collected  during  the  voyage 
of  the  '  Gazelle  *  round  the  World.    By  Prof.  Dr.  Th.  Studer.    (5  plates. ) 


Austria. 

SirZUNOSBBBIOHTB     DKB    EaISBBLIOHIN     AkADEMIB     DBB    WiSSBK- 

BOHArrBN.*  Section  L  Mathematics — Natural  Science.  YoL  LXXVII. 
Parts  1  and  2  (January  and  February) : — 

The  Undulating  Nutation  of  Intemodes.  A  contribution  to  the  Theory  of  the 
Lonsdtudiual  Growth  of  Plant-stems.     By  Julius  Wiesuer. 

Note  on  the  Belation  of  Phloroglucine  and  some  allied  Bodies  to  the  Lignified 
Cell  Membrane.    By  Julius  Wiesner. 

On  the  Degeneration  of  the  Leaf-growth  of  some  AmygdalesD  produced  by 
Species  of  Exoascua.    By  Emerich  Bithay.    (1  plate.) 

Contributions  to  the  fuller  knowledge  of  the  Tunicata.  By  Prof.  C.  Heller. 
(6  plates). 

Parts  8  and  4  (March  and  April)  :^ 

On  the  Embryology  of  Ferns.    By  H.  Leltgeb.    (1  plate.) 

On  Peculiar  Openings  in  the  upper  Epidermis  of  the  Floral  Leaves  of  Fran-^ 

ciacea  macrantha,  Pohl.    By  M.  Wafcbier.    (1  plate.) 

On  the  Origin  of  the  Holes  on  the  Leaf  of  Philodendrcn  pertusum,  Schott. 

By  Frank  Schwarz.    (1  plate.) 

Part  6  (May):— 

The  Nostoc  Colonies  in  the  Thallus  of  AnthoceroteiB.  By  H.  Leitgeb.   (1  plate.) 

Besearches  on  the  Oryicauisation  of  the  Brain  of  Livertebrate  Animals.  Parts 
L  and  II.  (Cephalopoda,  Tethys,  Crustacea^    By  M.  J.  Dietl.    (10  plates.) 

Contributions  to  the  Embryology  of  the  ChsBtopoda.  By  Michael  Stosdch. 
(2  plates.) 

Comparative  Anatomy  of  the  Seeds  of  Vicia  and  Enmm.  By  Dr.  Gunther 
Beck.    (2  plates.) 

Bussia. 

BULLBTIN  DB  l'AoADBMIB  ImPI^BIALB  DBS  SoiBKOBS  DB  St.  PeTBBS- 

BOUBG,t  Vol.  XXIV.,  No.  4. 

The  Development  of  Cephalodia  on  theThallas  of  the  Lichen  Peltigera  aphthoaa, 
Hofbn.    By  M.  Babikoff.    (1  plate.) 


*  These  will  be  hereafter  referred  to  as '  Sitzungsberichte— Vienna  Academy.* 
t  These  will  be  referred  to  hereafter  as  *  Bulletin— St  Petersburg  Aoudemy.' 


Digitized  by 


Google 


(    105    ) 
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MxiTiNa  OF  11th  Dsosmbsb,  1878,  at  Eikg's  Colltcb,  Strand,  W.C. 
De.  C.  T.  Hudson,  M.A.,  LL J).,  Viob  Pbxsidemt,  in  the  Chaib. 

The  Minntes  of  the  meetmg  of  18th  Noyember  were  read  and  eon- 
firmed,  and  were  signed  by  the  Chairman. 


The  following  Lift  of  Donations  received  since  the  last  meeting 
snbmitted,  and  the  thanks  of  the  Society  given  to  the  donors. 


From  . 

Two  dosen  Slides  of  Insect  Scales        Mr.  Davis. 

A  Hkronieter  ruled  with  Divisions  of  an  Inch  and  of  a  Milli- 
metre   ..      ..      Mr,  J,  Beck, 

A  Cabinet  for  the  Society's  Instraments  and  Apparatus  ..  Mr.  Fhxnk  Crisp. 


Dr.  Hudson  read  a  paper  (Dr.  Millar  having  taken  the  chair  pro 
iewi)  on  a  new  species  of  (EcUtes,  sent  to  him  by  Mr.  Ozley,  which 
he  had  at  first  named  (E.  Sphagni,  bat  now  proposed  to  call  by  the 
more  descriptive  name  of  (E.  umbeUa,  from  its  peculiar  shape,  which 
was  shown  by  coloured  drawings  (see  p.  1).  After  some  remarks  as 
to  the  nature  of  Conochilua  volvox,  which,  if  it  could  be  turned  inside 
out^  would  have  very  much  the  appearance  of  a  Meliceria,  and  com- 
mending the  paper  by  Mr.  Davis  upon  the  subject,  Dr.  Hudson  exhi- 
bited to  the  meeting  some  beautiful  coloured  transparent  diagrams, 
prepared  by  himself,  of  Eotatoria,  which  he  showed  in  the  darkened 
room  by  means  of  three  duplex  lamps  placed  behind  them.  The  series 
comprised  (Eciales  crystaUinuSy  Limnias  ceratophyUi,  Limnias  annida- 
ta#,  Cephalosiphon  Limnias,  Mdiceria  ringens,  Melicerta  tyro  (for  which 
die  new  name  of  JIT.  Tubicolaria  was  proposed),  Stephanoceros  Eichomii, 
FUmndaria  campanukUa,  Conochilus  volvox,  Lacintdaria  aocialis,  Euch- 
lamis  triquetra,  Pterodina  patina,  Actinurus  Neptunius,  Notommata  aurita, 
PedaHon  mirum,  TrochosphcBra  cBquatorialiB  (from  the  Philippine 
Islands),  and  Nais  digitaia.  The  exhibition  was  accompanied  by 
brief  remarks,  in  the  course  of  which  Dr.  Hudson  observed  that  he 
thought  that  Mr.  Bed  well  in  his  excellent  paper  on  Melicerta  had  credited 
that  creature  with  rather  more  intelligence  than  it  deserved.  Mr. 
Bedwell  had  stated  that  when  a  particle  came  down  to  the  mouth,  it 
descended  upon  a  kind  of  elastic  cushion,  and  he  had  credited  this 
cushion  with  a  discriminating  power  such  that  the  moment  an  object 
touched  it  there  was  an  instant  decision  and  disposal  of  it,  and  it  was 
taken  in  or  passed  to  the  right  or  left  or  rejected  according  to  its 
nature  and  fitness  for  food  or  building  purposes.  For  his  own  part, 
he  doubted  this  explanation  of  the  phenomena,  for  the  reasons  men- 
tioned in  his  paper.  A  curious  instance  was  also  related  of  what 
seemed  very  Uke  intelligent  action  on  the  part  of  a  specimen  of 
Flosctdaria  campantdcUa,  which,  having  seized  and  enveloped  an  in- 
fdsorion  too  large  and  straight  to  enable  it  to  withdraw  within  its 
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case,  was  obeenred  to  deeoend  in  a  folly  expanded  condition,  and  thus 
to  set  free  the  inconyenient  piej. 

The  thanks  of  the  meeting  having  been  voted  by  acclamation  to 
Dr.  Hudson  for  his  yeiy  interesting  communication  and  exhibition, 
he  resumed  the  chair. 

Mr.  Badcock  thought  that  the  name  proposed  by  Dr  Hudson, 
(EcUtes  umbellaf  was  a  very  appropriate  one.  He  had  found  the 
animal  on  April  4th,  1876,  at  which  time  he  showed  it  to  Mr.  Oxley 
and  others.  It  was  the  speciality  of  the  umbrella-like  structure 
which  first  drew  his  attention  to  it. 

Mr.  T.  G.  White  inquired  if  \  the  forms  which  had  been  exhibited 
were  from  fresh  or  brackish  water  ? 

Dr.  Hudson  said  that  all  those  they  had  seen  were  from  fresh 
water.  

Mr.  P.  H.  Ward  read  a  paper,  '<  Improvements  in  the  Micro- 
spectroscope  "  (see  vol.  i.  p.  326). 

Mr.  Thomas  Palmer  said  that,  as  far  as  the  mode  of  measurement 
was  concerned,  he  thought  he  could  claim  priority  in  the  use  of  a 
photographed  scale,  as  about  three  years  ago  he  read  a  paper  on  the 
subject,  and  exhibited  the  apparatus.  He  should  be  very  glad  to  see 
the  micro-spectroscope  improved,  as  he  thought  that  it  was  not  at 
present  receiving  a  proper  amount  of  attention,  and  he  wished  Mr. 
Ward  every  success  in  his  endeavours  to  that  end.  In  honour  of  their 
late  President,  Mr.  Sorby,  some  good  work  ought  to  be  done  with  it. 
If  that  gentleman's  paper  on  "Vegetable  Ghromatology "  was  more 
read  and  studied,  there  would,  he  was  sure,  be  more  workers  with  the 
instrument  than  at  present. 

Mr.  Crisp  said  that,  in  justice  to  Mr.  Ward,  the  meeting  should  be 
reminded  of  the  exact  words  of  the  paper  which  referred  to  the  scale, 
and  which  he  read  (see  vol.  L  p.  829,  lines  4-6).  Apart  from  the 
question  of  the  slit,  Mr.  Ward  was  entitled,  he  thought,  to  credit  for 
the  use  he  had  made  of  tho  comparison  prism.  The  Fellows  would 
remember  that  he  exhibited  it  at  the  l^y  scientific  evening,  when 
great  interest  was  taken  in  it 

Mr.  Ward  said  he  had  tried  to  find  out  who  was  the  originator  of 
the  scale,  but  had  not  been  successful  in  doing  so,  though  he  knew  it 
was  not  new,  and  had  been  in  use  for  a  long  time  in  Qermany :  he  was 
not  aware  that  Mr.  Palmer  claimed  it. 


Mr.  Crisp  explained  the  points  of  his  paper,  "  On  some  Recent 
Forms  of  Camera  Lucida,"  a  drawing  of  that  of  Dr.  Hofroann  being 
enlarged  upon  the  black-board  by  Mr.  Stewart  ^see  p.  21).  Mr.  Crisp 
observed  that  there  had  been  this  year  a  glut  or  these  instruments,  as 
there  were  now  four  before  the  Society,  viz.  Hofmann's,  Pellerin's, 
Swift's,  and  Bussell*s. 

Dr.  Millar  said  that  the  form  last  mentioned  was  one  devised  by 
Dr.  Bussell,  of  Lancaster,  a  brief  description  of  which  he  then  gave, 
illustrated  by  a  drawing  on  the  board. 

Mr.  Beck  said  that  Mr.  Crisp  was  quite  right  in  saying  there  was 
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a  glut  of  these  instruments.  As  to  this  new  one  of  H<^Diaim's,  he 
oonld  not  see  what  the  special  advantage  of  it  was.  In  the  first  place 
^bej  had  to  take  out  the  eye-pieoe  because  the  reflecting  surface  was 
80  &r  from  it  that  they  could  not  get  an  j  vision  with  it  in  its  place. 
This  he  thought  was  a  great  disadyantage.  Then,  again,  how  was  it 
proposed  to  see  the  pencal  point  ?  The  rays  were  thrown  on  a  piece  of 
glam  (A),  Tsee  Fig.  2,  p.  21),  and  reflected  to  (B),  and  from  that  were 
reflected  tiirough  the  aperture  (E).  The  observer  at  (E)  looked 
through  a  piece  of  plate  glass  with  two  surfaces,  and  somewhere  on 
the  ground— upon  tiie  w^e  on  which  the  drawing  was  made — ^he 
would  see  the  object  If  they  did  not  mind  the  loss  of  light,  they 
could  get  all  the  advantages  claimed,  by  simply  making  a  hollow 
Wollaston*s  camera ;  but  in  both  cases  they  had  the  disadvantages  of 
looking  through  two  sur&oes  of  glass,  and  a  great  loss  of  light.  With 
all  the  changes  which  had  been  made  at  different  times,  he  still 
believed  that  if  persons  would  be  careful  to  split  the  ray  by  looking 
wi^  half  the  pupil  only,  and  would  also  take  the  trouble  to  properly 
modify  the  li^t,  there  was  nothing  better  than  the  old  form. 

Dr.  Hudson  said  that  as  one  who  very  frequently  drew  objects  from 
the  Microscope,  he  could  only  say  that  for  such  drawings  as  his  of 
living  objects  the  camera  lucida  was  nearly  useless.  The  method  he 
adopted  was  to  have  a  piece  of  glass  ruled  in  squares,  which  covered 
the  field  of  view ;  and,  having  ruled  paper  always  at  hand,  the  object 
was  drawn  square  by  square :  and  even  the  most  active  rotifer  would 
sometimes  remain  quiet  long  enough  to  get  the  outline  correctly.  With 
an  inanimate  object  he  could  not  conceive  anything  more  easy  than 
this  method,  even  to  an  indifferent  draughtsman. 

Mr.  lugpen  said  that  Hofmann's  camera  appeared  to  be  identical 
with  one  by  Amici,  which  was  forty  years  old  at  least  If  the  piece 
of  glass  (B^  were  ^tended,  it  would  be  the  same  exactly. 

Mr.  Cnsp  said  it  was  only  within  the  last  few  months  that 
Dr.  Hofroann  had  removed  part  of  the  plate  of  glass  (B),  the  restitution 
of  which  would  make  the  camera  the  same  as  Amici's,  according  to 
Mr.  Ingpen's  statement  In  the  drawing  of  this  non-microscopic  form, 
which  appeared  lately  in  'Nature,'  it  was  shown  according  to  its 
original  design.  

Mr.  Stewart  read  a  Note  by  Mr.  A.  D.  Michael  with  reference  to 
Hbe  finding  of  the  male  of  Cheylettu  venwHsgimus  (see  voL  i.  p.  817). 


Mr.  Crisp  called  attention  to  the  remarks  of  Professor  Adams  at 
the  meeting  of  the  Physical  Society,  on  9th  November,  on  the  advan- 
tages  poes^sed  by  a  portable  form  of  Dietzl's  difi&action  apparatus 
when  used  as  a  polarizer  for  the  Microscope  (see  p.  87). 


Mr.  Ingpen  made  some  remarks  upon  the  ^inoh  objective  exhibited 
by  Mr.  Crisp  at  the  October  meeting,*  made  by  the  Bausch  and  Lomb 

•  « Journal,'  vol.  i  p.  812. 
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Optical  Company,  in  which  the  cover  correction  was  obtained  by 
varying  the  thickness  of  a  film  of  glycerine  placed  between  the  front 
lens  and  an  external  flat  disk  of  glass,  as  described  on  p.  251  of  the 
same  yolume.  It  was  similar  in  construction  to  one  made  by  Mr. 
Gnndlach,  and  exhibited  i^t  a  scientific  evening  in  1876,  but  ^owed 
considerable  improvement.  The  figure  and  colour  were  excellently 
corrected,  but  the  definition  could  hardly  be  considered  brilliant. 
The  cover  correction  was  remarkably  quick  and  satisfcu^tory,  a  small 
alteration  making  all  the  difference  between  the  best  definition  and 
none  at  all.  The  apparent  angle  of  aperture  was  very  large,  but  he 
thought  part  of  it  was  '*  spurious,"  probably  owing  to  reflection  from 
the  edge  of  the  glycerine  film.  The  working  distance  was  inconve- 
niently small,  and  as  the  adjustment  was  made  inside  the  objective,  it 
was  close  for  very  thin  as  well  as  for  thicker  covers.  The  method  of 
correction  was  a  very  interesting  one,  and  one  which  he  thought 
might  hereafter  form  a  new  point  of  departure  in  the  construction  of 
objectives. 

Mr.  Beck  said  that  the  Fellows  would  remember  that  recentiy  a 
question  was  raised  by  the  American  Microscopical  Congress  as  to 
whether  the  aliquot  parts  of  an  inch  or  of  a  metre  should  be  used  as  a 
universal  standard  of  microscopical  measurement,  ani  he  then  ven- 
tured to  suggest  that  they  should  give  the  matter  their  attention.  He 
had  considered  it,  and  he  certainly  should  recommend  that  the 
divisions  of  the  metre  should  be  adopted.  It  was  asked  at  the  time 
whether  the  scales  of  the  divisions  of  the  millimetre  could  be  obtained 
in  the  event  of  their  being  required ;  and  having  turned  his  attention 
to  the  matter,  he  had  arranged  a  micrometer  in  which  both  scales  could 
be  seen.  Having  ruled  a  fiducial  line,  they  had  ruled  on  one  side  of 
it  Yhu  ^^^  iV<nr  ^^  ^^  ^^^>  ^^^  ^^  ^^^  other  side  the  y^  of  a  milli- 
metre, so  that  having  the  two  scales  on  one  slide  there  would  be  no 
longer  any  necessity  for  changing  the  slides  every  time  they  wanted  to 
make  a  comparison.  There  would  be  a  further  advantage  in  having 
the  two  scales  in  this  way  for  comparisons,  because  if  there  should 
happen  to  be  any  error  or  imperfection  in  the  instrument  used  for 
ruling,  it  would  be  common  to  both  scales.  He  had  much  pleasure 
in  presenting  one  of  these  scales  to  the  Society,  and  if  any  Fellow 
found  anything  which  could  be  improved  he  should  be  happy  to 
adopt  the  suggestion. 

A  Discussion  took  place  between  Mr.  J.  Mayall,  jun.,  and  Dr. 
Edmunds,  as  to  the  immersion  prism  referred  to  by  the  latter  at  the 
October  meeting  (vol.  i.  p.  809),  and  which  Mr.  Mayall  claimed  to 
have  been  originated  and  suggested  by  him,  a  claim  which  Dr. 
Edmunds  on  the  other  hand  disputed. 


The  following  were  exhibited  :— 

Dr.  Hudson : — Seventeen  coloured  transparent  drawings  of  rotifers. 

Mr.  F.  H.  Ward : — (1)  The  micro-spectroscope  and  apparatus 
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referred  to  in  his  paper,  and  (2)  two  sections  of  broom,  double 
stained  by  bimself,  which  were  much  admired. 

Dr.  MilLur : — The  camera  Incida  devised  by  Dr.  Bassell. 

Mr.  Crisp : — (1)  Hofinann's  camera  lacida.  (2)  Swilk's  ditto. 
(S)  Dietzl's  di£&action  apparatus.  (4)  Stein's  Infusoria,  Part  III. 
(the  Flagellata).  (5)  Micro-photographs  of  botanical  subjects,  by 
DeBary. 

Mr.  J.  Mayall,  jun. : — (1)  His  two  modifications  of  Dr.  Woodward's 
**  new  doTice,"  in  which  the  four  exposed  surfaces  of  the  prism  are 
utilized  by  cutting  them  at  yarious  angles,  so  as  to  approximate  the 
angle  of  Qie  illuminating  rays  to  the  semi-aperture  of  the  objectiye 
likely  to  be  used.  One  is  an  ordinary  prism  so  cut,  but  with  circular 
top  for  conyenienoe  of  rotation,  and  mounted  at  tiie  end  of  a  brass 
tube  with  wide  slots  for  the  free  intromission  of  light  perpendicularly 
to  each  face.  The  other  is  a  nearly  hemispherical  lens  with  the  four 
faces  cut  on  the  spherical  surfiftce,  and  mounted  on  a  rod  attached  to 
the  centre  of  this  surface.  (2)  A  nearly  hemispherical  lens  and  a 
small  semi-cylinder  mounted  conyeniently  for  immersion  illumination. 


Vew  Pellows: — The  following  gentlemen  were  elected  Fellows 
of  the  Society: — ^Edwin  W.  Alabone,  MJ).,  M.E.O.S.,  and  John  Simp- 
son Harrison,  Esq. 


Mebtiko  of  8th  Januabt,  1879,  at  King's  College,  Strand,  W.C. 
J.  W.  Stephenson,  Esq.,  F.R.A.S.  (Tseasxtbee),  in  the  ohaib. 

The  Minutes  of  the  meeting  of  11th  December  were  read  and 
confirmed,  and  were  signed  by  the  Chairman. 


The  following  List  of  the  Donations  receiyed  since  the  last 
meeting  was  submitted,  and  the  thanks  of  the  Society  giyen  to  the 
donors. 

From 
Abbe,  Dr.  £. — Die  Opiieoben  HulfBmittel  der  Bfikroakopie. 
(Extracted  from  *  Bericht  iiber  die  ivissensohaftliche  Ap- 
pArate  auf  der  Lomlozier  Intemationalen  Aussiellnng  un 

Jahre,  1876*) The  Author. 

Badham,  Dr.  O.  D.^The  Eaculent  FuDgoses  of  England. 

2iided.    1863 Mr,  Frank  Crisp. 

Cooke,  Dr.  M.  C.—Grevillea.    Volfl.  L-VI.    1872-8       ..      ..  Ditto, 

Deby,  Jnlien. — De  la  recherche  Microsoopiqne  du  Sang  an  point 
de  Tue  Medico-legal.   1876.   (Extracted  from  the  *  Annales 

de  la  Socktd  Beige  deMicrofiOopie') The  Author. 

„  „  Oe  que  c'est  qn'nne  Diatom^  1877.  (Ex- 
tracted from  the  *  Balletin  de  la  Soci^te  Beige  de  Micro- 
Bcopie '  for  1877),  and  five  other  papers       Ditto. 


The  Chairman  haying  requested  the  Fellows  to  appoint  two 
auditors  of  the  accounts  for  the  past  year,  Mr.  Goodinge  (proposed 
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by  Mr.  Ourties,  and  seconded  by  Dr.  Matthews),  and  Mr.  Curties 
(proposed  by  Mr.  Guimaraens,  and  seconded  by  Mr.  Michael),  were 
auly  elected.  

Mr.  Stewart  gave  a  rSsumi  of  a  paper  by  Mr.  W.  J.  Sollas,  M.A., 
F.G.S., "  Observations  on  Dactylocalyx  pumiceus  (Stachbory),  with  de- 
scription of  a  new  yariety,  D.  Stuchhuryi**  the  cluef  points  of  interest 
in  which  were  illustrated  by  diagrams  drawn  upon  the  black-board. 
The  photographs  and  drawings  which  accompanied  the  paper  were 
also  handed  round  for  inspection.  (This  paper  will  appear  in  the 
April  number.)  

Dr.  Matthews  said  that  he  had  been  giving  a  good  deal  of  atten- 
tion lately  to  the  subject  of  corals,  madrepores  and  allied  forms,  and 
on  examining  them  he  thought  he  had  found  some  evidences  of  para- 
sitism. At  the  base  of  eadi  of  many  specimens,  he  had  found  that 
there  was  a  rough  mass  of  stony  material  which  he  at  first  cast  aside. 
Some  time  afterwards  he  was  led  to  examine  these  parts  in  the  hope 
of  finding  diatoms  or  foraminifera  upon  or  in  them,  and  he  then  dis- 
covered &e  curious  fact  that  each  Qpral  was  more  or  less  based  upon 
a  sponge,  and  that  it  appeared  to  be  a  real  case  of  parasitism.  He  at 
first  thought  that  he  had  made  a  discovery,  but  further  inquiry  showed 
that  there  had  been  a  paper  written  upon  the  subject  by  Mr.  Carter.* 
He  (Dr.  Matthews)  found  that  this  state  of  things  was  shown  in  nine 
cases  out  of  ten  of  the  specimens  ex&mined  by  him.  There  were, 
however,  some  other  specimens  which  displayed  clear  evidence  of 
having  been  bored  by  a  sponge.  He  had  also  found  that  certain 
sponges  had  become  associated  with  some  of  the  madrepores  in  such 
a  manner,  as  to  suggest  the  idea  of  a  kind  of  mutual  parasitism  or 
commensalism,  and  also  that  in  some  cases  the  whole  sponge  had 
become  enclosed  and  the  cavity  filled  by  sarcode  and  gemmules,  the 
whole  being  fused  together  in  such  a  way  that  it  was  hardly  possible 
to  tell  by  the  Microscope  where  the  gemmules  ended  and  the  corallum 
began ;  in  fact,  the  fusion  of  the  two  seemed  very  complete  and  extra- 
ordinary, the  thin  layer  of  corallum  extending  completely  over  the 
sponge.  He  had  found  also  some  foraminifera,  but  had  not  yet  had 
time  to  examine  them.  Mr.  Garter  in  his  paper  did  not  mention  any 
coral  larger  in  size  than  \  inch,  and  this  was  described  as  being  wholly 
on  the  surface  of  the  sponge.  He  thought  the  matter  was  worth 
mentioning,  and  although  it  might  be  only  one  fact  added  to  the  great 
heap,  it  might  some  day  be  of  use  when  dealt  with  by  other  hands. 

Mr.  Stewart  said  that  very  commonly  before  these  corals  arose  as 
a  branching  stem  they  spread  out  in  a  thin  layer,  from  which  the 
corallum  afterwards  arose.  They  were  very  often  fixed  to  a  loose 
kind  of  oolitic  rock,  which  was  very  friable  and  easily  broken  down, 
and  it  was  easy  to  imagine  how  this  kind  of  cap  might  involve  a 
sponge.  If  what  had  been  described  occurred  in  this  manner,  he 
should  hardly  be  disposed  to  call  it  a  case  of  parasitism.  In  some 
kinds,  however,  such  as  the  Hyalonema  or  glass  rope  sponge,  they 
♦  See  vol.  1.  p.  288. 
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freqnenily  met  with  a  kind  of  true  parasitisiiL  It  was  also  quite  a 
oommon  thing  to  find  Hydrozoa  and  other  things  attached  to  the 
sponges. 

Dr.  Matthews  said  that  he  spoke  with  diffidence  on  the  question  of 
parasitism.  He  had  a  number  of  specimens  to  show  after  the  meeting, 
and  which  he  thought  would  help  to  elucidate  the  question. 

On  the  motion  of  the  chairman,  a  vote  of  thanks  was  passed  to 
Mr.  Sollas  for  his  paper,  the  chairman  saying  he  thought  it  had  not 
been  of  any  less  interest  from  haying  been  the  means  of  eliciting  the 
yery  interesting  oommunication  of  Dr.  Matthews. 

Dr.  J.  Edmunds  read  a  ^  Note  on  a  Bevolyer  Immersion  Prism  for 
Sub-stage  Illumination,"'the  subject  being  illustrated  by  diagrams,  and 
by  Uie  exhibition  of  the  apparatus  described  (see  p.  82).  A  discussion 
ensned  between  Mr.  Lettsom,  Mr.  Mayall,  and  Dr.  Edmunds. 

Mr.  John  Mayall,  jun.,  read  a  paper  *^  On  Immersion  Illuminators/' 
Tarions  kinds  of  which  he  exhibited  in  illustration  of  the  paper  (see  p.  27). 

The  Chairman  inquired  if  Mr.  Mayall  had  tried  mounting  objects 
otherwise  than  in  balsam,  because  it  appeared  to  him  that  water  might 
bo  a  very  good  medium. 

Mr.  lutyall  said  he  had  been  working  mainly  upon  objects  in 
Ganada  baLmm,  but  he  had  some  time  ago  the  opportunity  of  exami- 
ning some  of  Professor  Tyndall's  bacteria,  which  were  in  water,  and 
he  then  saw  very  clearly  with  the  immersion  what  Mr.  Dallinger  had 
tiie  greatest  difficulty  in  making  out. 

The  Chairman  thought  that  the  greater  difference  between  the 
refractiye  index  of  diatom  silica  and  water,  as  compared  with  balsam, 
woald  probably  render  the  structure  more  visible  if  water  was  used. 

Mr.  Mayall  said  he  remembered  to  have  observed  that  such  was 
the  case.  

The  Chairman  said  that  they  had  another  paper  by  Mr.  Mayall, 
**  The  Aperture  question,"  and  one  by  himself,  "  On  a  Catoptric  Im- 
mersion Illuminator  "  (see  p.  86),  which  must  be  taken  as  read,  owing 
to  the  press  of  business  before  the  meeting. 


Mr.  Crisp  explained  the  views  of  Mr.  Jnlien  Deby  in  the  paper  he 
had  sent  entitled  *^  Is  not  the  rotiferous  genus  Pedalion  of  Hudson 
Sjmonymous  with  Hexarthra  of  Ludwig  Scbmarda?"  Dr.  Hudson's 
^awings  of  PedtUion  and  that  of  Schmarda  being  laid  before  the 
meeting. 

Mr.  Stewart  read  part  of  a  paper  by  Mr.  Eitton,  on  <<  The  Thallus 
of  Diatoms,"  accompanied  by  comments  on  the  views  expressed  by 
Dr.  Lanzi  and  Mr.  Eitton  (see  p.  88). 

Mr.  Crisp  gave  an  account  of  the  observations  of  Professor  Graber, 
of  Czemowitz,  on  some  new  sense-organs  (supposed  to  be  auditory) 
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in  insects,  and  suggested  that  they  would  fonn  a  highly  interesting 
subject  for  the  further  examination  of  microscopists,  the  more  par- 
ticularly as  Professor  Graber  stated  that  for  want  of  time  he  had  been 
unable  to  complete  the  observations  that  required  to  be  made  in 
order  to  establish  their  exact  character.  The  organs  described  were 
drawn  on  the  black-board  by  Mr.  Stewart  (see  p.  45,  and  Plate  lY. 
Figs.  1,  1  a,  1 6,  2,  and  2  a). 

Dr.  Matthews  inquired  if  the  hairs  were  supposed  to  perform  the 
function  of  otoliths. 

Mr.  Stewart  regarded  the  mode  of  nerve-termination  of  these 
organs  as  presenting  the  closest  resemblance  to  that  of  the  human 
auditory  apparatus.  He  thought  there  seemed  in  all  cases  a  special  r 
provision  to  prevent  the  otolith  from  touching  the  hairs.  If  they ' 
examined  it  in  the  bony  fish  they  would  find  that  there  was  an  otolith 
convex  on  the  side  facing  the  brain,  and  this  would  come  in  contact 
with  the  hairs,  but  for  the  fact  that  they  also  constantly  found  deep 
grooves,  which  seemed  as  if  they  were  to  ensure  that  the  otolith 
should  be  in  as  close  a  connection  as  possible  without  resting  upon  them. 

The  Chairman  proposed  a  vote  of  thanks  to  Mr.  Crisp  for  his  very 
interesting  description  of  the  important  observations  referred  to,  and 
to  the  authors  of  the  other  papers  which  had  been  read  that  evening, 
which  was  carried  unanimously. 


The  List  of  Fellows  nominated  for  election  as  members  of  the 
Council  at  the  ensuing  annual  meeting,  was  read  in  accordance  with 
the  44th  bye-law. 

The  following  objects  were  exhibited :~ 

Mr.  Ingpen :— (1)  An  old  camera  luoida,  of  the  form  designed  by 
Amici,  in  which  the  image  of  the  object  is  twice  reflected,  first  by  an 
opaque,  and  then  by  the  first  surface  of  a  transparent  mirror;  the 
method  being  identical  with  that  of  Dr.  Hofinan  described  at  the  last 
meeting.  (2)  Also  another,  by  Amici,  in  which  the  image  of  the 
object  was  reversed  by  a  right-angled  prism. 

Dr.  Matthews:— Specimens  exhibiting  parasitism  of  a  coral  on  a 
sponge. 

Mr.  F.  H.  Ward : — Sections  of  mistletoe  from  an  apple-tree 

double  stained. 

Mr. Crisp: — (1)  The  Sorby  miniature  micro-spectroscope  (see 
p.  81).  (2)  Kecklinghausen  and  Meyer's  pathological  micro-photo- 
graphs. (3)  Specimens  of  microscopic  printing  issued  by  the 
Security  Printing  Company.  (4)  Muhr's  "Wall  Charts"  of  the 
anatomy  of  the  head  of  insects. 


Mr.  Heneage  Oibbes  was  elected  a  Fellow  of  the  Society,  and 
five  gentlemen  were  proposed  for  election  at  the  next  meeting. 

Walter  W.  Beeves, 

Asaist.'Secretary, 


Digitized  by 


Google 


JOURNAL 

OF  THK 

ROYAL  MICROSCOPICAL  SOCIETY. 

APBIL,  1879. 


TRANSACTIONS  OF  THE  SOCIETY. 


IK.— The  PresidetU'a  Address.    By  H.  J.  Slack,  P.G.S. 
(Bead  12ik  Fdrruary,  1879.) 

I  AM,  nnfortimately,  quite  unable  to  follow  in  the  footsteps  of 
Mr.  Sorby,  who,  upon  two  occasions,  brought  before  yon  in  his 
Annual  Addressee  important  original  work,  highly  gratifying  to 
those  who  yalne  and  desire  to  increase  the  scientine  standing  of  this 
Society.  Failing  in  this,  it  seemed  most  desirable  to  select  a  few 
points  of  interest  for  yonr  consideration,  arising  ont  of  recent 
invention  and  obeeryation. 

First,  I  wonld  mention  the  introduction  of  the  oil  lenses  sug- 
gested by  Hr.  Stephenson,  and  constructed  under  the  direction  of 
Professor  Abbe  by  Herr  Zeiss,  of  Jena.  The  objects  of  this  inyen- 
tion  are  twofold ;  first,  to  do  away  with  the  troublesome  necessity 
tar  making  corrections  with  the  screw  collar  intooduced  by  Andrew 
Boss,  and  secondly,  to  obtain  the  largest  angle  of  aperture  with 
s  good  working  distonce.  By  selecting  an  oil,  or  mixture  of  oils 
having  the  same  refractive  power  as  the  covering  glass,  it  was 
eonpeeted  that  a  fixed  correction  would  suffice  for  any  thickness. 
When  the  cover  was  tiiicker,  as  the  working  distance  of  the 
objective  remained  unchanged,  there  would  be  a  thinner  stratum 
of  <h1  used  upon  the  immersion  principle,  and  when  the  cover 
was  thinn^  the  oil  stratum  would  be  thicker.  After  many  trials, 
ProfesBor  Abbe  found  oil  of  cedar  wood  had  very  nearly  the  requi-* 
site  poperties  when  the  illumination  was  with  obUque  Ught,  and 
was  unpinoved  for  direct  Ught  by  an  admixture  with  oil  of  fennel 
seed.  The  dass  made  (or  Mr.  Stephenson  fully  answered  expec- 
tation. It  had  according  to  his  description  a  balsam  angle  of 
113^,  its  power  was  rather  more  than  one-ninth,  and  the  only 
correction  it  needed  was  a  change  in  the  length  of  the  Microscope 
tnbe  from  10  inches  to  12  when  very  thin  covers  were  em- 
ployed. One  result  of  using  objectives  of  this  construction,  taken 
m  connection  with  Professor  Abbe's  account  of  the  way  in  which 
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lined  objects  can  be  viewed,  or  lined  appearances  produced,  has 
been  to  throw  fresh  doubt  as  to  the  correspondence  between  actual 
structure,  and  optical  effects  of  this  description;  and  we  are  thrown 
back,  as  I  pointed  out  in  reference  to  insect  scales  lon^  ago,  u^n 
ti^e  necessity  of  making  various  experiments,  and  of  reasonmg 
from  the  b^  analogies  we  can  obtam  in  the  interpretation  of  the 
appearances  we  see.  Amongst  those  who  have  experimented  with 
the  oil  lenses  I  may  mention  Dr.  Pigott,  who  speaks  of  a  No.  15 
as  a  ''  magnificent  glass." 

It  was  not  found  by  Mr.  Dallinger,  whose  researches  require 
the  highest  and  most  efficient  optiou  aid,  that  the  oil  objeddyeB 
showed  anything  he  could  not  see  with  the  Powell  and  Lealand 
glasses  he  usually  employed,  but  he  at  once  admitted  and  praised 
the  great  facility  with  which  they  could  be  used.  He  has  since 
obtained  excellent  effects  by  using  oil  of  cedar  wood  with  Powell 
and  Lealand*s  newest  |,  ^,  and  tV>  &i^d  expresses  great  admiration 
for  a  new  wet  and  dry  ^  by  the  same  makers. 

By  the  kindness  of  Mr.  Baker,  Ihad  an  opportunity  of  trying  an 
i  and  ^.  The  latter  I  found  a  splendid  glass,  remarkable  for  the 
ease  witii  which  it  displayed  difficult  objects,  and  requiring  only  a 
film  of  oil  to  connect  it  with  the  slide  covet.  The  |  had  soch  a 
large  workmg  distance  that  it  required  a  little  puddle  of  the  oil, 
and  on  this  account  could  only  be  employed  with  the  Microscope  in 
a  vertical  positioiL  I  am  told  that  these  glasses  are  not  all  alike  in 
this  respect 

The  *  American  Quarterly  Microscopical  Journal '  for  January, 
1879,  contains  a  letter  from  Professor  Abbe,  explaining  that  owing 
to  a  mistake  several  4ths  have  been  made  with  a  ba&am  angle  ^ 
107''  to  109^  only,  mstead  of  114  to  116,  as  they  should  have 
been.  He  also  states  these  objectives  are  composed  of  *'  four  sepa- 
rate lenses,"  and  not  three,  as  Professor  R  L.  Smith  supposed. 

It  seems  probable,  from  Mr.  DaUinger's  experimente,  and  a  few 
made  by  myself,  that  opticians  may  be  able  to  furnish  us  with 
oljeisiives  tliat  can  be  corrected  for  either  oil  or  water;  but  if  this 
cannot  be  satisfiEU^torily  accomplished,  it  is  not  likely  that  the  <h1 
lenses  will  supersede  the  water  ones,  though  they  have  obviously 
some  decided  advantages  for  special  purposes 

The  fine  performances  of  the  large-angled  glasses  of  the  best 
makers,  and  the  resulte  obtained  with  the  extreme  angles  of  the  oil 
Ibises,  have  led  in  some  quarters  to  a  belief  that  great  angles  are 
good  for  all  purposes;  but  there  can  be  little  doubt  ttiat  this  will  be 
mund  a  mistake,  and  that  glasses  of  small  and  moderate  angles, 
with  fine  corrections,  will  still  be  needed  for  much,  and  probably 
for  most,  valuable  work.* 

*  See  Dr.  Pigott's  paper  **  On  the  Invisibility  of  Minnie  Refracting  Bodies 
caused  by  Excess  of  Aperture,"  *  M,M.  J.,'  February,  1875,  p.  55. 
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Hr.  Dallinger  has  pointed  out  that  fine  dnr  Ibises  are'  still 
■ecessary  for  many  cases  in  which  the  nse  of  flnios  is  objectionable, 
and  this  brings  ns  to  the  consideration  of  the  direction  in  which  we 
mnst  look  for  farther  progress. 

It  18  now  several  years  since  Dr.  Pigott  called  attention  to  the 
practical  importance  of  the  residual  errors  of  the  best  objectives 
then  made,  and  he  proved  experimentally  that  with  the  existing 
materials  it  was  possible  to  rednce  them.  Since  then  important 
advances  have  been  made,  both  with  dry  and  wet  lenses,  and  it  is 
probable  that  for  a  farther  advance,  to  any  important  extent,  the 
optician  mast  be  supplied  with  fresh  materials. 

FrofiBssor  Abbe  says,  '*  The  impossibility  of  removing  each  chro- 
matic difiTerence  of  spherical  aberration  has  its  root  in  the  circam- 
gtanoe  that,  in  the  kinds  of  crown  and  flint  glass  at  present  provided, 
the  dispersion  always  goes  hand  in  hand  with  the  mean  index  of 
re&action,  in  snch  a  way  that  the  higher  dispersion  is  attached  to 
the  highest  index.  The  outstanding  aberrations  might  be  com- 
pletdiv,  or  very  nearly,  compensated,  if  an  optical  material  were 
provided  in  wmch  a  relatively  lower  refractive  index  were  united 
with  a  higher  dispersion,  or  a  higher  refractive  index  with  a  rela« 
tively  ampler  dispersion.  It  would  then  be  possible  by  combining 
80ch  materials  with  the  ordinary  crown  and  flint  glass  to  remove 
the  diromatic  and  spherical  aberrations  which  are  partiy  discon- 
nected, and  thus  fulfil  the  essential  conditions  arismg  &om  the 
chromatic  difiference."  * 

Professor  Abbe  also  remarks  upon  the  very  small  number  of 
penons  engaged  in  the  manu&cture  of  glass  for  optical  purposes, 
and  upon  tiie  few  substances  that  have  hitherto  be^n  employed  in 
its  preparation.  Looking  to  the  present  conditions  of  manu£Etcturing 
lodnstry,  which  oSest  the  largest  ^uns  to  those  who  can  produce  at 
the  lowest  price  articles  required  in  great  quantities,  it  is  not  pro- 
bable that  purely  commercial  considerations  will  induce  anyone  to 
devote  attention  to  the  demands  of  science  for  new  kinds  of  glass 
or  sobetitotes  for  glass,  and  the  task  is  not  Ukely  to  be  undertaken 
mikfls  timragh  the  help  of  private  munificence,  or  State  aid. 

Besides  glasses,  which  are  chiefly  silicates  of  potash,  soda,  and 
lead,  with  a  Uttle  alumina  or  lime,  &c.,  there  seems  a  probability 
timi  a  daas  of  compounds  resembling  precious  stones  may  come  into 
optical  use.  M.  Foil,  a  celebrated  manufacturer  of  optical  glass, 
and  M.  Fremy  have  succeeded  in  artificially  producing  rubies  and 
sapphires,  alumina  minerals  of  high  r^ractive  power,  and  it  is  not 
impossible  some  quite  new  compounds  may  be  formed.  When  Sir 
David  Brewster  experimented  with  jewel  lenses,  he  spoke  verv  highly 
of  garnet,  which  is  a  compound  of  three  or  four  silicates,  chiefly  of 

*  *]>ie  Optiflchen  Haifinnitiel  der  MikiOBkopie/  von  Dr.  E.  Abbe,  Profetaor 
an  der  Univendtat  za  Jena,    .^unachweig,  1878. 
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alumina  and  lime.  If  the  opticum  were  empplied  with  fresh  snV 
stances  possessing  the  requisite  ])ropertiee,  we  might  not  only  have 
<d)jectiyes  of  more  perfect  corrections,  but  higher  powers  with  flatter 
cunres  and  larger  lenses. 

Passing  from  objectives  to  their  employment  and  performance, 
we  find  Professor  Abbe  dealing  with  the  conditions  necessary  for 
the  resolution  of  dose-lined  and  analogous  objects,  Mr.  Dallinger 
measuring  the  flagella  oi  Bacterium  termo  and  finding  them  less  than 
the  200,000th  of  an  inch,  and  Dr.  Pigott  exhibiting,  by  remagnifi- 
cation,  the  image  of  a  spider  line  diminished  to  the  one-millionth  of 
an  inch. 

If  we  consider  the  appUcation  of  high  powers  to  natural  history, 
it  is  an  interesting  question  how  far  the  existing  optical  means 
enable  the  structure  and  rank  of  many  of  the  minuter  organisms  to 
be  discovered,  and  how  far  down  in  the  scale  sexual  generation  can 
be  affirmed,  or,  with  probability,  assumed. 

Professor  Haeckel  places  amongst  his  Protista,  eight  daases 
of  creatures,  including  Amoeba,  Flagellata,  Diatoms,  &c.,  and 
affirms  of  the  whole  list  '^  that  the  most  important  physiok^cid 
characteristic  of  the  kingdom  Protista  lies  in  the  exclusively  non- 
sexual propagation  of  all  the  organisms  bdonging  to  ii"  *  With 
regard  to  thut  statement,  it  may  be  mentioned  that  in  1863  Dr. 
li^llich  published  a  reroarkable  series  of  observations  on  the  form 
of  Amoeba  he  discovered  in  a  Hempstead  pond,  and  named  viUosa 
from  its  having  a  permanent  villous  organ  protruding  from  one 
part.  He  stated  that  ''one  of  the  most  remarkable  amongst  the 
most  novel  and  varied  characters  of  the  AmoebsB  consists  in  ihe 
veside,  in  which  the  true  nucleus  is  contained,  having  been  found 
to  be  distinctly  membranous  in  some  individuals.''  He  noticed 
also  "  a  clear  nucleolus,"  and  inquired  whether  the  anpearanoes 
presented  justified  the  belief  that  the  creature  possessed  ''  a  germ 
cell  and  sperm  cells.'*  t 

In  April,  1875^  Messrs.  Dallinger  and  Drysdale  described  a 
series  of  mcts  in  the  life-history  of  certain  flagellate  monads,  indud«> 
ing  a  sexual  union,  a  division  of  nucleus,  and  formation  of  germs  «t 
firat  so  minute  as  to  be  separatdy  invisible,  and  then  developing  by 
several  changes  into  the  parental  form.  A  magnification  of  2600 
diameters  sufficed  for  watching  these  processes,  and  made  Uie  nudei 
appear  about  one-eighth  of  an  inch  in  their  shortest  diameter.  One 
of  the  creatures  in  its  most  globular  condition  had,  with  that  power, 
an  apparent  longest  diameter  exceeding  one  inch,  and  the  snorter 
diameter  a  little  under  an  inch.  If  we  compare  these  dimensions 
with  those  of  Bacterium  termo  magnified  4000  diameters,  in  Mr. 

♦  « History  of  Creation,'  vol.  ii.  p.  69. 
t  *Aim.  N.  H.,' May,  1868. 
X  •M.M.J.,' May,  1875. 
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Dallmger^s  dmwing  represented  in  the  September  number  of  the 
new  Journal,  *  we  find  the  latter  creatore's  body  comnoeed  <^  two 
oval  beads,  each  one  seeming  only  aboat  the  size  of  tne  nnclens  of 
ihe  JQst  mgntjonfld  flagellate  monad,  though  the  magnification  is 
1400  diameterB  greater.  How  much  smaller  living  ereatores  may 
exifit  it  is  not  possible  to  say,  bat  with  those  of  these  dimensicmswe 
can  searoely  eoqiect  any  mode  of  vision  famished  by  the  Microscope  to 
enable  the  pfocesses  of  their  germ  fixrmation  to  be  traced.  Another 
ds&cahj  of  dealing  with  these  organisms  arises  from  the  &et  that 
it  is  only  by  nnintermittent  watchmg  &>r  a  long  time  and  onder  a 
variety  of  conditions  that  the  whole  circle  of  their  life  changes 
can  be  made  known.  Mr.  Dallinger  has  shown  in  the  case  <tf 
monads  that  the  same  q)ecies  in  cufiiBrent  stages  of  development 

Cnt  Tery  diffiarent  aspects  and  behave  in  very  difierent  vfrays. 
minnte  bacteoria  foond  to  be  oanable  of  producing  in  animals 
the  splenic  disease  which  the  French  call  sang  de  rcUSy  has  been 
found  by  other  observers  able  under  certain  conditions  to  branch 
Uke  the  mycelium  of  a  mould;  and  in  M.  Pasteur's  book 'La  Biere' 
will  be  found  many  illustrations  of  disHimilar  growths  of  farm^ts, 
and  fungi  under  difierent  circumstances.  After  recounting  many 
interesting  experiments,  M.  Pasteur  remarks  that  in  the  dust  of  a 
laboratory  in  which  fermentations  are  studied,  there  are  many  germs 
which  give  rise  to  organisms  which  it  is  impossible  to  distinguish 
bom  alcoholic  fermento,  although  they  do  not  possess  the  iux)pertie8 
of  those  bodies. 

In  endeayouring  to  aydd  the  error  of  lumping  together  a 
number  of  small  organisms  under  a  common  heading,  implying  a 
letj  low  sta^  of  development,  attenticm  diould  be  paid  to  any 
indications  that  may  be  obtiUned  firom  their  external  organs, 
although  iheir  internal  structure  may  defy  scrutiny.  An  or- 
ganism fiomoished  with  cilia  in  constant  vibration  is  in  that 
respect,  and  may  be  in  others,  below  another  in  which  ciliary 
motion,  to  use  ttie  words  of  the  '  Micrographic  Dictionary,'  ''is 
interrupted  at  intervals,  apparently  under  the  influence  of  a  vfilL'' 
Of  couxse,  the  term  **  will  is  only  employed  to  express  a  remoto 
analogy.  The  diffiarence  ajq^ears  to  be  that  the  ceasdess  motion  in 
one  case  responds  to  some  continuous  necessity,  possibly  that  of 
reqnration,  wnile  the  intermittent  one  responds  to  a  le£»  £:eq  uent 
need,  such  as  going  in  search  d  food.  The  "  springing  monad  "  of 
Messrs.  Dallinger  and  Drysdale,t  so  called  from  its  peculiar  habit 
of  coiling  and  uncoiling  one  of  its  flagella  with  a  darting  motion, 
■ot  UBue  the  vortiodlay  carrying  tne  body  with  it,  evidc^y 
poeee»es  an  iostrument  superior  to  the  simple  cilium,  and  the  same 
may  be  said  of  the  "  hooked  monad  "  of  these  observers,  a  creature 
**  ¥nth  a  peirsistent  hook-like  flagellum.''    The  *'  calycine  monad,*'  to 

•  ♦  Joamal  B.  H  S^  vol  L  No.  4.  f  •  M.  M.  J.,'  voL  x.  p.  245. 
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which  reference  has  already  been  made^is  in  its  normal  state  like  a 
cnp)  terminating  in  a  slender  pointed  stem.  It  has  nuclear  bodies 
and  two  large  '^eye  spots,"  wiih  the  strange  ^'rhythmical  opening 
and  shutting  "  seen  by  these  observers  in  some  other  monads.  It 
is  provided  with  four  long  flagella,  and  the  authors  say,  its  mode 
of  locomotion  is  ''a  graceful  gliding  through  the  water,  the 
flagella  moving  so  often  and  so  rapidly  as  to  render  their  detection 
impossible  when  the  monad  is  at  its  swiftest  They  could  roll  over 
on  their  long  axis,  and  change  the  direction  of  their  motion  with 
lightning-like  rapidity,  and,  however  crowded  the  field,  not  the 
slightest  approximation  to  collision  occurred."  In  this  case  the 
creature  is  big  enough  for  some  important  internal  organs  to  be 
seen,  but  had  it  been  too  small  for  this,  or  had  none  b^  open  to 
detection,  would  not  its  remarkable  and  varied  powers  of  locomotion 
have  affcnded  &ir  ground  for  suspecting  that  it  ought  not  to  be 
ranked  among  the  simplest  unicellular  bodies  ? 

Before  passing  to  another  topic,  a  protest  may  be  admitted 
against  a  not  uncommon  practice  of  describing  some  of  the  lowest 
living  things  as  composed  of  a  little  mass  of  *'  homogeneous  proto- 
plasm." Is  it  not  true,  whenever  magnification  reasonably  pro- 
portioned to  the  size  of  any  organism  can  be  applied,  its  proto- 
plasm, so  far  from  being  *'  homogeneous,"  exhibits  granulation,  or 
partides  differing  in  refractive  power,  and  presumably  in  chemical 
prop^es  from  the  mass  ? 

The  progress  of  discovery  certainly  leads  to  the  belief  that  the 
processes  and  functions  of  the  higher  animals  are  developments  of 
what  is  found  low  down  in  the  scale.  In  a  lecture  ^*  On  the  Phe- 
nomena of  Life  common  to  Animals  and  Plants,"*  Claude  Bernard 
said,  *'  the  nrinciple  of  vital  unity  dominates  in  the  entire  history  of 
animals  and  plants,"  and  he  characterized ''  nutrition"  as ''  continuous 
generation."  In  another  passage  he  said,  "  At  ihe  origin  of  every 
nutritive  or  generative  phenomenon  there  is  an  organized  agent, 
eg^,  germ,  cell,"  and  up  to  the  present  time  the  Spontaneous  Gene- 
ration Controversy  has  resulted  m  showing  that  there  are  no  known 
means  of  obtaining  any  manifestaidons  of  new  life,  excepting  as  the 
products  and  results  of  previous  life,  acting,  and  acted  upon,  by 
appropriate  surroundings.  There  is,  however,  another  controversy 
still  going  on,  in  which  the  Microscope  is  indispensable,  which  has 
very  wide  and  important  bearings  upon  a  variety  of  scientific  ques- 
tions, and  which  has  a  better  cmmce  of  being  finally  settled. 

This  controversy  relates  to  M.  Pasteur's  exphmation  of  certain 
&cts  and  appearances  belonging  to  fermentation.  In  1861,  and 
since,  M.  Pasteur  has  been  led  by  various  experiments  to  divide  a 
group  of  Uving  organisms  into  two  classes,  which  he  designates 
aercbies  and  anaercbies,  the  former  requiring  for  their  existence 
♦  *Kevue  Scientifique,'  26th  September,  1874. 
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and  growth  {be  presence  of  free  oxygen,  and  the  latter  able  to  dia- 
penee  with  it,  provided  they  are  bronght  in  contact  with  a  ferment- 
aUe  sabstuice  from  which  they  can  obtain  the  oxygen  they  need 
by  a  process  of  deconmosition— the  latter,  he  aflSrms,  to  be  ferments. 
8q»tic  yibrions  he  finds  killed  b^  free  oxygen,  and  these  come 
piider  his  designation  of  anaerdbtes.  In  other  cases,  and  notably 
in  yeast  plant^  he  notices  a  capability  of  living  in  either  state ; 
and  in  the  last  or  anaerobie  one,  th^  act  as  fenuuants. 

Before  proceeding  farther  with  M.  Pastenr's  researches,  it  will 
be  weU  to  bear  in  mind  what  takes  place  in  the  life  processes  of  the 
hi^ier  chlorophyll-containing  plants,  and  we  shall  then  be  able  to 
see  what  relation  these  aercbtes  and  cmaerdbies  bear  to  them. 

The  experiments  and  observations  of  M.  Corenwinder,  extending 
and  confirming  opinions  expressed  by  M.  Th.  de  Sanssore,  and 
snpported  th^iy  years  ago  hj  M.  Garrean,*  show  that  the 
respiratory  process  of  plants  is  constant,  and  like  that  of  animals 
eanied  on  by  absorption  of  oxygen  and  exhalation  of  carbonic  acid^ 
and  that  the  absorption  of  carbonic  acid  with  retention  of  carbon 
and  emission  of  oxygen  is  ''  a  veritable  digestion.''  The  respiratory 
acts  belong  to  the  nitrogenous  matter  of  tne  plants,  and  the  carbcm 
digestion  to  the  chlorophyll,  and  it  depends  essentially  upon  the 
inBnence  of  light,  being  most  active  dnring  direct  exposure  to  solar 
lajs  and  diminiflhing  as  the  light  is  weakened.  The  carbon  carried 
off  in  the  respiratory  action  comes  from  the  supply  obtained  by  the 
digestive  and  assimilative  processes. 

We  learn  from  M.  Pasteur  that  the  moulds  PenieiUium  and 
AsperoiUits,  and  the  ^  mother  of  wine,"  MycodemU  vini,  are 
capable  of  living  in  either  of  the  states  named,  and  he  describes  a 
variety  of  experiments  showing  these  fieu^ts,  and  he  remarks  upon 
them,  **  We  are  constrained  to  admit  that  the  production  of  alcohol 
and  carbonic  add  with  the  help  of  sugur,  in  a  word,  alcoholic  fer- 
mentation, are  chemical  acts  connected  with  the  plant  life  of  cells  of 
very  divers  natures,  and  that  they  appear  at  the  moment  these  cells 
are  no  longer  able  to  bum  freely  the  materials  of  their  nutrition  by 
the  e&ct  of  respiration,  that  is  to  say,  by  absorption  of  free  oxygen, 
and  that  they  accomplish  their  life  by  utilizing  oxygenated  sub- 
stances like  su^  and  combustible  bodies,  which  give  out  heat  in 
their  decomposition.  The  ferment  character  then  presents  itself 
to  us,  not  as  peculiar  to  this  or  that  being,  or  this  or  that  organ, 
but  as  a  genial  property  of  the  living  cell ;  a  character  always 
ready  to  manifest  itsdf,  and  actually  doing  so  when  its  life  is  no 
longer  accomplished  under  the  ilifluence  of  free  oxygen,  or  of  a 
quantity  of  that  gas  sufficient  for  all  the  acts  of  nutrition."  t 

M.  Pastour  gives  drawings  of  the  appearance  of  various  cells 

*  See  '  Bevue  Sc.'entifique/  Ibt  Aognst,  1874. 
t  'lABi^/ pp.  113,114. 
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giown  under  the  two  conditioiiB.  They  might  be  taken  f(»r  dif- 
ferent spedes,  and  no  mere  mioroeoopio  examination  would  snffioe 
to  show  what  they  were. 

Speaking  of  the  peculiar  efifecte  of  veast  and  other  fennente,  he 
obBerree  that  **  there  is  only  a  slight  rdation  between  the  wdght  of 
the  yeast  formed  and  the  weight  of  sugar  decomposed ;  with  all 
other  known  beings  the  weight  of  the  nutritiye  mister  assimilated 
is  of  the  same  order  of  quantity  as  the  wcdght  of  the  aliments 
brought  into  play.  The  ducrepancy  where  it  exists  is  relatiyely 
slight.  Such  is  not  the  life  of  yeast.  For  a  weight  a  of  yeast 
formed,  the  weight  of  the  sugar  decomposed  is  10  a,  20  a,  100  a, 
and  even  more. 

The  growth  aud  generation  of  ferments  in  mineral  media  are 
r^prded  by  M.  Pasteur  as  haying  '^  a  great  physiolc^ical  interest." 
He  says, ''  They  demonstrate,  amon^  omer  results,  that  all  the  pro- 
tein matter  of  yeasts  may  haye  thar  origin  in  the  yital  actiyity  of 
cells  putting  m  action  hydrocarbonous  substances  without  the 
influence  of  light  or  free  oxygen — or  with  free  oxygen  in  the  caae 
of  the  aerobics — together  wiw  salts  of  ammonia,  pnosphates,  and 
sulphates  of  potash  and  magnesia.  It  might  eyen  with  rigour  be 
admitted  that  a  similar  effect  is  produced  in  the  higher  plants. 
What  serious  reason  can  be  inyoked  in  the  present  state  of  sdenoe 
for  not  considering  this  effect  as  general  ?  It  would  not  be  illogical 
to  extend  the  results  we  speak  of  to  all  plants,  and  to  beUeye  that 
the  protein  matters  of  plants,  and  perhaps  eyen  of  animals,  are 
formed  exdusiyely  by  the  activity  of  cells  acting  on  the  ammoniacal 
salts  and  the  mineral  salts  of  the  sap,  or  of  the  plasma  of  the  blood 
and  the  hydrocarbonous  matters,  of  which  the  formation  in  the 
higher  plants  only  requires  the  aid  of  the  chemical  forces  of  gre^x 
light. 

'^  According  to  this  view  the  formation  of  protein  substances  is 
independent  of  the  great  act  of  reduction  of  carbonic  acid  under 
the  mfluence  of  light.  ...  As  in  plant  p  eduction  by  a  hydro- 
carbonous matter  in  a  mineral  medium,  the  hydrocarbonous  matter 
may  vary  greatiy,  and  we  comprehend  witii  difficulty  how  it 
reduces  itself  to  its  elements  before  serving  for  the  composition  of 
the  protein  matters,  we  may  hope  to  m>tain  as  many  distinct 
protem  bodies,  and  even  celluloees,  as  there  are  hydrocarbonous 
matters."  M.  Pasteur  states  that  he  is  engaged  in  experiments  of 
this  description.  He  further  remarks  that  if  solar  radiation  is 
indispensable  for  the  decomposition  and  formation  of  the  proximate 
principles  of  the  larger  plants,  certain  lower  ones  can  do  without  it, 
and  still  form  a  variety  of  the  most  complex  substances,  so  that 
life  in  inferior  forms  might  exist  even  if  sunlight  disappeared. 

Objections  have  been  made  to  M.  Pasteur's  theory  of  the  action 
of  ferments  by  various  authorities,  and  the  controversy  is  still  going 
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on  in  ihe  French  Academy.  Schntzenberger,  in  his  work  on  Fer- 
mentation, says,  ^  Yeast  sets  np  alcoholic  fermentation  in  a  solnticm 
of  pure  sugar  in  the  absence  of  aU  trace  of  oxygen^  bnt  without 
deTelo[Hn^;  this  is  contrary  to  the  affirmation  of  M.  Pastenr  that 
fermentation  is  bonnd  np  with  the  organization  of  the  yeast,  or  is 
s  phenomenon  correlative  to  the  vital  activity  of  the  cells.'' 

Full  explanations  on  this  point  are  given  by  M.  Pastenr  in  'La 
Biera'  I  will  cite  one  passage  {p.  239),  in  which  he  says, ''  In  order 
to  mnltiply  itself  in  a  fermentable  medium,  without  the  presence  of 
oxygen  gas,  the  cells  of  yeast  must  be  extremely  youn^,  full  of  lilb 
and  health,  still  under  the  influence  of  the  vital  activi^  they  owe 
to  the  free  oxygen  which  assisted  to  form  them,  and  which  perhaps 
they  have  storod  up  for  a  time.  When  older  they  have  much 
difficulty  in  reproducing  themselves  without  air,  and  they  age 
mofe  and  more  quickly :  if  they  continue  to  multiply,  it  is  under 
s  bizarre  and  monstrous  form.  When  still  older  they  remain 
absolutely  inert  in  a  medium  deprived  of  free  oxygen.  It  is  not 
that  they  are  dead:  usually  they  rejuvenesce  rapidly  if  sown  in  the 
same  liquid  after  it  has  been  aerated." 

The  lines  of  inquiry  suggested  by  M.  Pasteur  may  lead  to 
many  valuable  resulte.  It  is  obvious  that  the  chemist  can  compose 
a  great  variety  of  nutrient  fluids  in  which  many  of  the  low^ 
organisms  can  be  grown.  Certain  mineral  matters,  compounds  of 
ammonia  to  supply  nitrogen,  and  hydrocarbons  that  may  be  varied 
to  almost  any  extent,  omt  the  means  of  experiments  presenting 
difier^it  conditions  and  likely  to  lead  to  difierent  results. 

Unless  new  methods  can  be  devised,  it  will  evidently  be  a  waste 
of  time  to  seek  amongst  the  simplest  organisms  for  any  transition, 
or  change  of  dead  matter  into  living  matter  without  the  inter- 
venticm  of  a  Uving  cell ;  but  as  the  highest  organisms  are  orderly 
and  co-ordinated  aggregations  of  sim^e  ones,  the  smallest  living 
particle  capable  of  growth,  reproduction  and  decay,  may,  when 
rifi;fatly  questioned,  elucidate  some  of  the  profoundest  problems  with 
which  the  biologist  has  to  deal. 
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X. — OhservoHons  on  Bactylocalyx  pumioeus  (Shiklhbury)^  with  a 

De9CT%;ption  of  a  New  Variety ^  Dadyhealyx  SttUehburyL 

By  W.  J.  SoLLAs,  M,A.,  F.G£.,  Ac,  &c. 

CBead  8th  January,  1879.) 

Plates  V.,  VI^  VH,  and  Vm. 

The  specimens  of  Dactylocalyx  which  came  mider  the  exammatioa 
of  Stntchbury  were  two,  both  of  which  belonged  originally  to  the 
Bristol  Mosetun ;  of  these,  one,  a  very  fine  and  complete  Tasifona 
example,  is  still  presenred  there  intact ;  of  the  other,  which  is  the 
deecriber's  type,  the  Bristol  Museum  oidy  possesses  a  part,  the 
other  part,  comprising  a  half  of  the  originally  vasiform  specimen, 
together  with  a  piece  broken  from  the  remaining  hal^  haying  been 
exchanged  witii  the  British  Mnsemn  for  a  half  of  a  specimen  of 
ffyalonema  japonica  (Grejr). 

Thus  there  now  remains  at  Bristol  a  complete  specimen  of 
Dactylocalyx,  together  with  a  fragment  of  the  type,  and  having 
had  occasion,  while  arranging  the  collection  of  sponges  in  the 
Musemn,  to  examine  this  material  anew,  I  came  across  some  fresh 
facts  relating  to  it  which  appear  to  me  worth  recording. 


DESCRIPTION  OF  THE  PLATES. 
PlatbV. 

FiQ,l.'-'Dcu!tylocaiyxpumioeta;yBJt.Stutchburyi,    Lateral  view.     X  0'32l.     ] 
Fio.  2.— The  same,  seen  from  above,     x  0*34. 

Plate  VI. 

Fio.  1. — Dactylooaiyx  Stutchburyi,    Seen  obliquely  from  below,     x  0*37. 

Fio.  2. — A  lantern-spine,  supporiiDg  an  acerate  spicnle;  the  ends  of  the 
spicnle  are  not  represented  in  the  drawing,     x  50. 

FioB.  3  and  4.— Similar,  but  more  mtual  form  of  lantern-spines,  exhibiting 
their  ordinair  reticulate  character,     x  50. 

Fig.  5. — Sexradiate  spicnle,  from  the  snr&oe  of  the  perforating  tabole  in 
v.  StuiMwryi,     x  50. 

Fig.  6.— ^uadriradiate  spicules,  common  in  the  dermal  layer  of  D.  Stutchburyi, 
x50, 

Plate  YII.  (Dactyhcaiyx  pumioeut), 

Fio.  1. — ^Fusiform  acerate  spicule  of  the  outer  surface  x  15;  a,  middle  of 
spicule  X  150. 

Fig.  2.— Sexradiate  dermal  spicule  with  distal  ray  suppressed,     x  50. 

Fig.  3. — Smaller  acerate  spicule,  capitate  at  both  ends,     x  25. 

Fig.  4. — Sexradiate  dermal  spicule,  with  one  of  the  iiorizontal  arms  bent  back- 
wards, and  all  except  the  proximal  ray  with  capitate  ends,     x  50. 

Fig.  5. — Typical  sexradiate  of  the  dermal  layer,     x  50. 

Fig.  6. — Sbarply-spined  fibre  of  the  secondary  network,     x  100. 

Fig.  7. — Secondary  network  formed  on  a  framework  of  large  sexradiate 
spicules.     X  50. 

Fig.  8. — Dermal  sexradiate,  with  long,  wavy,  branched  rays,     x  50. 

Fig.  9.— Small  sexradiates,  from  the  interior  of  the  body-nutwork ;  a,  with 
pointed,  6,  with  capitate  ends,     x  50. 
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Daetyloealyx  pumieeus  (Stutchbary).* 

Outer  9urfaee. — ^The  under  or  outer  Bor&oe  of  this  widely 
expanded  TBsiform  sponge  is  folded  into  a  nnnj)er  of  ridges  and 
deep  groores,  which  radiate  in  an  irregular  smuous  £Eishion  from 
the  base  towards  the  edge  of  the  yase^  the  ridges  frequently 
anastomosiii^  laterally  in  their  course,  so  as  to  drcumscriDe  the 
grooyes,  whudi  thus  seldom  ext^id  continuously  for  more  than 
2  inches  in  length,  and  neyer  beyond  2^  inches.  The  greatest 
depth  attained  by  these  channels  is  ^i".  The  exterior  of  the 
ria^  is  marked  by  circular  openings  from  which  more  or  less 
cylmdrical  tubes  are  continued  inwaras  into  the  sponge  at  ri^t 
angles  to  its  surface ;  these  tubes  either  open  directly  into  the 
excurrent  canals  whidi  we  shall  mention  presently,  or  more  fre- 
quently, a^  branching  once  or  twice,  lose  themselyes  in  the  large 
meshes  of  tikskeletal  network. 

On  the  iun^Burfaoe  of  the  cup  a  niunber  of  round  holes  occur, 
each  elongated^^ttle  in  a  radiate  direction,  looking  obUqudy 


Fkl  10. — Spicule  in^Hgd  in  Bilioeons  material,  which  baa  liiled  to  com* 
pletelj  inyest  one  ray.  A^w^ point  where  the  ray  haa  been  left  bc^e  it  appears 
to  have  been  reabsorbed,  sOT^Mt  its  extremity  is  quite  disconnected  with  the 
amtre  of  the  spicule,     x  50.  ^^ 

Fio.  ll.—An  octahedral  hoIm'  the  yonng  flloa     X  50. 

Fifi.  12. — Dermal  sexiadiatoHcule.     x  50. 

Fig.  13. — Sezradiate  spicule  Mm  the  interior  of  the  body  skeleton,  very 
similar  in  sixe  and  form  to  those  w£^  furnished  the  framework  of  the  secondary 
setwofk  in  Fig.  7,  PL  yiH.     x  50. 

Fig.  14.— Dermal  sexradiate  spicule,     x  50. 

Fig.  15.— Dermal  sexradiate  with  distal  rays  pointed  and  horizontal  rays 
capitate.     X  50. 

Fig.  16. — ^Dennal  sexradiate  with  the  distal  ray  reduced  to  a  capitate  tor- 
nioation.     x  50.    o^  distal  ray  on  a  larger  scale,     x  100. 

Fio.  17. — Sexradiate  spicule  with  very  long  shaft,  probably  so  disposed  in  the 
sponge  that  the  horizontal  rays  projected  some  distance  beyond  the  dermal  sur- 
face.    x50. 

Fio.  18. — Ourved  small  form  of  aoerate  spicule,  capitate  at  both  ends,     x  50. 

Fig.  19. — ^Two  flesh  spicules  cemented  on  to  the  skeletal  fibre. 

Plate  VIII. 

Fig.  1. — ^Tonng  fibres  of  D.pwniceuSy  showing  their  position  relative  to  the 
dennal  niicules.     x  100. 

Fig.  2. — ^Dermal  layer  of  2>.  punUceus,  with  the  acerate  spicules  omitted.  The 
young  fibres  are  represented  in  their  relative  position  beneath  it. 

Fig.  3.— Yoong  fibre  of  D.  punUoeus,     x  100. 

Fig.  4. — A  part  of  the  network  from  the  base  of  D.  Siutchburyi.    x  50. 

Fig.  5. — A  single  mesh  oi  the  basal  network  filled  in  with  secondary  fibres. 
X50. 

Fig.  6. — Toung  fibres  of  D.  pumioeus.     x  100. 

Fig.  7. — SecoMary  reticulation  of  **  darning  "  fibres. from  D,  pumieeus.     x  50. 


•  Stutchbury,  *Proo.  Zool.  Soc.,'  1841,  pt.  ix.  p.  86;  *  Ann.  and  Mag.  Nat. 
Hist.,'  voL  ix.  p.  501.  Bowerbenk,  *Proc.  Zool.  Soc.,'  1869,  p.  77,  pi.  iii.  fig.  1. 
Carter, '  Ann.  and  Mag.  of  Nat  Hist.,'  ser.  4,  vol.  xii.  p.  363. 
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upwards  and  towards  the  axis  of  the  cnp,  and  firequently  prolonged 
at  the  sides  into  a  little  gutter,  as  in  Fig.  1. 


Of  OBOule ;  c,  excnrrent  canal ;  g,  groove. 

These  holes  are  the  months  of  the  excnrrent  canals,  which 
descend  into  the  walls  of  the  sponge,  passing  especially  into  the 
ridges  of  the  enter  sor&ce,  where,  after  branching  once  or  oftener, 
they  terminate,  either  in  small  ronnd  openings  on  the  snrfiEU^e,  or 
by  losing  themselyes  in  the  coarse  meshes  of  the  skeleton. 

In  a  similar  manner  the  grooves  or  gnlUes  of  the  outer  snr&ce 
are  prolonged  into  tubes  which,  tend  towards  the  inner  sur£Etce  of 
the  cup,  rmifying  in  their  course  till  they  open  into  the  excnrrent 
canals,  or  lose  themselyes  in  the  large  meshes  of  the  skeletal 
network 

Thus  the  only  connection  between  the  excnrrent  canals  which 
open  on  the  inside  of  the  cup,  and  the  deep  gullies  of  the  exterior, 
is  by  means  of  very  minute  intervening  canals,  or  through  the 
large  meshes  of  the  skeleton. 

The  ridging  and  grooving  of  the  exterior,  combined  with 
the  excavation  of  the  ridges  by  the  excnrrent  canals,  produce  a 
YiQ,  2.  folding  of  the  sponge  wall,  verv  similar 

to  that  which  occurs  in  the  Ventricu- 
lites and  other  fossil  sponges.  In  both 
cases  the  folding  serves  to  give  great 
strength  to  the  sponge  wall,  and  a  krge 
inhalent  surfieu^e  at  a  great  economy  of 
space. 

Section  aoroes  the  waU  of        The  whole  arrangement  reminds  one 
f  ;  '^'^  %^^^i  ?n^l"  alao  of  what  is  aeen  on  a  smaUer  scale  in 

rr,  extenor  jiuges;  ii,  inter-    rr  f  7  i    »      •         •»  i»i       • 

vening furrows;  ^^^exonnent  Mal%$<irca  uxnuarts^  where  likewise  we 
canals  occupying  interior  of  have,  according  to  the  beautiful  seo- 
"^«®-  tions  of  F.  Eilhard  Schultze,*  incurrent 

canals  opening  externally  and  branching  within  into  minute  canals, 
which  again  gather  together  to  form  the  large  excnrrent  canals 
that  open  on  me  interior  of  the  sponge.  Here,  however,  having  a 
fresh  specimen  before  us  complete  in  all  its  parts,  we  can  see  tiie 
ampuUaceous  sacs  on  the  ultimate  ramifications  of  the  incurrent 
canals,  and  so  understand  clearly  the  mechanism  by  which  water  is 

♦  *  Zeitachrift  f.  wiss.  Zool.,'  Bd.  xxviii.  Taf.  I.  flg.  8 ;   Taf.  II.  &g.  15 ; 
Taf.  III.  fig.  16. 
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caused  to  enter  at  the  inhalent  orifices,  to  pass  throngh  the  fine 
canals,  and  finally  to  empty  itself  out  of  the  sponge  by  the 
excorrent  tabes.  But  haying  regard  to  analogy,  one  cannot  bat 
t&A  that  a  gnr^il^ty  mechanism  once  existed  in  oar  specimens  of 
Dactylocalyx :  the  minate  canals  which  anite  together  the  altimate 
ramifications  of  the  excorrent  and  incorrent  tabes,  were  the  seat  of 
those  ampoUaceoas  sacs  which  by  driving  the  water  oontinaally 
oat  at  one  end  of  the  minate  canals,  caosed  a  continaal  infiax  at 
the  other ;  the  single  cnrrent  entering  at  one  inhalent  apertare  was 
immensely  sabdiioded  to  sapply  a  large  nomber  of  ampallaoeoas 
sacs ;  the  many  carrents  leaymg  those  sacs  were  united  together  to 
flow  oat  at  an  exhalent  apertare  in  a  single  stream. 

Skeletofi, — On  examining  the  skeleton  of  the  sponge  with  the 
naked  eye,  one  obeerres  a  regalar  network  of  fibres,  the  meshes  of 
which  may  be  called  *'  large  '  meshes  to  distingaish  them  from 
others  of  which  we  speak  next ;  similarly,  the  fibres  may  be  known 
as^'larffe"  fibres. 

Under  the  Microeoope  the  large  fibres  are  foand  to  consist  of  a 
network  of  mnch  finer  fibres,  and  with  correspondingly  small 
meshes.  These  are  what  are  asaally  anderstood  as  the  meshes  and 
fibres  of  the  skeleton,  so  that  the  terms  may  be  osed  withoat  any 
distinctiye  qaalification. 

The  large  meshes  may  possibly  serve  in  some  cases  to  give 
passage  to  the  minate  runifications  of  the  water-canals  of  the 
sponge. 

Dermal  layer. — Bowerbank  states  that  he  conld  not  find  any 
trace  of  dermal  stractoie  in  the  half  of  the  type  specimen  which  he 
examined,  bat  ]n:edictB  that  when  a  specimen  perfect  enoagh  to 
show  it  IS  obtained,  it  will  present  the  characters  of  the  same 
stmctore  in  Dactylocalyx  Prattii  or  D.  Masoni. .  Unable  to 
bdieve  that  the  work  of  cleaning  so  large  a  specimen  as  oars  coald 
have  been  so  thoroaghly  accon^lishcd  as  to  have  removed  all 
vestige  of  the  dermal  skeleton,  1  set  to  work  to  find  tiie  missing 
stnuSore,  bemg  at  the  same  time  well  assared  that  if  foand  it 
would  not  in  9k  Hexactinellid  sponge  like  D.  pumicem  mesent  the 
same  characters  as  in  Lithistids  sach  as  D.  Prattii  and  D.  Masoni. 
Nor  did  I  have  long  to  look,  for  down  in  a  tabale,  which  com- 
pbtely  perforated  the  sponge,  a  perfect  forest  of  long  acerate 
qncoles  was  seen,  bristling  erectly  from  the  sar&ce,  and  forming, 
together  with  a  lay^  of  sexradiate  spicales,  the  structure  of  oar 
search.  This  tabale,  as  alr^y  remarked  comj^etely  perforates 
the  wall  of  the  sponge,  passing  fredj  from  one  side  to  tine 
other;  it  thos  difiGsrs  from  an  ordinary  excarrent  or  incarrent 
canal,  and  in  all  probability  represents  a  part  of  the  sarfiftce  of 
the  edge  of  the  sponge,  which  became  simply  enclosed  by  growth 
and  not  incorporated  with  the  body  sabstaiice.     If  this  is  so, 
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one  will  ha^e  no  difficnlW  in  explaining  why  a  dennal  layer  was 
foond  here  and  nowhere  else — not  in  a  single  excnrrent  canal,  nor 
on  the  sides  of  the  exterior  grooTes;  althongh,  had  it  at  any  time 
existed  in  these  places,  it  must  almost  certainly  have  left  some  trace 
of  its  existence  behind.  The  tmth  is,  the  dermal  layer  must  have 
been  confined  to  the  general  sorface  of  the  spnge,  and  covered  the 
walls  of  onr  tubule,  because  these  were  ongimlly  a  part  of  the 
general  surface,  and  only  by  accident,  as  it  were,  came  to  assume  a 
tobular  form.  When  the  specimen  was  cleaned  the  dermal  layer 
would  readily  be  removed  from  exposed  surfaces,  but  would  easily 
escape  destruction  in  this  secluded  recess.  The  absence  of  a  dermal 
layer  from  the  sides  of  the  grooves  on  the  under  surface  is  most 
noteworthy,  and  leads  one  to  infer  that  the  dermal  layer  on  the 
under  sur&ce  was  continued  from  ridge  to  ridge,  so  as  to  roof  over 
the  intervening  gullies  without  in  any  case  dipping  into  them. 

The  piece  of  the  sponge  exhibiting  the  dermal  layer  was  care- 
fully cut  out  and  variously  mounted  for  microscopical  examination. 

If  we  commence  our  observation  of  a  transverse  section  from  its 
outermost  face,  we  shall  see  first  the  distal  ends  of  a  number  of 
acerate  spicules,  which  when  traced  invTards  for  a  distance  of  about 
a  quarter  of  an  inch,  are  found  to  enter,  normally  to  its  sur&ce,  the 
skeletal  network  of  the  sponge,  penetrating  through  its  meshes  for 
about  the  same  distance  as  they  project  beyond  it.  Next  we  find 
just  outside  the  skeletal  network  a  dermal  layer  of  sexradiate 
spicules,  each  with  four  long  horizontal  arms  extended  in  the  plane 
of  the  dermal  layer,  and  with  the  two  remaining  arms  at  right 
angles  to  it,  the  distal  one  short  and  frequently  aborted,  the 
proximal  one  descending  perpendicularly  into  the  meshes  of  the 
skeleton  like  a  little  rootlet  into  the  soiL  The  horizontal  arms  do 
not  appear  to  be  arranged  into  a  regular  square-meshed  network. 

B^^eaih  the  dermal  layer  we  reach  the  outermost  layer  of  the 
reticulate  skeleton,  consisting  of  framework  spicules  only  just 
connected  together  by  siliceous  cement.  The  skeletal  layer  succeed-* 
ing  this  is  still  very  young,  so  that  its  fibres  still  retain  an  opea 
lace-like  character,  not  having  yet  become  filled  up  with  the 
siliceous  deposit,  which  subsequently  in  the  third  or  fourth  layers 
renders  them  solid  throuRhout  In  the  third  and  fourth  layers  thea 
the  fibres  have  assumed  the  form  of  solid  homogeneous  threads 
which  only  difiSer  from  those  of  the  quite  adult  £eleton  by  their 
greater  smoothness  and  less  abundant  tuberculation. 

Aoerate  fusiform  spicules  (Plate  VIL,  Figs.  l,3,and  18). — ^Tbese 
are  cylindrical  in  the  middle  and  taper  very  gradually  towards  eacii 
end,  till  they  terminate  in  extremities  of  remarkable  tenuity.  The 
longest  complete  example  measured  ^"  in  length  and  0*0015"  in 
breadth ;  but  these  dimensions  may  be  slightly  exceeded  in  some 
other  cases,  though  one  cannot  say  so  defimtely,  owing  to  the  fact 
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fliat  the  ^reat  majority  of  these  spicules  are  incomplete  at  one  end^ 
and  thns  incapable  of  exact  measnrement.  In  some  cases  the  end 
has  been  afmarentiy  broken  ofi^  in  others  it  appears  to  haye  yielded 
to  some  sofvent  action,  either  after  the  death  of  the  sponge,  or 
qmte  as  possibly  daring  its  life ;  for  the  sponge  appears  to  have 
been  alive  when  first  procured,  and  the  eroded  umbones  of  Anodon 
and  Unio  shells  show  that  such  contemporaneous  solution  is  not  an 
unknown  phenomenon  in  the  animal  kingdom. 

The  ends  of  tibe  acerates  are  roughened  by  minute  spines, 
which  give  them  a  ragged  appearance,  and  their  tenuous  extre* 
mitiee  are  pointed.  Associated  with  them  are  other  acerate 
spicules  (Figs.  3  and  18)  which  differ  in  a  number  of  minor 
daracters ;  thus  the  latter  are  usually  smaller  than  the  former, 
more  often  curved,  and  though  sometimes  pointed,  vet  very 
frequently  capitate  clavately  at  one  or  both  ends.  The  larger 
acerates  are  excavated  by  a  well-defined  axial  canal  which,  however, 
never  exhibits  any  trace  of  a  sexradiate  cross  in  any  part  of  its  course. 
I  have  repeatedly  examined  a  large  number  of  perfect  acerate 
spicules  with  a  view  to  making  sure  on  this  point,  and  I  am  able  to 
state  therdbre  with  full  confidence  that  none  of  them  show  the 
least  signs  of  a  sexradiate  character.*  Instead  of  being  aborted 
sexradiate  spicules,  they  are  from  my  point  of  view  the  l^ist  modi- 
fied descenoants  of  the  simple  acerate  spicules  of  which  the  early 
ancestral  sponge  was  composed ;  the  s^radiates  on  the  other  hand 
having  departed  the  most  widely  from  the  original  type. 

The  coarse  meshes  where  they  open  at  the  surfiEtce  of  the 
sfKmge,  appear  as  the  circular  mouths  of  minute  tubes,  wdled  in 
with  the  la^  fibre,  and  reminding  one  somewhat  of  the  structure 
iA  AjhrocdUi8ie9.  It  is  into  the  large  fibre  surrounding  these  tubes, 
but  not  into  that  forming  their  floor,  that  the  acerate  spicules  are 
inserted,  which  thus  leave  the  tubes  unencumbered  within,  but  form 
a  beauttfql  finnge  to  them  externally. 

SexrcuUaie  spicules  of  the  dermal  layer. — These  are  remarkably 
variflJde  in  all  their  characters ;  the  most  typical  form  being  that  of 
JRg.  5,  Plate  YIL  This  possesses  the  full  complement  of  six  rays, 
four  lying  on  the  sur£GU»  of  the  spon^,  one  descending  into  its 
network,  and  the  sixth  projecting  distaUy :  the  distal  ray  is  diort, 
straight,  and  rounded  off  at  the  end,  the  other  five  rays  are  much 
longer,  more  or  less  curved,  and  attenuated  to  very  fine  pointed 
extremities.  All  are  minutely  microspined  for  the  whole  or  a 
portion  of  their  length.  The  greatest  breadth  of  the  rays  is 
0  0003". 

In  other  instances  we  find  the  distal  ray  becoming  much 
shorter,  frequently  capitate  (Fig.  16,  Plate  YII.),  and  often  disap- 

*  On  referring  to  Mr.  Carter^s  paper  (/be.  cU.)  I  find  that  his  examination  of 
the  aeomle  ivmtorm  fpleiUea  of  Daciylocciyx  mibglcbo9a  led  him  to  the  same  reflnlta. 
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pearin^  altogether;  the  horizontal  rays,  though  sometimes  capitate, 
more  ureqnently  extending  into  long  sinuous  whip-like  filaments 
(Fig.  14,  rlate  VII.),  which  often  h^me  branched,  and  thus  give 
rise  to  such  forms  as  that  of  Fig.  8,  Plate  VII.  The  curvilinear 
filaments  of  difiGsrent  spicules  intertwine  with  one  another  in  the 
dermal  surfieu»,  Riving  it  a  loosely  woven  texture,  like  a  single  layer 
of  cotton-wool  fikments :  in  some  cases  they  touch  without  unitmg, 
in  others  they  are  soldered  together  at  the  point  of  contact. 

The  branched  rays  of  Fig.  8  cannot  be  explained  by  supposing 
secondary  siliceous  nbres  to  nave  been  independently  developed  in 
the  dermal  sarcode,  and  subsequently  to  have  become  united  with 
the  spicular  rays ;  these  branched  rays  can  only  be  regarded  as  a 
further  development  of  such  undulating  forms  as  that  of  Fig.  12. 

Another  form  of  sexradiate  is  shown  in  Fig.  18 :  in  this  tiie 
proximal  ray  has  become  excessively  long,  the  horizontal  arms 
remaining  comparatively  short ;  Figs.  2  and  4  are  similar,  but  in 
tiie  latter,  one  horizontal  ray  is  bent  backwards  in  an  elongate 
S-like  curve,  and  all  its  rays  are  capitate,  except  the  proximal  one, 
which  is  sharply  pointed.  In  Fig.  18  one  of  the  horizontal  arms 
is  suppressed,  and  in  Fig.  2  the  distal  ray ;  the  number  of  rays 
suppressed  in  different  spicules  is  very  variable,  sometdmes  both 
proximal  and  distal  rays  disappear,  and  onl^  the  horizontal  arms 
remain  forming  a  simple  cross.  The  microspming  of  the  spicules  on 
the  other  hand  is  very  constant,  but  the  mode  of  termination  just 
the  opposite,  one,  two,  or  three  rays,  or  any  number  up  to  six 
sometunes  becoming  capitate,  the  proximal  ray,  however,  usually 
remaining  pointed. 

Some  of  the  sexradiate  spicules,  those  for  instance  with  very 
long  proxunal  rays  (Fig.  18)  appear  to  accompany  the  bundles  <rf 
aoerates  which  project  beyond  the  dermal  sur&ce,  their  four 
horizontal  arms  not  being  given  off  in  the  dermis,  but  at  some 
distance  outside  it,  after  the  manner  of  anchoring  spicules. 

One  cannot  but  feel  some  curiosity  as  to  the  function  of  these 
various  spicules^  though  without  actual  observation  of  the  habits  of 
the  living  sponge  it  seems  idle  to  speculate  upon  them.  The 
dermal  spicules,  however,  evidently  serve  to  support  the  dermal 
membrane  of  the  sponge;  the  bug  acerates  have  probably,  as 
Bowerbank  would  maintain,  a  *^  defensive"  action,  ana  it  cer^unly 
seems  iust  possible  that  both  they  and  the  projectmg  sexradiates, 
especially  the  latter,  may  serve  to  capture  and  secure  any  minute 
worms  or  other  animals  which  in  wandering  over  the  sponge  should 
come  in  contact  with  their  points.  Nutritious  matenal  would  be 
freed  from  such  animals  at  every  puncture  on  becoming  wounded, 
and  when  subsequently  decomposition  set  in,  swarms  of  Bacteria 
and  other  organisms  would  result,  and  a  vast  quantity  of  edible 
material  so  be  set  free  to  be  conveyed  by  the  inhalent  currents  into 
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the  interior  of  the  spoD^.    A  smulai  fdnotion  might  perhaps  be 
aflfflgned  to  the  ayicnlana  of  the  Polyzoa  which  hold  fiEist  for  a . 
loD^  Yfinie  any  little  Tictun  which  may  hare  been  caught  between 
their  beaks. 

Fird  layer  of  retioulaie  skeleton. — Notwithstanding  a  close 
search  was  made  for  them,  no  instances  of  fiamework  sj^icoles 
existing  in  a  firee  state  conid  be  found ;  they  could  be  seen  in  the 
Tery  first  stages  of  cementation^  but  not  earlier:  certainly  the 
dfflmal  spicules  are  very  distmct^  and  neyer  become  involved  m  the 
skeldal  network,  unless  by  rare  exception ;  the  acerate  spicules  like- 
wise, though  occasionally  involved,  as  a  general  rule  remain  free. 
In  ihe  first  stage  of  cementation  we  find  two  or  three  or  more  rays 
d  the  framework  spicules  (Plate  YIU.,  Figs.  1,  3,  and  6)  atttushed 
to  tiie  rest  of  the  network,  £rom  whidi  the  spicide  seems  to  have 
budded  forth,  the  remaining  rays  projecting  freely  and  usually  out- 
wards towards  the  exterior  of  the  sponge;  tiiese  free  rays  are 
always  more  or  less  davately  capitate,  and  always  microspined, 
although  they  appear  to  have  already  become  invested  by  a  thin 
layer  of  the  ubiquitous  siliceous  cement.  Some  of  these  rays  are 
very  persistent,  retaining  their  fireedom  for  a  long  while,  especially 
ttiose  which  point  directly  towards  the  exterior  of  the 'sponge. 
Near  the  centre  of  the  attached  spicule  fine  siliceous  filaments  cross 
from  one  adjacent  ray  to  another,  subtending  the  angle  formed  by 
ibCTo,  so  that  when  all  six  rays  have  been  so  connected  together,  a 
hollow  lantern  jdnt  results,  which,  when  regularly  developed 
rPkte  Yll.,  Fig.  11),  closely  resembles  the  octahedral  nodes  of 
mjfiintia  Cfrayi  or  of  a  Yentnculite.  Usually,  however,  its  form  is 
much  less  symmetrical  than  this,  owing  chiefly  to  irregularities  in 
the  form  and  distribution  of  the  framework  spicules  themselves,  but 
partly  also  to  the  irregular  way  in  which  the  connecting  fibres  join 
them  t<^ether. 

The  rays  of  each  spicule  are  bent  in  all  directions,  and  the 
entire  spicules  are  scattered  in  great  confdsion,  some  lying  one 
way,  ana  some  another.  The  rays  of  adjacent  qmniles  thus  exhibit 
no  definite  arrangement  one  with  another ;  sometimes  the  end  of  one 
touches  the  mi^e  of  another  ray,  and  where  they  touch  they 
unite ;  sometimes  two  rays  lie  parallel  to  each  other  at  a  slight 
distance  apart,  then  transverse  oridges  of  silica  cross  from  one  to 
the  other,  and  unite  them  into  a  fenestrated  fibre ;  frequently  one 
ray  traverses  the  centre  of  another  spicule,  and  thus  multiplies  the 
number  of  fibres  radiating  from  the  resulting  node  of  the  finished 
network. 

As  the  deposition  of  silica  continues,  the  attached  ends  of  the 
8i»cular  rays  become  covered  up  and  disappear,  the  fenestra  of  the 
open  fibres  are  filled  in,  and  solid  more  or  less  cylindrical  fibres 
reenilt ;  so,  too,  the  open  lantern  of  the  nodes  is  in  tmie  obliterated, 
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and  the  whole  slceleton,  losmg  all  traoee  of  its  original  oompoeitioDy 
exhibits  edmply  a  reticulation  of  solid  fibres  radiating  from  eqnallj 
solid  simple  Knots.  The  yonng  fibres  are  at  first  smooth,  bnt  yerj 
early,  almost  as  soon  as  they  Income  optically  simple,  they  become 
tnbeided,  and  with  age  the  tubercles  increase  in  number  and  size. 

Secondary  rete, — ^fter  the  formation  of  the  adult  network, 
changes  appear  to  take  place  in  the  distribution  of  the  canals  of  the 
water-system,  by  which  some  of  the  large  meshes  become  no  longer 
needed  as  water-channels,  and  so  are  gradually  filled  up  by  a  seco^- 
ary  network,  of  what  might  appropriately  be  called  '' darning" 
fibres,  from  the  way  in  wUch  tney  seem  to  mend  up  the  gaps  in 
the  aged  skeleton.  In  one  case  I  found  this  secondary  network  in  a 
very  early  stage  (Plate  VIII.,  Fig.  7);  its  component  spiculcB 
having  only  just  become  soldered  together  by  silic^  and  dinering 
considerably  m  appearance  from  the  budlike  spicules,  or  pullulating 
fibres  of  Bowerbank,  which  likewise  xmite  into  a  secondary  network. 
As  the  secondary  fibres  thicken  with  the  continual  deposit  of  silica 
over  them,  they  i)roduce  a  network  of  a  very  different  appearance 
to  that  of  the  principal  ^eleton,  its  fibres  are  more  rodUke,  often 
sharply  and  conically  spined,  less  thickened  at  the  nodes,  and 
sometimes  more  rectangularly  arranged.  Contrast,  for  example. 
Fig.  7,  which  is  somewhat  Uke  the  network  of  a  CypeUia  (Zittel), 
or  the  spined  fibre  of  Fig.  6  with  the  excellent  figure  of  the  ordinary 
skeletal  reticulation  given  in  Bowerbank's  Memoir,  plato  i.,  loc.  eU. 

Other  spicules  besides  sexradiaiea  which  lecome  involved  in  the 
siliceous  fire. — That  the  large  acerato  spicules  may  sometimes  con- 
tribute to  the  skeletal  network  has  alr^y  been  mentioned,  but  I 
have  never  before  met  with  an  instance  m  which  a  flesh-sjncule 
became  bo  involved.  Such  a  case,  however,  is  shown  in  Fig.  19, 
Plate  YII.,  where  two  flesh-spicules  are  seen  closely  attached  to  the 
surface  of  a  skeletal  fibre :  in  one  the  process  of  envelopment  has 
not  gone  so  £Eur  as  in  the  other,  so  that,  tuthough  the  angles  between 
its  rays  have  been  to  a  great  extent  filled  up,  yet  its  characteristic 
form  IS  more  nearly  retwied,  and  the  rays  atteched  to  the  fibre  are 
still  so  far  unenveloped  as  to  allow  the  light  to  shine  through 
between  them ;  the  other,  on  the  contrary,  has  become  converted 
into  a  mere  globular  tubercle,  with  the  yet  uncovered  ends  of  its 
rays  projecting  as  little  spines. 

In  conunenting  on  the  foregoing  descriptions,  one  may  first 
point  out  the  analogy  which  existo  between  me  rude  folding  of  the 
walls  in  Daetylocalyx  and  the  more  perfect  folding  in  such  extinct 
forms  as  Ccdopiychivm  and  the  YentricuUtes.  The  resemblance 
between  Coeloptychium  and  Daetylocalyx  appears  to  be  especially 
marked ;  in  both  we  have  radial  ridges  and  gullies,  of  alx>ut  the 
same  size  in  each ;  in  both  the  ridges  are  bifurcated,  anastomosed 
laterally,  and  marked  on  the  exterior  with  rounded  openings  leading 
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into  interior  tabes.  In  Codoptifehium,  howerwy  all  these  &atnres 
possess  a  r^nlarity  which  is  not  to  be  fonnd  in  daetyloccdyx  ;  the 
ridges  in  the  former  sponge  are  more  nniform  in  size,  straighter  in 
direction^  and  more  r^ular  in  their  bifiircation  and  anastomosis; 
the  drcnlar  openings  npon  them  are  also  of  very  muform  diameter, 
and  are  arranged  at  equal  distances  apart  in  regular  rows. 

Notwithstanding  toese  differences  of  detail,  however,  an  obyious 
general  resemblance  exists  between  the  two  sponges  when  their 
lower  sur&ces  are  alone  compared,  while,  as  r^aids  general  exter- 
nal £3rm,  one  must  allow  that  Dactylocalyx,  especially  the  yariety 
D.  iStUehburtfij  represents  in  a  strilong  manner  some  of  the  widely 
infundibaliform  specimens  of  Codoptychium.  In  other  respecte 
more  essential  differences  are  to  be  found. 

The  character  of  the  nodes  in  the  newly  formed  network  of 
Dactyloealyx  may  be  also  alluded  to  again,  since  they  are  always 
hollow  and  reticulate  to  begin  with,  and  not  solid  throughout  as 
in  the  later  stages  of  growth ;  moreover,  as  already  stated,  the 

Ioung  node  often  exhibits  an  octahedral  arrangement  in  its  reticu- 
ition,  which  clearly  resembles  that  of  the  true  hollow-jointed 
Hexactinellids,  and  tiina  passes  through  a  stage  which  in  the  latter 

rigdB  has  become  persistent.  From  this  it  would  appear  that  in 
ancestral  form  oi  Yitreo-hexactinellid  the  nodes  were  all  cha- 
racterized by  a  lantern-like  arrangement,  and  that  while  in  some 
<^  its  descendants  the  subsequent  deposition  of  silica  at  the  node 
took  place  chiefly  abng  the  octahedral  fibres,  and  thus  gave  the 
Yentnculite  knot,  in  others  it  followed  no  definite  direction,  but 
simply  filling  up  the  interspaces,  produced  the  solid  node  of  such 
forma  as  Dactytocalyx. 

DaetylocMyx  pumteeua,  var.  SkUchbtiryi  (Plates  Y.  and  YI.) — 
This  form  will  not  require  an^  lengthy  description,  since  it  agrees 
in  all  imjportant  characters  with  the  preceding,  and  it  is  only  in 
details  of  quite  trifling  value  that  any  difference  exists.  The  general 
form  is  that  of  a  vase  or  flower-basket,  but  with  a  much  less  ex- 
panded brim  than  the  Wpe  of  D.  pwnicem ;  its  walls  are  also  a 
trifle  thicker  than  the  latter,  and  the  ridges  and  grooves  on  its 
inferior  sur&ce  are  deeper,  narrower,  and  straighter.  The  elliptical 
margin  of  the  cup  measures  1  iooi  \\  inch  along  the  major  axis, 
and  10  inches  along  the  mmor  axis.  It  is  5  inches  in  height.  The 
surfoce  of  attachment,  L  e.  the  base  of  the  pedicel  is  covered  with  a 
layer  of  denser  tissue  than  occurs  elsewhere  in  the  sponge.  The 
fibres  of  this  layer  are  usually  flattened,  smooth,  seldom  tuberculated, 
and  only  at  intervals  connected  with  the  interior  body  network. 
Between  such  points  of  connection  the  layer  often  remains  single  in 
Uiickness,  and  bemg  flattened  and  smooth  on  both  jGeu^cs,  presents 
the  appearance  of  a  cribriform  plate  (Plate  YIIL,  Fig.  4).  Some- 
times the  rounded  holes  of  this  plate  are  filled  in  with  a  delicate 
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taraoery  of  seoondarj  fibres,  when  it  closely  resembles  the  (Plate 
YIIL,  Fig.  5)  dermal  layer  of  some  fossil  sponges.  The  chief  fibres 
of  the  band  layer  are  formed  on  a  framework  ci  sexradiate  spicnles, 
which  may  be  revealed  as  casts  by  boiling  in  oanstio  potash ;  the 
secondary  fibres  appear  to  origmate  in  threads  of  silicifying 
sareode,  which  have  crossed  from  one  side  of  a  mesh  to  the  other. 
These  secondary  fibres  must  not  be  confused  with  the  secondary 
fibres  of  the  body  skdeton ;  the  latter  spin  across  large  meshes, 
and  are  moulded  on  spicules,  the  former  across  meshes  of  the  small 
fibre,  and  are  not  deposited  on  q>icules. 

The  oscules  of  the  inner  surface  of  the  sponge  exhibit  a  tendency 
to  elongate  into  channel-like  grooves,  following  a  radiate  direction 
with  respect  to  the  axis  of  the  vase,  and  somewhat  resembling  the 
grooves  of  the  under  surface,  though  of  much  smaller  dimensions, 
never  exceeding,  for  instance,  an  inch  and  a  half  in  length. 

The  opening  of  the  upper  sur&ce  are  so  abundantly  spined  by 
prolongations  of  the  body  skeleton  as  to  give  to  the  whole  interior 
of  the  cup  a  rough  spinose  appearance,  which  is  in  marked  contrast 
to  the  smooth,  even  sur£ace  of  the  unspined  fibres  of  the  under  ^de. 
In  Fig.  2,  Plate  Y.,  the  spines  produce  round  the  oscules  the  appear- 
ance of  a  denticulated  margin.  They  ma^  be  obtained  readiljr  for 
microscopic  examination  by  breaking  off  with  a  fine-pointed  pair  of 
scissors,  and  catchmg  them  as  they  fall  on  a  spread-out  sheet  of 
glazed  black  paper.  Three  such  spines  are  represented  in  Figs.  2, 
3,  4,  Plate  VI.  They  consist  of  a  prolongation  of  the  skeletal  net- 
work into  a  generally  hollow  reticulate  and  pyramidal  spine,  which 
might  be  very  appropriately  named  a  *^  lantern-spine  **  from  its 
rough  resemblance  to  the  lanterns  used  in  architecture.  The  longi- 
tudmal  fibres  of  the  spine  usually  become  much  thicker  mih  age 
than  the  rest,  as  may  be  seen  in  Fig.  2,  where  they  have  entirely 
obscured  the  transverse  fibres  from  sight,  if  transverse  fibres  ever 
existed.  The  subsequent  deposit  of  sihca  has,  indeed,  in  many  cases 
so  thickened  the  fibres  and  modified  the  original  reticulate  form  as 
to  lead  one  to  doubt  whether  they  were  ever  modelled  on  a  sex- 
radiate  form.  A  little  boiling  in  caustic  potash,  however,  will  soon 
reveal  the  imbedded  sexradiate  spicules,  which  possess  here  just 
the  same  characters  as  in  other  pi^  of  the  network.  The  deposit 
of  silica  over  them  is  so  thick,  however,  as  to  overwhelm  tnem 
altogether  in  some  cases,  as,  for  instance,  in  the  lateral  secondary 
spine  (Fig.  3)  projecting  from  a  principal  one,  which  is  not  repre- 
sented in  the  figure,  but  the  direction  of  whidi  is  indicated  by  an 
arrow :  in  this  instance  we  have  a  conical  spine  moulded  over  a 
sexradiate  spicule,  and  the  same  thing  has  taken  place  in  the 
pointed  end  of  a  spine  shown  at  Fig.  1.  The  spines  frequently 
support  one  or  more  lon^  acerate  spicules,  which  pass  througn 
and  project  beyond  them  like  a  lance  m  rest.    Now  and  then  these 
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aoerates  become  inyolYed  in  ailiceoas  deposit,  and  form  an  integral 
part  of  the  q)ine. 

Similar  smnes  were  detected  on  the  upper  snrfiAoe  of  the  ty]>e 
roedmen  of  x).  pumieeus,  but  they  are  much  less  abundant  in  it 
than  in  its  Tariety  D.  Sttiidiburyi. 

Fia  a  Pra.  4. 


Kg.  3»  Latenl  spine.    Fig.  4,  Tenninal  point  of  a  *' lantern"  spine  x  145. 
The  dotted  Imee  indicate  the  ends,  which  haye  been  broken  (fSt 

At  the  bottom  of  the  yasiform  cup  of  D.  Stutchburyi,  at  one 
ode,  IB  a  cylindrical  tube  J^  an  inch  in  diamet^,  obliquely  perfora- 
ting the  wall  from  side  to  side,  and  in  this,  as  in  a  sunilar  tube  in 
D.tmmieeuBf  remains  of  the  dermal  spicular  layer  were  discovered. 
A  nne  ocdlection  of  the  spicules  was  cut  out,  but,  bein^  blown  away 
by  a  current  of  air,  was  lost,  and  no  subsequent  searchmg  succeeded 
in  reooyering  it.  Enough  was  obtained  uom  what  remained,  how- 
ever, to  show  that  the  characters  of  its  spicules  were  the  same  as 
those  of  the  dermal  layer  alread;^  desmbed,  the  projecting  aoerates 
and  dermal  sexradiated  both  being  present ;  a  lareer  number  of 
dermal  spicules,  however,  were  found  with  distal  and  proximal  rays 
aborted,  the  four  rays  remaining  being  spread  out  horizontally  in 
the  dermal  sur&oe. 

By  holding  the  sponge  upside  down,  and  smartly  tapping  the 
bottom  of  the  pedicel,  a  liurge  number  of  long  acerates  were  shaken 
out;  they  were  generaUv  incomplete  at  one  end,  and  in  a  single 
instance  one  was  observed  with  the  extremity  rounded  off,  thus  pre- 
senting us  with  an  acnate  variety  of  this  kind  of  spicule. 

The  relations  of  the  excurrent  and  incurrent  canals  could  be 
jaeAtilj  illustrated  b^  holding  the  sponge  up  to  the  light;  looking 
then  into  the  shaded  interior  of  the  cup,  one  saw  illuminated  patches 

rate  the  incurrent  openings,  and  these  patches  always  fell  on 
continuous  network  of  the  sponge,  never  coinciding  with  an 
excurrent  aperture;  when  the  position  of  the  sponge  was  reversed, 
the  excurrent  apertures  similarly  cast  illuminated  images  on  the 
sorfiu^  of  the  outer  rid^,  but  never  coincided  with  incurrent 
openingB,  thus  demonstratmg  the  absence  of  completely  perforating 
canals.  Of  course  the  perforating  tube  previously  mentioned  is  an 
exception^  but  tbeai  that  does  not  belong  to  the  water-system  of  the 
qxmge. 
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XI. — The  Aperture  Question.    By  J.  Mayall,  jun.,  P.R.M.8. 
{Bead  Sth  January,  1879.) 

Thx  question  of  the  existence  of  apertures,  by  means  of  the  immer- 
sion system,  greater  than  correspond  to  tiie  maximnm  possible  for 
dry  lenses,  has  reoeiyed  such  powerful  support  in  the  affirmatire 
from  Zeiss's  new  oil  lenses,  that  it  is  almost  superfluous  to  call  atten- 
tion to  the  position  of  the  discussion.  But  as  the  chief  exponent  of 
the  adverse  yiew  still  maintains  that  it  is  an  "  undecided  question," 
I  will  briefly  state  the  most  obyious  points  that  occur  to  me. 

It  had  been  asserted  by  Mr.  Wenham  that  82''  in  the  body  of 
the  front  lens  is  the  limU  beyond  which  no  object-glass  can  coUect 
image-forming  rays.  I  quote  a  passage  from  his  writings  to  show 
that  he  has  clearly  pledged  himseli  that  this  limit  obtains  equally  in 
dry  and  immersion  lenses  on  balsamed  objects : — 

''....  the  immersion  lens  ....  had  no  property  for  col- 
lecting from  a  balsam-mounted  object  a  greater  number  of  rays,  but 
that  the  limit  is  the  same  as  in  the  dry  lens." 

Many  passages  might  be  cited  conyeying  the  same  yiew. 

This  is  equivalent  to  asserting  the  existence  of  a  natural  limit, 
depending  on  twice  the  critical  angle  (from  glass  to  air},  and,  con- 
sequently, the  impossibility  of  any  objective  collecting  to  a  focus 
apencil  of  rays  from  a  radiant  in  balflom  of  greater  aperture  than 
iheit  which  in  this  medium  corresponds  to  180^  in  air.  It  was  to 
tiiis  assertion  as  r^ards  the  limit  in  relation  to  immersion  lenses 
that  exception  was  taken. 

On  this  question  Professor  Stokes  was  urged  by  me  to  give  a 
demonstration,  and  I  think  it  must  be  admitted  that  the  assertion  is 
thereby  refuted  as  a  question  of  theory.  Mr.  Wenham  admits  the 
validity  of  the  reasonmg,  but  insists  that  in  practical  constructions 
the  limit  of  82^  obtains. 

Mr.  Wenham's  views  had  been  brought  to  definite  issue  by  his 
published  report  of  his  measurement  of  the  aperture  of  ToUee's  i 
mmiersion  lens  (ovmed  by  Mr.  Crisp).  The  constructor  had  al- 
leged the  lens  to  be  made  on  a  formula  by  which  an  aperture  was 
obtained,  measured  in  the  body  of  the  front  lens  (or  in  a  suitably 
adjusted  semi-cvlinder — ^for  it  is  demonstrable  that  the  results  are 
equivalent),  16^  beyond  the  maximum  possible  for  dry  lenses, — that 
is  to  say,  Mr.  Tolles  claimed  for  it  an  aperture  in  ^lass  of  98^. 

Mr.  Wenham  reported  the  aperture  to  be  68°  m  glass. 

The  point  ot  interest  to  me  was  to  prove  whether  the  aperture 
exceeded  82°. 

Passing  over  some  discussions  that  took  place  in  correspondence, 
whidi  were  not  communications  to  the  Society,  I  may  state  that  I 
felt  under  an  obligation  to  place  before  the  Society  md  evidence  I 


Digitized  by 


Google 


The  Aperture  Questttm.    By  J.  Mayall,  jun.  135 

codd  ftddnoe  on  behalf  of  the  original  claim  that  the  aperture  of 
the  I  exceeded  82^ — the  evidence  being  Professor  Keith's  com- 
patation  of  the  angle,  and  the  actual  measurement  bj  means  of 
Frofeasor  Abbess  apertometer  which  I  exhibited  at  the  meeting  in 
June  last. 

Mr.  Wenham's  answer  to  the  computation  amounts  to  this: — 
Because  tiie  computed  angle  is  baaed  on  the  assumption  that  the 
ladiant  is  in  babam,  therefore  it  &Us  to  the  ground. 

Now  the  question  with  regard  to  this  lens  neyer  was  to  know 
if  the  aperture  in  the  body  of  the  front  lens  could  exceed  82^  when 
adjusted  so  as  to  haye  a  Cront-focns  in  air.  No  one  had  ever  alleged 
such  a  proposition.  All  admit  that  82^  (in  glass)  is  the  limit  for 
dry  lenses,  and,  of  course,  all  lenses  may  be  regarded  as  dry  if  there 
be  a  stratum  of  air  between  the  object  and  the  front  lens.  The 
qmstiiMi  was.  What  is  the  aperture  when  the  lens  is  adjusted  to  hare 
a  front-focus  in  balsam?  To  this  Professor  Keith's  computation 
answers  by  tracing  the  paths  of  different  rays  from  the  back-focus 
to  the  front-focus  in  balsam,  and  the  result  (110^)  prores  that  the 
formula  is  designed  to  produce  an  aperture  greater  than  corresponds 
to  180°  in  air, — which  was  to  be  demonstrated.  Mr.  Wenham's 
criticism  upon  it  is  thus  seen  to  be  irrelevant. 

When  the  radiant  is  in  balsam,  and  in  imm^^n  contact  with 
the  boai  lens,  the  critical  angle  (between  glass  and  air)  is  no  longer 
a  fiu!tor  in  the  elements,  and  can  have  nothing  to  do  with  the  aper- 
ture, because  the  rays  do  not  go  into  air  until  their  emergence  at 
the  second  sur&ce  of  the  front  lens,  which  is  not  paralld  to  the 
plane  front,  but  deeply  curved.  With  a  dry  lens,  the  effective  angle 
<^  rays  from  the  ooject  in  balsam  is  limited  at  the  object  itself  to 
82^ — no  greater  pencil  can  emerge  from  the  cover-glass.  Witii  an 
immersion  lens  this  limit  varies  with  the  immersion  medium ;  with 
water  it  is  about  126^,  with  oil  the  limit  depends  on  the  construc- 
tion of  the  lens,  and  may  possibly  be  carried  as  near  to  180°  in 
glass  as  the  present  dry  lenses  approach  their  limit  of  82°  This  is 
a  matter  for  the  ingenuity  of  the  opticians. 

Withr^;ard  to  the  elements  furnished  for  the  computation,  it  is 
extrmnely  improbable  that  Mr.  ToUes  arrived  at  the  precise  nume- 
rical data  by  mere  guessing ;  but  even  in  that  case,  as  formerly  re- 
marked byrrofessor  Kei£,  ''the  force  of  the  result  would  have 
been  the  same.** 

In  confutation  of  Mr.  Wenham's  position  in  the  aperture  ques- 
tkm,  we  have  had  two  formulaB  for  immersions  placed  before  us,  by 
which  an  aperture  in  the  body  of  the  front  lens  exceeding  the  limit 
of  drj  objectives  has  been  traced  to  the  radiant  in  balsam :  the  one 
relatmg  to  the  iV  (three  system^  by  Tolles  in  the  collection  of  the 
United  States  Army  Medical  Museum ;  the  other,  to  the  i  (four 
system)  referred  to  above ;  in  each  of  which  Professor  Keith  has 
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oompntediheapertiireto  be  about  110^.  We  have  Ftofeesor  Stokee's 
anthoritj  for  ine  y^idity  of  these  compntations. 

As  topiactical  measurements :  we  bare  the  testimony  and  report 
of  Dr.  Woodwudy  Professor  S.  Newcomb,  and  Professor  Keith  on 
behalf  of  a  four  system  \  by  Tolles.  We  have  Dr.  Woodward's  re- 
port of  the  measurement  of  the  iV  to  which  the  earlier  computation 
referred;  and  I  exhibited  the  measurement  of  the  |  before  the 
Society^  with  Professor  Abbe*s  apertometer.  In  all  these  cases  aper- 
tures were  recorded  beyond  the  limit  contended  for  by  Mr.  Wenham. 

I  felt  bound  to  exhibit  the  actual  measurement  of  the  i  to  which 
the  newer  computation  referred ;  at  the  same  time  I  was  provided 
with  twelve  otner  immei'sion  lenses  by  Tollee^  Powell  and  iiealandy 
and  Zeiss^  all  of  which  would  have  afforded  similar  proo£ 

I  do  not  attempt  to  follow  Mr.  Wenham  in  his  various  sug- 
gestions for  angle  measuring.  I  have  found  the  results  obtained 
with  Professor  Abbe's  apertometer  confirmed  by  a  modification  of 
Professor  Bobinson's  plan  of  measuring  (adapted  for  immersion 
lenses),  and  therefore,  until  Mr.  Wenham  can  show  some  material 
error  likely  to  arise  fit>m  the  proper  use  of  the  apertometer,  I  shall 
^cmtinue  to  regard  it  as  a  convement  and  reliable  applianca 

With  regs^  to  the  supposed  effect  of  the  '^  outer  oblique  rays 
extending  to  the  margin  of  the  field,"  Professor  Keith's  computa- 
tions refer  only  to  the  c^tral  pencil — have  nothing  to  do  vrith  any 
appreciable  diameter  of  field.  If  apertures  be  measured  by  means 
(H  a  small  pencil  of  sunlight  from  Uie  eye-piece,  the  diameter  of  the 
field  at  the  front  focus  is  almost  inappreciable,  and  therefore  no 
question  can  possibly  arise  concerning  ''  outer  oblique  rays":  this 
has  been  done  in  many  cases  to  test  the  accuracy  of  the  aperto^ 
meter  method. 
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CellB,  and  their  Vital  Phenomena.— ProfeBsor  W.  Flemming,  of 
Eiel,  has  published  *  a  detailed  acoonnt  of  his  extensiye  researches  on 
the  stmctore  of  nnolei,  and  their  behayiour  daring  the  prooess  of  cell- 
diTision.  The  obserrations  were  made  chiefly  on  cells  from  varioos 
parts  of  the  body  of  the  larval  SaJamandra;  these  were  examined  in 
the  Hying  state,  and  also  afler  treatment  with  chromic  acid,  followed  by 
abeolnte  alcohol,  staining  with  sa&anin,  and  clarifying,  after  a  second 
treatment  with  absolnte  alcohol,  with  oil  of  cloves.  HaBmatoxylin 
staining  of  chromic  and  picric  add  preparations  was  also  employed. 

According  to  Memmmg,  the  qniescent  nnclens  consists  of — 

1.  An  investing  membrane. 

2.  An  intranuclear  network  oonsiBting  of  an  extensive  system  of 
lamified  filaments  exhibiting  at  internals  thickenings  or  psendo- 
BodeolLf 

3.  The  tme  nucleoli. 

4.  A  pale  ground-substance  IQling  up  the  remaining  space,  and 
devmd  of  visible  structure  in  the  living  state,  but  assuming  a  granular 
or  fibrillar  appearance  by  the  action  of  reagents. 

In  the  process  of  cell-division  the  nucleus  passes  through  the 
following  phases : — 

1.  The  somewhat  coarse  intranuclear  network  is  converted  into  a 
fine-medied  coil,  presenting  a  basket-like  appearance. 

2.  The  meshes  of  the  coil  become  coarser  and  at  the  same  time 
looser. 

8.  The  coil  assomes  a  wreath-like  form,  a  space  being  left  in  the 
eentre  of  the  nudeus  free  from  filaments. 

4.  The  filaments  again  advance  to  the  centre,  but  separate  into 
loc^  peripherally  so  as  to  give  the  whole  nucleus  a  star-like  form. 

5.  The  individual  rays  of  this  star  undergo  longitudinal  fission 
along  their  whole  length,  producing 

6.  Another  star-form,  distingushed  from  the  first  by  the  extreme 
fineness  of  its  rays. 

7.  The  star-form  disappears,  its  filaments  becoming  collected  into 
a  plate-like  body,  situated  equatoriaUy  across  the  centre  of  the  cell. 

The  foregoing  are  the  changes  undergone  by  the  mother-nucleus 
preparatory  to  division ;  the  following  are  the  stages  of  the  daughter* 
mideL  It  will  be  seen  that  they  correspond  with  tiiose  of  the  mother- 
tiiylfliMj  but  occur  in  an  inverse  order. 

8.  Tb^  equatorial  plate  assumes  a  sort  of  barrel-shape;  a  plane 
across  the  equator  of  we  barrel  is  free  from  filaments,  aiid  marks  the 
plane  of  division  of  the  nucleus;  from  this  plane  the  filaments 
radiate,  converging  slightly,  in  two  directions,  or  towards  the  original 
bounding  planes  cdT  the  equatorial  plate. 

9.  FtobaUy,  though  this  is  1^  no  means  certain,  the  filaments 

«  « Arohiv  f.  MLikr.  Anai,'  voL  xvi.  (1878)  p.  802. 

t  Thii  word  is  6ii4>loyed  in  s  different  sense  by  Van  Beneden. 
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now  fuse  together  in  pairs,  prodaoing  a  similar  figure  to  the  last,  bat 
coarser. 

10.  The  two  danghter-nndlei  Tthe  two  halves  of  the  barrel-form)* 
separate  from  one  another,  and  eacn  assumes  a  star-shape. 

11.  The  rays  of  each  star  unite  and  form  loops,  the  wreath-form 
being  the  result. 

12.  The  filaments  of  the  wreath  become  thicker  and  more  closely 
meshed. 

18.  As  the  process  of  division  approaches  completion,  the  coils 
become  finer,  and  the  basket-form  is  produced. 

14.  Finally,  the  ordinary  intranudeolar  network  is  produced, 
marking  the  completion  of  the  division  process  and  the  entrance  of 
the  nuclei  into  a  state  of  quiescence. 

Picro-cannine  for  Cell-nudei — ^In  the  Report  published  last 
August  of  the  Proceedings  of  the  International  Oongrees  of  Botanists, 
held  at  Amsterdam  in  1877,  is  a  paper  by  M.  Treub,  who  drew 
attention  to  the  use  of  picro-carmine  as  a  reagent  for  this  purpose. 
His  first  step  is  to  kill  the  cells  by  absolute  alcohol,  according  to  the 
directions  of  Strasburger.  After  making  some  sections  of  tissues 
which  had  remained  in  the  liquid,  the  preparations  are  placed  in  a 
1  per  cent,  solution  of  picro-carmine,  for  a  time  varying  from  four  to 
twenty  hours ;  they  are  then  shaken  in  distilled  water  in  order  to 
dissolve  the  picric  acid,  and  are  placed  in  a  mixture  of  glycerine  and 
distilled  water,  which  is  gradually  replaced  by  pure  glycerine  con- 
taining 1  per  cent,  of  formic  acidl  Aft&r  this  treatment  the  nuclei 
almost  always  assume  a  fine  red  colour,  whilst  the  protoplasm  remains 
entirely  uncoloured,  which  enables  the  slightest  changes  which  take 
place  in  the  nuclei  to  be  at  once  distinguished.* 

Influence  of  the  different  Colours  of  the  Spectrum  on  AwimftU 
and  Plants.  —  1.  AnimdU, — Observations  on  the  influence  of  the 
different  coloured  rays  of  solar  light  upon  the  nutrition  of  plants 
have  been  more  numerous  than  those  on  the  development  of  imimftlf», 
M.  Beclard  in  1858  experimented  with  eggs  of  Mu9ca  camaria  under 
different  coloured  glasses,  and  found  ^t  the  eggs  developed  very 
unequally,  those  of  the  violet  and  blue  rays  developing  most  rapidly, 
and  in  the  green  least. 

M.  E.  Tung  I  has  for  three  years  experimented  at  the  University 
of  G^eva  witib  the  eggs  of  Bana  iemporaria^  JB.  eaculenUiy  Saimo 
tmUOf  and  Lymnea  8ta^fnaU$, 

The  eggs  were  placed  directly  after  fecundation  in  vessels  which 
were  plunged  in  solutions  coloured  respectively  violet,  blue,  green, 
red,  and  white,  one  being  also  placed  in  the  dark. 

The  general  results  were  as  follows : — 

(1)  The  different  coloured  rays  of  solar  light  act  in  a  very 
different  manner  on  the  development  of  the  eggs  of  the  above 
animals. 

(2)  Violet  light  quickens  the  development  in  a  very  remarkable 

♦  •Boll.  Soo.  Bot  de  Prance,'  vol.  xxy.  (1878)  p.  129. 
t  *Gomptes  Bendos,'  vol.  Ixxzvii.  (1878)  p.  998. 
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HMomer.    Bine  eomee  next,  and  then  yellow  and  wlute,  wliioh  are 
nearly  eqnal  in  their  effiscts. 

^3)  Darkness  does  not  prevent  develoiment,  but,  contrary  to  the 
leemts  of  MM.  Higginbottom  and  MacDonnell,  does  retard  it. 

(4:)  Bed  and  green  light  seem  to  be  hnrtfal,  as  the  complete 
development  of  ue  eggs  placed  in  these  colours  conld  not  be 
obtained. 

(5^  Tadpoles  subjected  to  the  same  conditions  and  deprived  of 
food  oied  sensibly  sooner  in  violet  and  blue  light  than  in  the  others— 
they  consumed  their  food  store  more  rapidly. 

(6)  The  mortality  seemed  to  be  greater  in  coloured  light  than  in 
white  light.  Nevertheless,  as  the  results  have  not  always  agreed  on 
tiiia  pomt,  it  would  be  premature  to  consider  this  as  positively 
proved. 

2.  P2an<«.— In  1869  M.  P.  Bert  showed  *  that  certain  plants  placed 
imder  green  glass  soon  died.  He  thought  the  explanation  was  to  be 
found  in  the  green  colour  of  the  leaves — to  allow  none  but  green  light 
to  reach  them  was  to  give  them  what  they  rejected  as  useless.  Beflect- 
ing  that  these  leaves,  under  a  great  thickness,  appeared  red,  he 
thon^t  the  plants  would  die  also  behind  red  glass,  but  was  surprised 
to  see  that  they  did  not. 

This  apparent  contradiction  led  him  to  undertake  a  further  ex- 
amination.f 

If  green  and  red  glasses  are  examined  through  the  spectroscope 
by  diffused  sunlight,  we  see  that  the  red  glass  intercepts  the  yellow 
and  all  the  most  refrangible  part  of  the  spectrum,  only  allowing  the 
orange  and  the  red  to  pass ;  while  the  green  glass  intercepts  about 
three-quarters  of  the  red,  starting  from  the  left  hand. 

The  first  maintains  life,  de  second  kills,  and  therefore  the 
neoeflsaiy  part  of  the  spectrum  is  found  in  this  red  which  the  green 
glass  absorbs. 

To  further  determine  whether  this  property  is  to  be  attributed  to 
the  whole  intercepted  extent  of  the  red,  he  compared  a  solution  of 
ehforophyll,  with  the  green  glass,  and  saw  that  the  part  of  the  red  which 
it  absorbed,  extended,  from  left  to  right,  as  far  as  the  first  absorption 
band  characteristic  of  chlorophyll  (included  between  the  lines  B  and 
C),  and  concluded  that  it  was  the  part  of  the  spectrum  corresponding 
to  this  band,  which,  absorbed  by  the  lea^  was  indispensable  to  its 
Hfb. 

Further  experimenting,  he  found  that  plants,  lighted  by  a  good 
diffdfied  lig^t,  and  surrounded  with  vessels  with  parallel  glass  sides 
ocmtaining  an  alcoholic  solution  of  chlorophyll  very  frequently 
renewed,  immediately  ceased  growing,  and  very  soon  died :  this 
solution,  which  was  very  weak  and  in  a  very  thin  layer,  intercepted 
hardly  any  but  the  characteristic  parts  of  the  red. 

l%e  indispensable  part  of  white  light  is  consequently  there,  where, 
moreover,  M.  Timiriazeff|  has  recently  found  the  wiATiTnnm  of  re- 

*  'Gomptes  Bendns,'  14th  Febraary,  1870. 
t  Ibid.,  vol.  Ixxxvii  (1878)  p.  695. 
%  Ibid.    Bitting  of  28tb  Maj,  1877. 
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dnction  of  oarbonio  add.  If  we  prevent  it  from  reaching  the  leaf, 
the  plant  being  reduced  to  consume  the  reserres  previously  aocuma« 
lated,  becomes  exhausted,  and  finally  die& 

But  though  this  part  of  the  spectrum  is  necessary  to  plant  life,  it 
cannot  be  said  that  it  is  sufGicient.  Behind  red  glass,  plants  live  a 
very  long  time,  no  doubt,  but  they  become  elongated  to  excess,  and 
slender,  with  their  leaves  narrow  and  pale-coloured,  because  they  are 
deprived  of  the  violet  blue  rays. 

Thus  every  part  of  the  solar  spectrum  contains  portions  which 
play  an  active  rdle  in  the  life  of  plants.  In  the  most  refrangible  rays 
are  found  those  which  sovem  the  destruction  of  tension.  In  the  red 
are  those  which  determine  the  tension  of  the  tissues  and  produce  the 
phenomena  of  reduction,  which  are  the  foundation  of  vegetable  life. 
Their  total,  properly  proportioned  in  white  light,  is  necessary  for 
the  vital  harmony. 

It  is  very  probable  that  these  parts  utilizable  by  plants  are 
accurately  marked  by  the  different  absorption  bands  of  chlorophyll ; 
but  to  be  quite  sure,  we  should  have  to  experiment  with  luminous 
spectra,  intercepting  the  different  parts  by  screens,  and  recomposing 
by  means  of  lenses.  The  bad  weather  last  summer  did  not  allow 
M.  Bert  to  operate  with  the  solar  spectrum,  and  he  acoordinglv  made 
arrangements  for  using  a  strong  electric  light,  the  results  of  which 
have  not  yet  been  pubUshed. 

Colonel  Woodward  on  the  Oil-Immergion  Objectives  and  the 
Apertometer.— Colonel  Woodward  has  examined  the  \  and  A  objec- 
tives made  by  Mr.  Zeiss,  on  what  Professor  Abbe  terms  the  "  btephen- 
Bon  homogeneous  immersion  system,"  and  thus  reports  upon  them : — 

<'My  first  trial  by  lamplight  immediately  convinced  me  of  the 
excellent  quality  of  the  \  and  of  the  surpassing  excellence  of  the  ^ 
On  testing  them  by  monochromatic  simligh^  using  a  microscope 
body  with  draw-tube,  by  which  I  could  get  ten  indies  precisely 
with  a  range  of  a  couple  of  inches  either  wav,  I  speedily  satisfied 
myself  that  the  performance  of  the  |  fully  equalled,  while  the  ^  ex- 
celled, the  best  of  the  large  collection  of  immersion  objectives  belong- 
ing to  the  Museum.  For  photographic  purposes  the  objectives  gave 
similarly  satisfftctoxy  results. 

I  find  that  the  saving  of  time  in  using  these  oil-immersion 
objectives  on  histological  preparations  mounted  in  balsam,  and  in  all 
sumlar  work,  is  very  great.  With  water  and  even  glycerine  immer- 
sion objectives  every  conscientious  worker  loses  much  time  with  the 
cover  aqjustment,  and  this  is  entirely  economized,  while  the  results, 
instead  of  being  inferior,  are  superior  to  any  obtainable  with  the  best 
objectives  made  on  any  other  principle." 

Colonel  Woodward's  measurement  (by  a  method  of  his  own)  of  the 
aperture  of  the  objectives  gave  116^  interior  angle  for  the  ^  and  114^ 
for  the  -j^.  By  the  apertometer  he  made  the  angle  of  each  a  little 
more  than  1  *  26  (numerical  aperture).  In  regard  to  the  scale  of  the 
apertometer,  Colonel  Woodward  considers  t£tt  it  has,  among  other 
inconveniences,  this,  that  its  divisions  are  too  &r  apart  for  any  very 
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•oemto  leadings,  and  that  it  is  to  be  regretted  that  it  was  not 
amnged  so  as  to  read  the  angle  in  crown  glass  (i.  e.  the  interior 
angle)  to  degrees.  It  wonld  have  been  £i^  more  conyenient  for 
ordinary  nse,  and  jost  as  easy  to  compute  water,  air,  or  glycerine 
angles  from  the  crown-glass  angles  as  from  the  ordinary  scale. 

Professor  Abbe,  writing  to  Mr.  Stephenson,  says  that  "for  the 
obserration  of  bacteria  the  oil-immersion  lenses  are  becoming  more 
and  more  appreciated  by  German  microscopists.  There  is  no  doubt 
yoor  plan  wluch  enabled  ns  to  get  rid  of  tiie  refractions  ontside  the 
objectiTe  and  at  the  front  face,  will  be  considered  an  important  step 
in  the  improvement  of  objectiyes.  In  addition  to  the  increase  of 
aperture,  the  homogeneity  of  the  mediiun  from  the  object  to  the  first 
spherical  snr&ce  turns  out  to  be  a  great  advantage  in  respect  to  fine 
definitions.'' 

IMifraction  Experiments  with  Pleurosigma  angnlatum. — Colonel 
Woodward  also  says,  in  reference  to  these  experiments,*  that  though 
by  lamplight  he  readily  observed  all  the  phenomena  as  described  by 
^TofesaoT  Abbe,  yet  on  trying  by  sunlight  he  obtained  different  results. 
The  fine  longitudinal  Imes  produced  by  diffraction  were  distinctly 
visible  on  all  parts  of  all  the  frustules  and  entirely  without  limita- 
tion to  the  adherent  parts  as  required  by  Professor  Abbe's  theoretical 
explanation.  In  the  photographs  of  a  frustule  in  which  the  adherent 
parts  are  comparatively  small  (laid  before  the  Society  at  the  February 
meeting),  that  obtained  with  the  \  showed  the  di£&action  lines,  after 
the  in^noduction  of  the  diaphragm,  on  all  parts  of  the  frustule  without 
regard  to  the  line  of  adhesion,  while  with  the  one  taken  with  the  ^, 
the  same  was  true  for  one  side  of  the  frustule,  the  other  side  being 
slightly  out  of  focus.  A  similar  diffraction  picture  of  the  right  side 
of  the  frustule  could  have  been  obtained,  but  then  the  left  would  have 
been  out  of  focus,  a  result  of  the  form  of  the  frustule.  In  neither 
case  are  the  diffraction  lines  limited  to  "the  adherent  parts.  When^ 
however,  the  illumination  was  obtained  by  lamplight  the  diffiractiou 
lines  were  rigidly  limited  to  the  adherent  parts. 

On  these  remarks  Professor  Abbe  writes  as  follows : — 
**  The  fact  observed  by  Colonel  Woodward  that  the  longitudinal 
lines  on  AnguhUum  appear  throughout  the  whole  frustule  in  observing 
or  photographing  with  direct  sunlight,  is  not  astonishing  to  me  after 
having  considered  the  distance  of  &06e  lines  more  accurately  than  I 
had  done  before.  The  photographs  give  this  distance  (measured  in 
the  middle  part  of  both  photographs)  =  0* 835  fj.(jji  =  0*001  mm.  = 
1  micro-millimetre),  the  wave-length  of  D  =  0*589/x,  F  =  0'46fi. 
Therefore  the  distance  exceeds  the  half  wave-length  even  of  D,  and 
the  lines  are,  theoretically,  within  the  range  of  the  numerical  aperture 
1  *  0  for  oblique  light  It  will  thus  be  a  matter  of  intensity  of  illu- 
mination only,  whether  they  will  be  visible  or  not  visible  through  a 
film  of  air,  and  it  is  quite  natural  that  on  the  non-adhering  parts  of  a 
valve  they  are  not  visible  with  lamplight,  but  yet  are  visible  by 
direct  sunlight." 

*  Thin  Journal,  ¥oL  L  p.  53. 
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Brain  of  Invertebratea. — ^M.  Died  has  two  importMit  papen 
on  this  subject  in  the  '  Proceedings  of  the  Vienna  Academj/  *  in  the 
first  of  which  he  describes  the  brains  of  Eledone,  Sepiotoy  ajid  TeikyM^ 
and  in  the  second  that  of  Asta^cus  and  SquiUa,  The  former  is  illus- 
trated by  nine  plates,  the  second  by  one  plate.  The  papers  consist 
entirely  of  detailed  descriptions  of  tiie  brains  in  question,  and  do  not 
readily  admit  of  abstracting.  We  are  therefore  reluctantly  obliged 
to  confine  ourselyee  to  the  record  of  their  publication. 

Poison  Apparatus  and  Anal  Olands  of  Ant8.~Dr.  Angnst  Ford 
giyes  in  the  *  Zeitsch.  far  wiss.  Zoologie '  f  an  ezhaustive  acoonnt,  with 
two  plates,  of  these  structures.  He  first  gives  an  account  of  the  sting 
in  the  FormicidcB,  stating  that  in  his  Section  a  of  that  flunily  the 
organ  is  quite  rudimentary,  while  in  Section  j9,  although  very  small 
and  delicate,  it  has  all  the  structure  of  the  stixig  of  MyrmiddcB  and 

Of  the  poison  apparatus,  consisting  of  gland  and  receptacle,  there 
are  two  types,  one  found  in  Section  a  of  Formkido^  tiie  other  in 
Section  /3  of  that  family  and  in  all  other  ants.  From  this  circum- 
stance, as  well  as  from  the  structure  of  the  sting,  Forel  proposes  to 
divide  Formiddce  into  two  sub-families,  OamponotidoB  (Sec^on  a),  and 
DdichoderidcB  (Section  0).  The  types  are  distinguished  as  (1)  poison- 
bladder  with  pad  (^Polater);  and  (2)  poison-bladder  with  knob 
(Knopf). 

(1.)  In  the  first  type  the  poison-bladder  is  elongated  and  widened 
and  provided  with  a  duct  of  but  little  less  diameter  thka  itself  Its  walls 
consist  of  a  tunica  intima  bounding  its  cavity,  then  of  a  layer  of  pro- 
toplasm with  scattered  nuclei,  representing  an  epithelium,  and  finally 
of  an  outer  tunica  propria  containing  muscular  fibres.  On  its  dorsal 
side,  between  the  intima  and  propria,  is  a  large  flattened  cashion- 
like  body,  the  jxu2,  consisting  of  a  greatly  coUed,  branched  or  un- 
branched  chitinous  tube,  the  coils  being  separated  from  one  another  by 
a  layer  of  nucleated  protoplasm.  Although  the  pad  itself  is  not 
more  than  2  mm.  long,  the  tube  may  attain  a  length  of  20  mm.  At 
one  end  the  tube  opens  into  the  bladder,  with  the  intima  of  which 
the  edges  of  the  aperture  are  continuous.  At  the  other  end,  situated 
posteriorly  or  under  the  duct  of  the  bladder,  it  is  connected  with  a 
pair  of  glandular  filaments,  lying  external  to  and  on  the  dorsal  side  of 
the  bladder.  These  filaments  are  the  free  portion  of  the  poison- 
gland,  the  coiled  tube  of  the  pad  with  its  protoplasm  constituting  its 
intra- vesicular  portion.  The  free  gland-csBca  consist  of  a  layer  of 
epithelial  cells,  covered  by  a  tunica  propria  continuous  with  that  of 
the  bladder,  and  lined  by  an  intima,  bounding  the  lumen,  and  sending 
off  very  fine  lateral  tubes  to  the  individual  gland-cells. 

(2.)  In  the  second  type  the  poison-bladder  is  small  and  nearly 
globular,  and  its  duct  is  a  fine  tube  with  walls  thrown  into  trans- 
verse folds.  The  free  portions  of  the  poison-gland  are  shorter  and 
thicker  than  in  the  first  type ;  the  united  portion,  answering  to  the 

*  *Sitztmg8berichte  der  (Wiener)  k.  Akad.  der  Wiss,'  vol  Ixxvii.  (1878), 
1st  Abth.  p.  481. 

t  •  Zeitwh.  f.  wisa.  Zool.,'  vol.  xxx.  (SuppL),  (1878),  p.  28. 
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pid  of  Caw^pom>tid€By  pierces  the  timioa  propria  ci  the  bladder,  losing 
its  own  tanica  propria,  and,  poshing  the  intima  before  it,  hangs  free 
in  the  cavity,  either  as  a  twisted  tube  with  a  knob  at  the  end — 
whence  the  name  of  this  type  of  apparatus — or  as  a  mere  knob :  in 
either  case  the  whole  intra-vesicnlar  portion  of  the  gland  is  inyested 
by  the  invaginated  intima  of  the  bladder,  which  takes  the  place 
of  the  tanica  propria.  At  the  extremity  of  the  knob  is  the 
apertore  by  which  the  gland  opens  into  the  bladder,  and  at  which  the 
in-tnmed  intima  of  tiie  latter  becomes  oontinuons  with  the  true 
intima  of  the  gland.  The  protoplasm  of  the  gland  exhibits  no  cell 
contours,  bat  only  nadei  imbedded  in  granular  protoplasm,  the  latter 
being  pierced  by  the  fine  chitinous  ofishoots  of  the  intima  of  the 
gland.  The  knob  is  made  of  an  aeeumulation  of  cells,  also  with 
chitinous  tubules. 

In  connection  with  both  t3rpes  of  poison  apparatus  are  found 
accessory  glands  (NebendiruBen)  lying  towards  the  ventral  side  of  the 
poison-bladder,  and  answering  to  the  oil-gland  of  bees  and  other 
Hymenoptera.  They  are  unpaired  glands,  opening  by  a  duct  imme- 
diately below  the  opening  of  the  poison-bladder,  and  may  be  either 
simple  or  bilobed.  The  wall  consists  of  five  layers,  an  intima 
bounding  the  large  cavity,  a  layer  of  polygonal  epithelial  cells,  one  of 
scattered  nuclei,  a  tunica  propria,  and  a  network  of  fine  muscular 
fibres.    The  secretion  is  oily  and  of  a  yellowish  colour. 

The  anal  glands  and  anal  bladders  are  stated  to  have  been 
hitherto  overlooked  in  ants ;  they  are  formed  by  an  infolding  of  the 
wall  of  the  cloaca  between  the  anus  and  the  pygidium  or  last  out- 
wardly visible  tergum.  The  bladders  are  two  laige  ovoidal  sacs  closely 
applied  to  one  another  in  the  middle  line,  and  uniting  posteriorly 
into  a  small  ampulla  from  which  proceeds  the  short  duct ;  their  walls 
consist  of  an  intima,  a  delicate  protoplasmic  matrix  with  scattered 
nuclei,  a  tunica  propria,  and  a  network  of  muscles.  The  glands  are 
also  two  in  number,  and  each  is  closely  applied  to  the  outer  wall  of 
the  corresponding  bladder,  into  which  its  duct  opens  by  a  large 
fdnnal-shaped  aperture.  The  gland-cells  are  large  and  spherical, 
and  very  easily  separated  from  one  another;  each  contains  a  large 
nudeas  with  many  nucleoli,  and  is  supplied  with  a  special  tracheal 
branch.  The  duct  of  the  gland  gives  off  fine  lateral  offshoots,  one  of 
which  proceeds  to  each  gland-cell :  on  reaching  the  cell  its  protoplasmic 
outer  Layer  becomes  continuous  with  the  cell-membrane,  while  its 
chitinous  intima  pierces  the  protoplasm  of  the  cell,  increasing  in 
diameter,  and  describes  several  curves,  probably  ending  blindly. 
Forel  ascribes  the  peculiar  smell  of  some  ants  (e.  g.  Tapinoma)  to  the 
secretion  of  these  uial  glands :  he  has  seen  it  ejected  on  an  enemy. 

Parthenogenesis  in  Bees. — In  continuation  of  the  discussion  on 
this  subject  (see  p.  88),  M.  M.  Giard  *  considers  that  the  true  explanation 
of  the  observation  of  M.  P6rez  is  to  be  found  in  a  supplementary  means 
«f  nature  to  assure  the  reproduction  of  the  immense  posterity  of  the 
social  Hymenoptera.  Besides  the  normal  queens,  which  lay  continually, 

*  '  Comptes  Beodns,'  vol.  bLxxviL  (1878)  p.  755. 
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there  are  fertile  workers,  among  whidi  copulation  is  not  observable, 
and  is  perhaps  even  impossible  for  Tarions  reasons.    They  are  well 
preyed  and  frequent  amongst  the  wasps  and  Polistea  ;  to  them  is  attri- 
buted, among  the  drones,  tiie  considerable  number  of  males  which  are 
obseryed  late  in  the  autumn.   They  exist  among  certain  species  of  ants, 
notably  Formica  sanguinea.    Fertile  workers  have  been  recognized 
for  a  long  time  among  bees ;  but  until  recently  these  fertile  workers, 
as  they  only  laid  male  eggs,  like  the  drone-bearinff  queens,  conform- 
ably to  the  Dzierzon  ^eory,  were  thought  to  be  very  rare  and 
accidentaL    They  are,  on  the  contrary,  frequent,  and  coexist  with 
the  queen  in  a  creat  number  of  hiyes.     As  in  M.  Perez's  hive  there 
was  a  mixture  of  yellow,  black,  and  hybrid  workers,  the  fertility  of 
certain  workers  of  the  two  last  sorts  is  sufficient  to  explain  tiie  mix- 
ture.   An  exclusive  laying  of  black  drones  has  even  been  found  in  the 
case  of  an  analogous  hive.*    More  than  this,  a  yellow  Italian  mother, 
fecundated,  not  by  a  black  male,  but  by  a  yellow  Italian  nude  of  her 
own  race,  being  given,  by  artificial  swarming,  to  an  orphan  colony  of 
black  bees,  not  only  numerous  yellow  but  also  black  drones  appeared 
after  a  certain  time.    These  latter,  M.  Giard  thinks,  could  only  come 
from  fertile  black  workers ;  ^  for,  in  order  to  find  the  black  ancestors 
of  M.  Sanson,  it  would  be  necessary  to  throw  back  the  atavism  into 
the  night  of  ages,  farther  perhaps  than  the  bees  of  Virgil."    To  decide 
this  question  irrefutably,  we  must  employ  the  method  of  elimination, 
and  suitably  separate  the  layings  of  the  queen  and  of  the  fertile 
workers. 

Hermaphroditism  in  PerlidflB.— Dr.  Alexander  Brandt,  of  St 
Petersburg,  desoribest  an  interesting  case  of  hermaphroditism  in 
certain  of  these  orthopterous  insects  (Perla  hipunciatay  &c.),  in  which 
he  found  undoubted  ovaries  in  connection  with  the  testes  of  nude 
larvie,  both  male  and  female  glandular  follicles  being  developed  as 
out-pushings  of  one  and  the  same  excretory  duct. 

Employment  of  Mixtures  of  Chromic  and  Otmio  Acids  for  His- 
tological Pui^ses. — Dr.  Max  Flesch  recommends  ^  this  mixture  in 
the  following  proportions : — 

Osmioacid 0*10 

Chromic  acid      0*25 

DiBtilled  water 100*00 

It  answers  particularly  well  for  the  auditory  organs  of  smaller  ftnimaliy^ 
many  of  the  details  of  structure  of  the  cochlea  coming  out  with  quite 
diagrammatic  deamess.  The  hairs  of  the  hair-celk  are,  however, 
moi^y  lost.  It  also  answers  well  for  examining  the  growtii  of  bone 
in  the  epiphyses  of  small  animals,  and  for  general  views  of  retina,  con- 
junctiva, cornea,  and  the  eyelids ;  in  these  latter  many  details  suffer, 
especially  the  bacillary  layer  of  the  retina. 

The  objects  for  examination  are  placed  fresh  in  the  fluid,  and  kept 
there  from  twenty-four  to  thirtynsix  hours.    There  is  no  need  to  keep 

•  See  the  journal  *  Apicnltnre,'  Angnst,  1878. 

t  *Zool.  Anzeiger/  vol.  i.  (1878). 

t  *  Archiv  f.  Mikr.  Anat,'  vol.  xvi.  (1878). 
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them  in  the  dark,  as  tbe  osmio  acid  in  oonjimction  with  chromic  does 
not  undergo  sach  rapid  changes  by  light  as  when  alone.  In  the  case  of 
cochlea,  young  bones,  &o^  a  further  treatment  with  0  *  25  to  0  *  6  per 
cent,  solution  of  chromic  acid  may  be  necessary  for  complete  decalci- 
fication. The  object  is  then  washed  and  placed  in  spirit,  and  the 
8ecti<His  may  then  either  be  examined  in  glycerine,  or  treated  succes- 
siyely  with  absolute  alcohol  and  turpentine,  and  then  mounted  in 
Canada  balsam. 

The  great  advantages  of  this  fluid  are  its  rapid  hardening  pro- 
perties, uid  the  &ct  that  no  further  staining  is  necessary,  the  osmic 
acid  imparting  sufficient  colour  to  the  cells,  even  when  mounted  in 
balsam.* 

lOcroscopical  Besearch  under  DifElculties. — Professor  Bay  Lan- 
kester,  writing  to  *  Nature,' f  says  that  the  following  short  preface 
to  a  very  valuable  account  of  the  stages  of  development  from  the 
egg  of  one  of  the  centipedes  (Oeophilua),  no  member  of  which  group 
bad  been  studied  previously  to  this  account,  gives  so  convincmg  a 
picture  of  the  enthusiasm  for  investigation  which  may  animate  the 
modem  naturalist,  that  ho  extracts  it  for  the  encouragement  of  the 
"daft" 

Elias  Metschnikoff  has  during  the  past  fifteen  year3  worked 
■lore  assiduously  with  the  Microscope  at  the  observation  of  the 
minute  details  of  embryology  than  any  other  student.  To  him  we 
are  indebted  for  our  first  accurate  knowledge  of  this  subject  in  the 
case  of  many  important  animal  forms,  e.  g.  sponges,  various  jelly-fishes, 
marine  worms,  the  scorpion,  and  the  book-scorpions,  various  insects, 
crustaceans,  starfishes,  and  ascidians.  One  result  has  been  the  injury 
of  his  eye-sight.  In  his  memoir  on  OeophUue.X  he  says : — "  After  having 
far  many  years  sought  in  vain  for  material  suited  for  the  investigation 
of  the  embryology  of  the  centipedes,  I  cnanced  to  obtain  a  quantity 
of  the  eggs  of  OeophUus.  My  find,  however,  took  place  under  such  cir- 
cumstances, and  these  interfered  so  much  with  my  investigation,  that 
I  feel  justified  in  describing  them  more  minutely.  For  some  consi- 
derable time  I  had  been  afflicted  with  a  chronic  affection  of  the  eyes, 
and  consequently  commenced  in  the  spring  of  the  present  year  a 
journey  to  our  south-eastern  steppes  in  order  to  turn  my  attention  to 
anihropoloffical  studies.  Instead  of  taking  with  me,  as  in  previous 
years,  all  ue  apparatus  necessary  for  microscopical  research,  I  took 
this  time  on  my  journey  only  anthropological  measuring  instruments. 
When,  then,  I  was  in  the  neighbourhood  of  Manytsch,  nearly  in  the 
heart  of  the  Ealmuk  steppes,  and  was  visiting  a  small  forest  planta- 
tion, I  discovered  quite  unexpectedly  a  number  of  eggs  of  Oeophilus 
which  had  heeai  deposited  under  the  bark  of  a  rotten  tree-stem  where 
the  females  were  watching  over  them.  I  gathered  up  the  precious 
material,  and  having  packed  it  carefully  in  two  bottles,  set  off  with  all 

*  A  mixture  of  ohiomio  and  osmio  acids  for  embryological  purposes  was 
reoommended  hj  Dr.  A.  Milnes  Marshall  in  *  Qnart.  Joum.  Micr.  Sci./  N.  S., 
vol.  XTiii.  (1878> 

t  •  Nature,'  vol.  xix.  (1879)  p.  842. 

X  •  Zeitschrift  t  wias,  Zool.'  (1875). 
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speed  to  Astraohan,  in  (»rder  tibere  to  set  about  the  microscopio  mves- 
tagation  of  the  eggs.  But  when,  after  fonr  days'  travelling,  I  arrived 
in  a  Bnssian  village,  Jandiki,  near  the  shore  of  the  Oaspian  Sea,  and 
inspected  my  two  bottles,  I  found  in  them  only  a  ooaple  of  dead, 
opaqne  eggs,  all  the  others  having  entirely  disappeared.  Fortunately 
I  succeeded  in  Jandiki,  where  tibere  is  also  a  small  plantation,  in 
obtaining  fresh  material  of  the  same  kind,  and  this  I  brought  in  good 
condition  to  Astraohan,  making  the  journey  by  steamboat.  In  the 
town  of  Astrachan  I  was  able  to  borrow  a  Hartnaok*s  Microscope  from 
a  medical  man  practising  there,  and  on  a  second  journey  took  it  with 
me  to  Jandiki.  In  this  way  I  was  enabled  to  make  out  the  chief 
features  of  the  developmental  history  of  Oeophilus  by  the  use  of  my 
less  seriously  affected  left  eye.  At  the  same  time,  in  spite  of  the 
very  favourable  character  of  the  Oeophilus  eggs  for  microscopic  re- 
search, I  could  not  bring  my  work  to  the  desired  degree  of  complete- 


Determination  and  pluck,  Professor  Lankester  adds,  have  their 
scope  in  embryology  I 

Degeneration  of  the  Visual  Organs  in  Arachnida. — Among 
the  group  of  pseudo-scorpions,  some,  such  as  Chelifer^  have  well- 
developed  eves,  while  others,  such  as  Chemes,  are  usually  said  to  be 
quite  devoid  of  visual  organs.  The  interesting  discovery  has,  however, 
been  made  by  Anton  Stecker,  of  Prague,*  that  certain  individuals  of 
tiie  latter  genus  possess  eyes,  although  in  a  rudimentary  condition.  In 
mecimens  of  0.  cimicoides,  Stecker  observed  on  the  cephalo-thoracio 
diield,  in  the  position  of  the  eyes  of  Ohelifer,  dear,  somewhat  trans- 
parent spots,  tiie  chitin  forming  them  being  devoid  of  the  granulations 
covering  the  rest  of  the  shield.  These  structures  have  quite  the 
appearance  of  corneas,  but  ^eir  visual  nature  is  put  beyond  qneslion 
by  the  remarkable  fact  that  each  is  supplied  by  a  large  and  well- 
developed  optic  nerve,  proceeding  from  an  optic  ganglion  in  oonneo- 
tion  with  the  brain.  The  characteristic  antiiropod  end-apparatus — 
the  layer  of  crystalline  rods — was,  however,  wholly  absent 

About  80  to  85  per  cent,  of  iJie  specimens  of  Chemes  cimicaides 
examined  possessed  these  eyenspots ;  in  the  remaining  65  to  70  per  cent, 
they  are  absent,  as  well  as  the  optic  nerves ;  while  there  was  only  one,  or 
even  no,  recognizable  rudiment  of  an  optic  ganglion.  It  was  also  made 
out  that  the  o£bpring  of  parents,  both  of  which  had  eyes,  were  tiliem- 
selves  provided  with  these  organs ;  but  that  if  either  tiie  father  or 
the  motheor  were  blind,  the  young  were  blind  too,  having,  at  most,  a 
feeble  indication  of  optic  lobes. 

As  the  author  remarks,  we  have  here  a  most  instructive  case  of  the 
gradual  atrophy  of  an  organ  by  disease,  owing  to  the  influence  of  changed 
conditions.  There  can  be  little  doubt  that  the  ancestors  of  Chernea 
possessed  well-developed  eyes ;  the  disappearance  of  the  crystalline 
cones  and  of  the  characteristic  structure  of  the  cornea  seems  to  have 
been  the  first  step  in  the  retrogressive  process,  the  optic  nerve  and 
ganglion  remaining  in  a  fairly  well-developed  state  aft^  the  true  per- 

♦  *Morpholog:i8obe8  Jahrbuch/  vol.  iv.  (1878)  p.  279. 
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cipient  apparatus  had  gone.  It  is  an  interesting  circnmstance  that  the 
optic  nerve  of  CkemeM  seems  to  have,  in  some  degree,  taken  on  the 
function  of  a  nerve  of  common  sensation,  since  many  of  its  fibres  are 
distributed  to  the  layer  of  connective  tissue  underlying  the  hypo* 
dermis. 

In  one  individual  of  the  same  species  a  curious  malformation 
occurred,  there  being  a  single  eye  in  the  middle  line  of  the  cephalo- 
thenar,  instead  of  the  usual  pair.  The  organ  in  question  had  a  slightly 
convex  cornea,  divided  into  hexagonal  areas ;  beneath  this  was  a  layer 
of  crystalline  rods,  and  a  strongly  developed  layer  of  brown  pigment 
This  thoroughly  well-formed  visual  organ  is  supplied  by  both  optic 
nerves,  ^diich,  after  leaving  the  brain,  ran  forwanllB  parallel  with  one 
another,  to  the  layer  of  crystalline  rods. 

Two  cases  of  abnormal  organs  of  sight  were  also  met  with  in 
Ckdifer  ixoidet.  In  one  of  these  the  eye  on  one  side  was  perfectly 
nomud,  but  on  the  other,  while  the  nerves  and  badllary  layers  were 
well  developed,  the  cornea  formed  a  mere  speck,  like  the  eyenspots  of 
Chernet.  In  the  second  instance,  both  eyes  were  developed,  but  were 
80  small  as  to  be  hardly  visible ;  the  crystalline  rods  and  pigment^  at 
the  saoie  time;,  were  much  reduced. 

Ascent  and  Circulation  of  the  Sap. — The  course  and  the  causes 
of  the  ascent  and  circulation  of  the  sap  in  plants  are  attracting  much 
attention  just  now  among  French  physiologists,  and  the  results  should 
be  carefully  studied  in  connection  with  the  recent  researches  of  M. 
Boossingault  and  the  Bev.  O.  Henslow  as  to  the  power  of  leaves  to 
absorb  water  in  the  fluid  or  gaseous  state.  A  recent  number  of  the 
botanical  series  of  the  'AnniEJes  des  Sciences  Naturelles'*  contains 
tiiree  artiides  bearing  more  or  less  directly  on  this  subject.  In  the 
first  of  these,  ^  On  the  Influence  of  the  Temperature  of  the  Soil  on 
the  Absorption  of  Water  by  the  Boots,"  M.  J.  Yesque  arrives  at  the 
following  general  conclusions: — 

1st.  Li  no  case  can  absorption  be  practically  separated  from  trans- 
piration, in  a  plant  under  normal  conditions.  As  soon  as  the  absorp- 
tion exceeds  the  transpiration,  the  former  diminishes,  and  is  probably 
r^pilated  by  the  latter;  when  the  transpiration  is  suppresised,  the 
absorption  gradually  lessens,  and  finally  ceases.  The  reason  of  this 
phenomenon  doubtiees  lies  in  the  manner  of  behaviour  of  the  air 
within  the  plant  The  transpiration  ceasing  to  make  a  vacuum,  there 
comes  a  time  when  the  atmospheric  pressure,  fhis  the  pressure  from 
the  roots,  is  incapable  of  overcoming  the  tension  of  the  internal  air 
and  tiie  resistance  of  filtration. 

2nd.  When  the  temperature  of  the  soil  is  rapidly  raised,  absorp- 
tion diminishes  in  consequence  of  the  increase  of  the  pressure  of  the 
air  contained  in  the  wood.  For  the  same  reason,  absorption  increases 
when  the  temperature  of  the  soil  is  rapidly  lowered. 

3rd.  Each  temperature  of  the  soil  bemg  considered  as  a  constant, 
the  absorption  increases  with  the  temperature ;  except  perhaps  in  high 
temperatures,  where  the  question  has  not  yet  been  completely  worked 
out. 

♦  *  Ann.  des  Sci.  Nat.'  (Bot.),  3rd  aer.,  vol.  vi  (1878)  p.  169. 
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4ih.  The  temperature  of  the  soil  has  much  less  influence  on 
absorption  than  that  of  the  air  (by  the  intermediation  of  transpiration) 
nnder  ordinary  conditions  of  moistnre.  For  a  mnch  stronger  reason, 
it  is  of  bnt  little  consequence  for  a  plant  growing  in  the  open  air  to 
be  exposed  to  the  boming  rays  of  the  snn. 

The  same  anthor  follows  this  paper  by  one  '*  On  the  direct  Com- 
parison of  Absorption  with  Transpiration."  *  The  principal  conda- 
sion  to  which  a  long  and  careftd  series  of  experiments  has  led  him,  is 
that  the  amount  of  absorption  does  not  bear  any  direct  proportion  to 
that  of  transpiration ;  and  his  general  results  are  summed  up  as 
follows : — 

1.  Of  all  the  theories  proposed  up  to  the  present  to  explain  the 
motion  of  the  water  in  the  plant,  that  of  Boehm  (referred  to  hereafter) 
is  most  in  harmony  with  obsenred  facts. 

2.  Although  transpiration  is  the  most  powerful  cause  of  absorp- 
tion, these  two  functions  are  not  necessarily  proportional. 

8.  Absorption  is  equal  (in  general  terms)  to  transpiration  when 
the  plant  grows  in  average  and  very  slightly  varying  conditions ;  for 
example,  in  diffused  light  and  in  moderately  moist  air. 

4.  When  a  plant  removed  from  these  average  conditions  is  ex- 
posed to  dry  air,  transpiration  is  much  stronger  than  absorption.  It 
cannot  possibly  attain  so  high  a  figure  as  transpiration ;  the  plant 
withers,  and  it  is  exposed  to  an  irreparable  disturbance,  which  consists 
perhaps  in  the  abnormal  destruction  of  the  vacuum  existing  in  the 
plant. 

5.  When  a  plant  is  removed  from  these  average  conditions  of 
growth,  and  exposed  to  air  saturated  with  moisture,  the  absorption, 
obeying  the  already  existing  vacuum,  is  stronger  than  the  transpira- 
tion ;  but  in  proportion  as  &e  vacuum  fills  up,  tiie  absorption  decreases, 
and  finally  ceases  if  the  transpiration  has  also  ceased  (state  of  re- 
pletion). 

6.  When  a  plant  lacks  water,  the  suction  produced  by  transpi- 
ration is  not  lost ;  it  accumulates,  and  comes  into  operation  as  so(m 
as  the  roots  come  in  contact  with  water.  An  absorption  much  more 
energetic  than  the  transpiration  is  then  observed ;  but  this  continues 
to  diminish  in  proportion  as  the  existing  vacuum  fills,  to  be  finally 
regulated  by  the  intensity  of  transpiration. 

The  paper  by  M.  Bodmi,  *'  On  the  Causes  of  the  Ascent  of  Sap,"  f 
is  a  very  valuable  one : — 

Even  now,  he  says,  the  majority  of  physiologists  consider  the 
movement  of  the  water  excited  by  transpiration  in  the  turgescent 
cells  of  the  leaves  to  be  a  purely  osmotic  phenomenon.  Owing  to  the 
continuous  production  of  organic  matter  in  the  assimilating  cells,  the 
osmotic  tension  would  always  have  such  an  intensity  that  the  water 
coming  from  the  neighbouring  cells  would  replace  the  loss  caused  by 
transpiration.  This  view  is,  however,  as  he  believes,  erroneous,  for 
the  following  reasons : — 

Ist.  The  movement  of  water  produced  by  osmose  is  extremely  slow. 

♦  *  Ann.  defi  Sci.  Nat.'  (Bot.X  3rd  ser.,  vol.  yi.  (1878)  p.  201. 
t  Ibid.,  p.  223.  ^ 
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2iid.  The  cells  which  direcUy  transpire — ^those  of  the  epidermis — 
mre  generallj  destitute  of  chlorophyll ;  they  do  not  assimilate,  and 
cannot  produce  matters  capable  of  causing  an  osmotic  diffdsion.  It  is 
probable  that  they  contain  nothing  but  water,  which  cannot  be  con- 
centrated by  eyaporation* 

Srd.  If  the  eyaporated  water  is  roplaced  by  the  action  of  osmose, 
the  leaves  of  the  plant  which  assimilate  in  moist  air  would  be  coyered 
with  the  water  which  is  given  ofi^  and  the  intercellular  spaces  would 
also  become  filled  with  water.  This  has,  however,  never  been  ob- 
served. 

4th.  In  a  green  plant  exposed  in  a  damp  and  dark  place,  the  dif- 
ferences of  osmotic  tension  in  the  cells  of  &e  leaves  would  gradually 
be  e£GfM»d  by  the  consumption  of  the  osmotic  substances,  or  by  their 
departnro  into  the  stem.  The  leaves  romain  fresh  when  the  plant 
is  transported  into  dry  air  without  permitting  access  of  light. 

5th.  If  the  movement  of  water  in  the  leaves  wero  produced  by  the 
di£forences  in  density  of  the  contents  of  the  cells,  it  would  act  in  the 
seme  manner  in  paronchymatous  wood,  a  supposition  which  will  not  be 
maintained. 

If  the  movement  of  water  in  the  leaves  is  not  due  to  osmose,  this 
is  still  moro  the  case  with  wood,  the  cells  of  which  in  general  only 
contain  air  when  transpiration  is  very  active.  Some  aufiiorities  be^ 
lieved  till  quite  recently  that  the  force  of  absorption  by  the  roots  may 
have  the  power  of  forcing  up  water  even  to  uie  topmost  boughs  of 
trees.  But  a  considerable  number  of  facts  aro  in  opposition  to  this 
theory.  In  a  great  number  of  cases  it  is  impossible  to  prove  the 
existence  of  any  such  vU  a  tergo, 

M.  Boehm,  in  conclusion,  says  that,  in  the  parenchymatous  tissues 
filled  with  sap,  the  movement  of  water  excited  by  tnmspiration  is  a 
function  of  ttie  elasticity  of  the  cell-walls  and  of  the  atmoiQ>herio 
pressure,  and  in  cells  with  rigid  walls  the  elasticity  of  the  wall  is 
replaced  by  that  of  the  air  enclosed  in  the  cells.  The  prosence  of  a 
certain  quantity  of  air  in  the  cells  of  the  wood  which  conduct  the  sap, 
far  from  being  a  hindrance  to  the  ascent  of  the  sap,  is  on  the  con« 
trary  an  indispensable  agent  in  the  production  of  this  movement. 

Some  have  maintained  that  the  ligneous  cells  of  plants  in  full 
transpiration  contain  nothing  but  air,  and  that,  as  no  water  is  seen  in 
them,  thereforo  thero  is  none.  But  the  author  pointed  out,  as  much 
as  fifteen  years  ago,  when  all  miorographers  believed  the  contrary, 
that  the  fibres  of  GonifersB  aro  closed,  and  not  open.  The  position 
of  the  membrane  of  the  bordered  pits  evidently  depends  on  the 
dififeorances  of  tension  in  the  two  adjoining  cells,  and  corresponds  to 
the  direction  of  the  curront  of  tiie  sap.  The  constant  presence  of  a 
certain  quantity  of  water  in  the  ligneous  conducting  cells  is  an  un- 
doubted fiM^ 

The  movemeni  of  (he  water  excited  in  plants  hy  transpiration  is  a 
phenomenon  of  filtration  dependent  on  the  differences  of  pressure  in 
adjoining  eeUs. 

Growth  of  the  Soot  of  Phanerogams. — M.  Ch.  Flahault  has 
made  an  elaborate  anatomical  study  oi  the  structure  of  the  apex  of 
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the  root  in  all  tlie  important  gronpB  of  Phanerogams.*  The  results  of 
his  inyestifiiations  show  that  t^  characters  of  the  apex  of  the  root  cannot 
serre  for  me  appreciation  of  the  reciprocal  relations  of  the  families, 
«nd  that  the  yiews  of  M.  Trenb  on  the  taxinomic  importance  of  these 
characters  are  not  well  founded.  Plants  most  closely  allied  often 
differ  very  mneh  in  the  stmotore  of  the  apex  of  their  roots,  and  on 
the  other  hand,  plants  belonging  to  widely  separated  families  have 
common  radicular  characters. 

The  stractore  of  the  yegetative  summit  can  in  fact  only  serve  as 
regards  classification  to  establish  positively  whether  a  plant  is  a 
monocotyledon  or  a  dicotyledon. 

Bemoval  of  Air  from  ICcroscopio  Specimens.— Much  difficulty 
has  been  experienced  by  the  working  microscopist  in  removing  air 
from  his  specimens,  especially  with  wood  sections,  and  various 
methods  have  been  adopted  with  greater  or  less  success.  One  method 
has  been  to  soak  the  specimens,  after  they  have  been  cut,  in  diffisrent 
fluids  for  some  length  of  time,  such  as  turpentine,  oil  of  doves,  and 
the  like ;  these,  however,  give  very  unsatJsJactory  results,  sections  of 
wood  having  lain  in  oil  of  cloves  for  over  three  years  without  the  air- 
bubbles  having  been  all  removed.  Becourse  has  also  been  had 
ineffectually  to  the  air-pump,  and  microsoopists  have  been  at  th^ 
wits'  end  to  discover  some  process  by  which  their  object  can  be 
perfectly  and  satisfactorily  accomplished. 

It  is  claimed  t  for  Dr.  Johnson,  of  Providence,  R.I.  (U.S.V  that  he 
has  discovered  an  effective  method.  The  apparatus  he  employs  is  of 
very  simple  construction,  being  a  digester,  or  a  common  dentist's 
vulcanizer,  the  means — steam.  The  specimens  to  be  thus  treated, 
especially  those  of  wood,  are  prepared  in  the  usual  way,  and  made 
r^kdy  for  mounting.  They  are  next  placed  in  a  small  vessel  of  any 
matcorial  which  wiU  resist  a  certain  amount  of  heat  Dr.  Johnson  uses 
a  small  glass  phial  in  his  experiments ;  this  is  filled  up  with  water 
after  all  the  specimens,  as  many  as  it  can  conveniently  hold,  aro 
placed  within.  A  cork  can  be  used,  but  a  slit  must  be  cut  in  it  to 
allow  the  escape  of  air  and  the  admission  of  steam  and  hot  water. 
A  little  water  is  now  poured  into  the  vulcanizer,  the  bottle  of  objects 
placed  within,  and  the  lid  of  the  machine  screwed  air-tighi  The 
whole  is  then  heated  to  a  temperature  of  about  800^  Fahr.  for  a  few 
minutes.  This  temperature  is  sufficient  for  aU  practical  purposes ;  a 
higher  degree  of  heat  is  unnecessary,  or  a  longer  time  to  remain  at  the 
given  temperature  needless. 

When  sufficiently  cooled  the  phial  is  removed,  the  water  drained 
from  the  bottle,  and  alcohol  substituted.  The  specimens  are  now 
ready  for  mounting,  or  can  be  bottled  and  set  away  indefinitely  for 
use. 

This  constitutes  the  whole  process;  by  it  the  specimens  are 
absolutely  free  from  air.  Perfect  satisfEtction  is  guaranteed ;  and  in 
every  case  we  are  absolutely  sure  of  the  results,  provided,  of  course, 
that  the  proper  care  has  been  taken. 

•  'Ann.  Sci.  Nat'  (Bot.),  6th  eer.,  vol.  vi.  (1878). 
t  *  Amerioan  Naturalist,'  voL  xiii  (1879)  p.  57. 
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The  modus  operandi  seems  to  be  that  the  steam  penetrates  the 
pores  of  the  wood  or  other  snbstanoes,  and  foroes  ont  the  air,  whose 
pJace  it  takes.  The  air  is  th^i  absorbed  bj  or  dissolved  in  ike  snr- 
romiding  medimn.  The  woody  fibres  are  not  destroyed  by  the  hot 
and  compressed  steam,  except  the  soft  tissues,  as  one  would  at  first 
sight  suppose.  They  are  entirely  iminjured,  and  their  purposes  for 
microscopic  study  remain  as  good  as  by  any  other  process.  T^ider 
specimi^is  in  every  case  most  be  tenderly  treated.  This  mode  of 
procedure  has  been  followed  by  several  mioroscopists  in  America  for 
two  or  three  years,  and  all  the  specimens  so  treated  have  been  remarked 
for  their  beauty  and  excellence. 

Immersion  Illuminators. — ^Mr.  Wenham  thinks  that  too  much  is 
said  in  favour  of  the  prism  which  he  described  in  1856  *  (intended  to 
be  attached  to  the  under  surface  of  the  slide  by  oil  of  cloves),  by  some 
who  take  it  up  as  a  recent  discovery.  He  at  once  abandoned  it  in 
&voiur  of  a  lens  nearly  hemispherical,  of  about  ^  radius,  which  is 
much  more  convenient  and  effective  for  all  purposes,  and  lees  costlv. 
This  lens  is  then  attached  to  the  under  side  of  the  slide  by  the  oil,  in 
the  same  way  as  the  prism,  or  it  may  be  set  in  a  thin  plate  of  brass  to 
be  slid  under  the  slide  and  centred  under  a  low  power  if  necessary ; 
or  otherwise  mounted  in  a  sub-stage  fitting  of  such  a  form  as  not  to 
interfere  with  the  passage  of  the  most  oblique  rays  that  can  be  sent 
into  it  sideways,  which  are  by  this  appliance  transmitted  straight  to 
the  object.  When  used  with  a  dry  objective,  the  object  is  seen  on  a 
dark  field,  tiie  rays  being  reflected  from  the  top  of  the  cover,  which 
acts  as  a  Lieberkuhn.f 

In  a  letter  to  ourselves  Mr.  Wenham  says  that  he  finds  no  illu- 
minator equals  it,  for  he  can  immediately  bring  out  Amphipleura 
without  the  least  trouble,  even  when  mounted  in  balsam ;  a  feat  that 
has  sometimes  before  cost  him  half  an  hour*s  work. 

PboqilLorescence  of  the  Flesh  of  Lobsters. — The  following  view 
of  the  cause  of  this  phosphorescence  is  put  forward  by  Messrs.  Bancel 
and  Husson.^  The  first  alteration  observed  in  the  flesh  of  marine 
^nlTnul^  is  the  formation  of  a  gelatinous  substance,  and  it  is  then 
that  phosphorescence  appears. 

Examined  under  the  Microscope,  two  kinds  of  germs  are  seen ;  on 
the  snrfiftoe,  cells  which  without  doubt  produce  tilus  kind  of  mucous 
fermentation ;  in  the  mucus,  infinitely  small  bacteria. 

The  former,  which  are  of  a  reddish  yellow,  are  aerobic,  and 
appear  to  act  as  plants,  that  is,  that  during  the  day  they  decompose 
the  carbonic  add  of  the  air,  fixing  the  carbon  and  setting  the  oxygen 
free,  which  remains  in  solution  in  the  liquid. 

If  this  liquid  contains  an  anaerobic  germ,  its  development  is  arrested 
— it  is  anaesthetized.  But  in  the  night  the  cell  disengages  carbonic 
acid,  the  germ  lives,  and  tiie  consequences  are  the  destruction  of  the 

*  '  Qaart.  JoariL  Mio.  ScL,'  toI.  ii  (1856)  p.  2;  and  see  this  Jooraal,  vol.  i. 
(1878)  p.  309. 

t  *  English  Meohanio,'  vol.  xxvili.  (1879)  p.  501. 
X  '  Gomptes  Bendiu,*  voL  IxxxviiL  (1879)  p.  191. 
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Borroiinding  matters,  with  condensation  of  oxygen  on  one  hand,  and  on 
the  other  the  production  of  carboretted  and  phosphnretted  hydrogen 
when  the  medinm  contains  phosphates. 

When  the  oxidizing  power  of  the  ferments  is  considered,  it  is  seen 
that  these  hydrogenous  products  are  burnt  in  proportion  as  they  are 
formed,  and  thus  the  phosphorescence  is  explained. 

All  the  fftcts  obseryed  prove  that  the  phosphorescence  of  the 
lobster  is  due  to  an  analogous  fermentation.  This  is  confirmed  by 
the  fftct  that  the  ferment  of  the  phosphorescence  is  destroyed  by  the 
putrid  ferment  in  the  same  way  as  the  vibrions  of  putrefaction  stifle 
the  bacteria  of  anthrax. 

Species  of  Marine  Crustacea  in  Lake  Erie. — At  the  meeting  of 
the  Buflalo  Microscopical  Olub,  of  the  10th  November  last,  Professor 
D.  S.  Eellicott  communicated  a  note  on  the  discovery  of  a  species  of 
marine  Crustacea  in  the  waters  of  Lake  Erie.  He  had  captured  a 
species  of  Mysis  in  the  hydrant  water,  thus  confirming  the  previous 
detection  of  these  creatures  in  the  waters  of  the  great  lakes  by 
Btimpson  and  Hoy.* 

It  is  not  stated  whether  the  species  is  Mysis  rdictOy  which  is  well 
known  to  inhabit  the  fresh-water  lakes  of  Norway  and  Sweden  as 
well  as  America. 

Professor  Eellicott  also  stated  that  the  body  of  the  MysU  was 
covered  with  a  marine  Protozoa,  Acineta  tvberoaa,  a  matter  interesting 
in  connection  with  the  fact  recently  mentioned  by  Professor  H.  L. 
Smith,f  of  the  occurrence  of  marine  forms  of  diatoms*in  the  waters 
of  the  lakes. 

Oigantio  Isopod  of  the  Deep  Sea. — Professor  Alexander  Agassis 
has  sent  to  M.  A.  Milne-Edwaras  the  Crustacea  collected  by  Imn  in 
December,  1877,  from  dredgings  in  the  Gulf  Stream  between  Florida 
and  Cuba.  Amongst  them  was  an  Isopod  obtained  at  955  fathoms, 
which  was  remarkable  not  only  by  its  relatively  enormous  dimensions, 
9  inches  x  4  inches,  but  by  the  special  arrangement  of  its  respiratory 
apparatus,  which  is  very  different  from  that  of  all  other  known 
Crustacea.    M.  Milne  -  Edwards   proposes   to    call    it  Bathynomus 

It  would  seem  that  the  respiratory  apparatus  of  an  ordinary 
Isopod  is  insuf&cient  for  the  physiological  wants  of  Baihynomus^  and 
that  it  requires  special  apparatus  of  much  greater  functional  power. 
The  fcdse  abdominal  feet  which  ordinarily  constitute  the  branchial 
apparatus,  only  form  in  BcUhynamm  a  kind  of  opercular  system 
under  which  are  found  the  true  branchisd.  These  token  separately 
resemble  small  branching  tufts  or  plumes  growing  out  of  stems 
which  divide  more  and  more  and  form  long  hair«like  filaments. 
When  examined  with  a  magnifying  glass  it  is  seen  that  they  form  a 
certain  number  of  distinct  brandies  more  or  less  developed,  and 
that  each  of  these  branches  arises  from  or  grows  out  of  a  tubular 

♦  *  Amer.  Jour,  of  Microscsopy,*  vol.  iii.  (1878)  p.  284. 

t  Sec  this  Journal,  vol.  i.  p.  868. 

X  *Compte8  Roudus,'  vol.  Ixxxviii.  (1879)  p.  21. 
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pedunde  with  membranous  and  flexible  walls  which  soon  bifdreate  to 
fonn  oHher  branches ;  these  are  reeolyed  into  a  nnmber  of  elongated 
filaments  nearly  alike,  bat  without  regularity,  and  haying  the  appear- 
ance of  a  spindle  with  delicate  walls. 

If  some'  colonred  liquid  is  injected  into  the  sinus  at  the  base  of 
the  branchial  feet,  Ihe  whole  of  this  system  may  be  easily  filled  and 
the  liquid  followed  not  only  in  the  branchial  tuft,  but  also  in  an 
irregular  network  sunk  in  the  thick  part  of  one  of  tiie  leaflets  of  the 
fftlse  abdominal  feet  and  comparable  to  the  entire  branchial  apparatus 
of  the  ordinary  Isopods.  A  marginal  Tcssel  serves  to  collect  the  blood 
and  to  send  it  into  the  branchio-cardiao  trunk. 

In  all  the  other  Isopods  the  Mse  abdominal  feet  are  very  simple, 
and  whereyer  they  are  complex  to  meet  the  requirements  of  a  more 
active  circulation,  it  is  by  the  rudimentary  foldings  of  the  posterior 
plate  of  these  members. 

In  Lme  and  K^^  *  branched  appendages  are  found  on  the  sides 
of  the  body,  but  there  are  fundamental  diflerences  between  these  and 
Baikynamus^  not  only  in  the  position  of  the  plumes,  but  in  their 
structure  also. 

Though  inhabiting  great  depths,  the  eyes  are  well  developed,  each 
having  about  4000  fooete,  and  in  place  of  being  at  the  top  of  the  head 
they  occupy  its  inferior  fitce,  and  are  placed  beneath  the  frontal 
margin  on  each  side  of  the  base  of  the  antennas. 

Bathynamus  is  separated  by  important  characters  £rom  all  other 
Isopods,  and  justifies  its  being  placed  in  a  new  family  of  "  branch- 
ifiarous  Cymotilioadians." 

Limioolous  Gladocera. — In  the  introductory  part  of  a  paper  on 
these  Entomostraca,'!'  Br.  W.  Eurz  gives  an  account  of  the  main 
di&rence  between  these  mud-dwellers  and  their  free-swimming 
congeners.  The  distinctive  characters  of  the  former  are  due,  firstly, 
to  the  increased  pressure  of  water  to  which  they  are  subjected; 
secondly,  to  the  thickness  of  the  mud  in  which  they  Hve ;  and  thirdly, 
to  the  altered  relation  of  the  gases  absorbed  in  the  water  at  a 
considerable  depth  below  the  surface.  The  first  two  of  these  con- 
ditions give  rise  to  the  thick  integument  and  clumsy  form  which 
dianicterize  the  limicolous  species.  The  carapace  is  strengthened 
either  by  the  thickening  of  its  cuticle  or  by  the  remarkable  circum- 
stuice  iJiat,  at  the  moidt,  the  old  armour  is  not  cast  ofi^  but  remains 
superposed  on  the  newer  and  larger  parts  beneath,  like  an  old-fashioned 
** spencer"  over  a  coat;  three  or  four  carapaces  of  progressively 
increasing  4^0  may  thus  be  seen  in  a  single  individual.  The 
antennffi  of  the  limicolous  forms  are  comparatively  very  short  and 
stout,  and  the  set»  on  them  are  not  feathered.  The  whole  body  has 
a  rounded  form,  and  the  brood-pouch  is  extended  laterally,  not 
vertically  as  in  the  free  forms.  As  a  rule  they  swim  with  the 
dorsal  sur&ce  downwards.  The  power  of  swimming  seems  to  be  in 
inverse  ratio  to  the  size  of  the  post-abdomen  and  Uie  complexity  of 

♦  Spelt  K^pon  by  A  Milne-Edwards;  Kep<me  by  Adam  White;  and  Cepon  by 
Duvernoy. 

t  *Zeit8ch.  f.  wid«.  Zoologie,*  vol.  xxx.  Suppl.  (1878)  p.  392. 
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its  annalnre  of  is^ineB  and  sets.  The  ohitm  of  the  limbs  and  other 
parts  eoyered  by  the  cari^>aoe  is  very  thin,  so  that  the  respiratory 
sar&oe  is  mneh  increased.  It  is  doubtful  whether  this  is  doe  to  the 
pancity  of  oxygen  in  the  medinm  inhabited,  or  the  thickness  of  the 
carapace  and  its  conseqnent  unfitness  for  respiratory  pnrposes,  or 
because  of  the  exertion  of  burrowing  through  the  mud  which  these 
animals  have  to  undergo.  The  compound  eyes  are  always  much 
reduced,  or  may  even  be  entirely  absent.  At  the  same  time  the 
simple  eyes  are  increased  in  size  and  importance,  being  sometimes 
larger  than  the  compound  eyes,  and  sometimes  having  the  whole 
visual  function  assigned  to  them. 

The  remainder  of  the  paper  is  taken  up  with  a  description  of  the 
typical  genus  ByocrypiMj  and  of  its  various  species,  the  chief  points 
in  the  anatomy  of  which  are  illustrated  in  tiie  plate  which  accom- 
panies the  paper. 

Hew  Cryptogamio  Journals. — In  addition  to  *  Br^bissonia,'  a 
monthly  jounuJ  devoted  to  Algology,*  which  first  appeared  in  July 
last  year,  and  the  bi-monthly  '  Bevue  Bryologique,'  which  has  existed 
for  five  years,  we  now  have  a  new  journal,  published  every  three  weeks, 
for  Fungi — the  *  Bevuo  Mycologique,'  edited  by  M.  C.  Roumeguere, 
the  first  number  of  which  appeared  in  January  last.  The  contents  of 
this  number  will  be  found  noted  in  *'  Bibliography." 

TTnit  of  Hiorometry. — ^We  stated  at  p.  353  of  vol.  i.  that  the  reso- 
lution of  the  Indianapolis  Congress,  whidi  recommended  the  j^  of  a 
millimetre  as  the  unit  of  micrometry,  was  approved  by  the  New  York 
Microscopical  Society.  At  a  subsequent  meeting,  however,  some  of 
the  members  had  the  subject  reconsidered,  and  Uie  former  approval 
was  unanimously  rescinded.  The  editor  of  the  *  American  Jounial  of 
Microscopy,'  to  whose  views  reference  was  also  made  at  p.  353,  says 
the  action  of  the  Congress  ''is  now  generally  considerod  to  have 
been  too  positive  and  definite,  for  the  simple  reason  that  the  subject 
had  not  been  sufficiently  discussed  or  considered  by  the  membeis 
present." 

The  Microscopical  Section  of  the  Troy  Scientific  Association  have 
appointed  a  committee  to  confer  with  other  microscopical  Societies  on 
the  subject  of  micrometry,  and  that  committee,  by  a  circular  issued  in 
December  last,  suggest  the  appointment  of  a  larger  committee  (on 
which  each  Society  should  be  represented  by  a  member),  whose  duty  it 
shall  be  to  investigate  the  questions  mentioned  below,  confer  with 
the  Societies  and  with  persons  known  to  be  experts  in  this  depart- 
ment, and  report  to  the  American  Society  of  Microscopists,  at  their 
next  meeting  at  Bufi&Jo  in  August.  They  state  that  their  Society, 
whilst  earnestly  desiring  the  success  in  some  practicable  form  of  the 
movement  suggested  by  the  Congress,  believe  &at  much  further  pre- 
paration will  be  required  to  enable  the  American  Society  to  take 
definite  action,  and  that,  to  prevent  the  movement  being  a  failure,  it 
must  be  entered  upon  after  mature  deliberation  and  full  consultation, 
and  in  such  manner  as  to  secure  the  general  and  cordial  assent  of 
*  Seo  this  Journal,  vol.  i.  (1878)  p.  868. 
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ihooe  irlio  are  prommenily  interested  in  and  qualified  to  jndge  of  the 
siil>ject  To  Becnre  the  preliminary  inyestigation  and  the  moral  power 
necessary  to  this  end,  if  the  end  is  now  attainable  at  all,  they  invite  the 
co-operation  of  the  Societies  as  above  mentioned,  as  well  as  of  micro- 
soopists  generally. 

The  questions  are  as  follows : — 

(1)  Is  it  expedient  at  present  to  adopt  a  standard  for  micro- 
metry? 

^2)  If  so,  should  the  English  or  ihe  metric  system  be  employed? 

id)  What  nnit  witiiin  tl^  system  selected  is  most  eUgible  ? 

(4)  What  steps  should  be  taken  to  obtain  a  suitable  standard 
measore  of  this  nnit? 

(5)  How  can  this  standard  micrometer  be  best  preserved,  and  made 
BseAil  to  all  parties  concerned  ?  * 

M.  O.  Hnberson,  the  editor  of  *  Br^bissonia,'  thinks  f  it  **  is  sad 
that  a  second  micrometric  nnit  shonld  be  established  in  the  New 
Worid,  when  the  Old  World  has  already  for  a  number  of  years  adopted 
the  yiAhf  ^  ^  millimetre  as  the  nnit  of  micrometric  measurements,  on 
the  propositum  of  Professor  Snringar,  of  Leyden  (Holland)." 

The  Tomo^terids.— The  interesting  pelagic  Chstopods  (^  errant  ** 
Annelides)  which  constitnte  the  two  genera  of  this  &mily,  have  been 
investigated  by  Gmber,  Lenkart,  Ciurpenter,  ClaparMe,  and  others. 
Becentty,  Dr.  Franz  Vejdovsky,  of  Prague,  has  taken  up  the  subject, 
and  contributes  a  paper  to  Siebold  and  Eolliker's  *  Zeitsohrift,'  ^  illus- 
trated by  two  excellent  plates,  and  dealing  chiefly  with  certain  points 
in  the  anatomy  of  T.  vitrina, 

L  Nervous  System  and  Sense  Organs. — There  is  a  great  amount  of 
discrepancy  between  the  accounts  of  the  central  nervous  system  given 
by  di&rent  authors.  Bnsch  described  a  brain  consisting  of  two  united 
ganglia,  but  saw  no  ventral  nerve-cord ;  the  latter  was  described  by 
Gmber  and  by  Eefertein,  but  Lenkart  and  Pagenstecher  saw  only 
the  brain,  and  Carpenter  and  GlaparMe  described  in  T.  omsciformis  a 
single  fibre  passing  ^m  the  latter  along  the  dorsal  side  of  the  animal, 
but  denied  the  existence  of  the  ventral  cord  and  drcumoesophageal 
oommissnree. 

The  nervous  system  of  T,  vitrina  was  investigated  by  Vejdovsky, 
both  in  the  fresh  condition  and  after  treatment  with  osmic  acid, 
alcohol,  and  picro-cannine.  The  brain  is  of  a  somewhat  triangular 
shape,  the  base  being  in  front ;  from  its  anterior  angles  the  tentacular 
nerves  are  given  o£^  while  from  its  ventral  surface  proceed  the  circum- 
(esofdiageal  commissures,  which  curve  round  the  gullet,  some  of  their 
fibres  Tftiiting  with  one  another  in  the  middle  ventod  line,  while  others 
are  continued  backwards  into  the  ventral  nerve-cords,  a  small  interval 
being  left  between  the  latter.  In  this  interval  lies  a  longitudinal  row  of 
nerve-cellB,  while  another  row  is  situated  immediately  external  to  each 
of  the  ventral  cords,  so  that  there  are  three  distinct  rows  of  nerve- 

•  *  Amer.  Jcrar.  of  Microeocmy,'  vol.  iii  (1878)  p.  279. 

t  •  Br^iBeonia,'  vol.  i.  (1878)  p.  80. 

I  *Zoit«jh.  t  wiae.  Zoologie,^  voL  xxxL  (1878). 
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oellB — one  median  and  two  lateral — separated  from  one  another  by  the 
fibrous  cords.  The  space  between  the  two  latter,  which  is  wider  above 
than  below,  is  probably  the  remains  of  the  primitive  medollary  groove. 
The  lateral  rows  of  nerve-cells,  although  continuous,  present  accuma- 
lations  at  intervals,  corresponding  to  ganglia.  These  spots  are  marked 
in  the  recent  state  by  patches  of  violet  pigment,  from  which  pro- 
longations are  continued  along  the  nerves. 

The  eyes  are  seated  directly  upon  the  brain  ;  the  lens  is  single,  not 
double  as  in  other  species;  the  pigment  is  black.  The  structnree 
situated  just  in  front  of  the  brain,  and  described  as  vesicles  by  Car- 
penter and  Olapar^e,  were  only  seen  in  one  specimen,  and  are  in 
reality  pits,  possibly  of  a  sensory  nature,  although  no  nervenmpplj 
was  made  out  to  them. 

One  of  the  most  important  points  in  the  paper  is  the  interpretation 
given  by  Yejdovsky  to  the  anomalous  ^  rosette-like  organs "  of  the 
parapodia.  One  of  these  is  situated  near  the  edge  of  the  fin-like 
expansion  of  both  notopodium  and  neuropodium ;  it  is  of  a  bright 
vellow  colour,  and  consists  of  five  to  seven  prismatic  bodies  arranged 
in  a  circle.  This  is  all  that  can  be  seen  in  the  fresh  state ;  but  after 
treatment  with  osmic  acid,  alcohol,  and  picro-carmine,  ike  yellow 
rosette  is  stained  black,  and  the  prisms  of  which  it  is  composed 
become  very  distinct,  and  are  seen  to  be  surrounded  by  a  fine  homo- 
geneous investing  membrane ;  abutting  against  their  upper  ends  is 
seen  a  convex,  highly  refracting  lens,  while  at  the  base  of  the  rosette 
is  a  clear  roundish  area,  surrounded  by  a  zone  of  nerve-cells,  from 
which  fibres  are  given  off  to  the  pigment  of  the  prisms.  The 
"rosette-like  organ"  is  thus  proved  to  be  a  parapodial  eye:  the 
animal  possesses  two  of  these  visual  organs  to  each  parapodium,  over 
and  above  the  already  known  cephalic  eyes. 

2.  Seaeml  Products  and  Seminal  Ducia. — The  ova  begin  as  groups 
of  cells  formed  on  the  living  membrane  of  the  prolongations  of  the 
body-cavity  into  the  parapodia.  These  groups  become  detached,  and 
float  freely  in  the  perivisceral  fluid ;  of  the  cells  of  which  they  are 
composed,  one  develops  at  the  expense  of  its  sister-cells,  and  becomes 
an  ovum.  No  external  aperture  for  the  escape  of  the  ^ggs  was  ob- 
served. 

The  seminal  cells  have  a  similar  origin:  the  ripe  spermatozoa 
escape  from  the  body  by  the  segmental  tubes.  These  organs  consist 
of  a  tubular  ciliated  internal  portion,  opening  into  the  perivisceral 
cavity  by  a  funnel-shaped  aperture  with  a  rosette-like  ciliated  border, 
and  of  a  dilated  external  portion  opening  on  the  surface  of  the  body 
by  a  rounded  aperture.  The  dilated  half  of  the  tube  acts  as  a  vesi- 
cula  seminalis.  In  the  posterior  part  of  the  body  the  spermatozoa 
become  aggregated  into  rounded  masses  (Samenklumpen),  devoid  of 
an  investing  membrane,  but  mistaken  for  testes  by  Carpenter  and 
Clapar^de. 

The  paper  concludes  with  a  discussion  of  the  various  species  of 
Tomopteria  and  Eackacholtzia^  the  two  genera  of  Tomopteridad. 

Abnormal  Sexual  Organs  in  the  Horse-LeecL — A  very  curious 
variation  from  the  ordinary  typo  of  generative  organs  is  described  by 
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Dr.  G.  Asper,  of  Zurich.*  In  the  horse-leeoh  (Aulastoma  gulo\  as  in 
oiher  Ona^uMeUidcBy  the  male  organs  nsnally  consist  of  nine  to  twelve 
testes  on  each  side  of  the  body,  opening  into  a  common  yas  deferens, 
which  is  conyolnted  anteriorly,  forming  the  vesicnla  seminalis.  From 
each  Yesicnla  seminalis  the  seminal  duct  is  continued  into  the  base  of 
the  single,  median  penis.  The  ovaries  are  two  in  number,  one  on  each 
side ;  each  is  connected  with  a  short  oviduct,  which  joins  with  its 
fellow  to  form  a  common  canal  continuous  with  the  muscular  vagina. 

The  peculiarity  of  the  abnormal  form  consisted  in  the  fact  that 
the  duct  from  each  vesicula  seminalis  led  to  a  separate  penis,  so  that 
there  were  two  perfectly  distinct  intromittent  organs,  one  opening 
on  the  twentieth,  the  other  on  the  twenty-fifth  segment.  A  similar 
bflateral  arrangement  existed  in  the  femEde  organs.  An  ovary  was 
foond  in  the  twenty-fiflh  segment,  near  the  corresponding  penis,  its 
duct  having  a  common  opening  with  the  latter.  A  similar  female 
apparatus,  consisting  of  ovary  and  oviduct,  occurred  in  the  thirtieth 
segment  of  the  opposite  side. 

The  Early  Development  of  EquisetacesD.— Taking  Hofineister's 
account  of  the  development  of  the  Equisetacece,  it  was  very  difficult  to 
make  out  the  exact  relation  between  the  first  stages  of  the  embryo  in 
this  group,  and  the  corresponding  stages  in  the  other  vascular  Crypto- 
gams. In  Mr.  Vines's  paper  ^  On  the  Homologies  of  the  Suspensor,"  f 
the  horse-tails  are  purposely  left  out  of  consideration  in  the  com- 
parison drawn  between  tiie  embryos  of  Phanerogams  and  of  the  higher 
Cryptogams.  But  the  difficulty  seems  to  be  quite  cleared  up  by 
SadebecVs  recent  paper4  in  which  the  early  stages  in  an  Equisetum 
anenm  and  E.  paluttre  are  carefully  described,  and  are  seen  to  corre- 
spond very  exactly  with  those  of,  for  instance,  the  fern  CercUopieris. 

The  first  septum  makes  an  angle  of  about  70^  with  the  axis  of  the 
arehegonium,  and  divides  the  oosphore  into  two  cells,  an  upper,  the 
embryo  proper,  turned  towards  the  neck  of  the  archegonium,  and  a 
lower,  the  embryophore,  the  homologue  of  the  suspensor  of  Phanero- 
gams and  of  Sdaginella,  Each  of  these  cells  is  tiien  cUvided  by  a 
septum  at  right  angles  to  the  first,  so  that  four  quadrants  are  produced, 
the  two  upper  belonging  to  the  embryo,  the  two  lower  to  the  embryo- 
phore. Of  the  former,  one  becomes  the  apical  cell  of  the  plant,  soon 
asBuming  the  characteristic  form  of  a  short  three-sided  pyramid  with 
eonTcx  huBe ;  the  other  becomes  the  first  leaf  The  latter,  along  with 
the  two  first  segments  cut  off  from  the  apical  cell,  forms  the  first  leaf- 
shei^  of  the  young  plant.  Of  the  two  lower  quadrants,  one  becomes 
the  ^foot,''  a  temporary  organ  for  the  absorption  of  nutriment  from 
the  prothallus,  the  other  becomes  the  first  root,  an  apical  cell  being 
foniMd,  from  which  the  base  is  soon  cut  off  by  a  tangential  septum, 
producing  the  root-cap. 

Anew  Botifer— AnursBa longispina.— Professor  D.  S.  Eellicott,  of 
BuflUo,  U.S.,  has  found  §  a  rotifer  in  Niagara  water  at  that  place 
♦  « ZooL  AnzeigCT,'  voL  L  (1878)  p.  297. 
t  *  Quart  Joarn.  of  Micr.  BcL,'  N.  8.,  vol.  xviiL  (1878). 
X  *  Jabrbuoher  f.  win.  Botanik,'  vol.  xi.  (1878). 
I  *  American  Journal  of  Microaoopy/  vol.  iv.  (1879)  p.  20. 
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having  very  .long  formidable-looking  gete,  to  which  he  proposes  to 
give  the  name  of  AnurcBa  longitpina,  the  long-spined  Annnea. 

We  have  shown  the  description  and  drawing  to  Dr.  Hodson,  who 
considers  the  claim  of  "  new  "  to  be  properly  made,  though  the  draw- 
ing is  probably  a  little  "  free  "  as  regains  ike  internal  organs.  Not 
haying  seen  the  animal  onrselves,  we  are,  of  course,  nnable  to  do  more 
than  reproduce  the  woodcut  in  fiMSsimile. 


The  description  of  the  rotifer  is  as  follows: — ^Lorica  ovate- 
cuneate,  smooth  on  both  the  dorsal  and  ventral  surfaces ;  it  has  seven 
frontal  and  one  terminal  spine;  the  frontal  spine  situate  on  the 
middle  of  the  upper  margin  is  about  twice  as  long  as  the  carapace ; 
seen  from  above  it  is  straight,  from  side  arched ;  those  at  the  angles 
are  equal  in  length  to  the  carapace,  curved  outwards  and  downwa^ ; 
there  is  a  short  one  on  either  side  of  the  long  central  one,  also  two 
short  ones  on  the  margin  of  the  ventral  surface ;  they  seem  to  form 
ribs,  nearly  to  the  middle,  designed  to  strengthen  the  ventral  plate  of 
the  lorica,  so  that  it  opens  and  shuts  the  front  by  a  hinge-like  motion 
at  the  middle,  similar  to  the  lower  shell  of  a  Box  turtle ;  the  terminal 
spine  is  somewhat  longer  than  the  lorica,  straight  seen  from  above, 
cynosuric  in  side  view.  The  three  long  frontal  spines  when  highly 
magnified,  always  appear  rough,  like  the  surface  of  the  carapace  of 
Ceratium  longicome ;  the  temunal  one  is  always  smooth. 

The  buc<^  funnel  situated  in  the  lower  middle  part  of  the  face 
between  the  trochal  lobes  is  deep  and  ciliated ;  on  its  upper  border  is 
a  projecting  conical  lip  well  ciliated ;  these  cilia  seem  to  be  able  to 
close  over  the  mouth  to  aid  in  the  retention  of  the  prey.  The  mallei 
and  incus  of  the  mastax  are  easily  made  out,  and  are  of  the  typical 
form.  (Esophagus  short,  digestive  cavity  clearly  divided  into  a 
capacious  gastric  expansion,  and  an  intestine,  or  cloaca,  llie  two 
glands,  one  on  either  side  of  the  oesophagus,  are  distinct,  round  in 
one  aspect,  oblong  in  another.  Eye  large,  round,  red.  Egg  attached. 
Length,  including  the  spines,  ^  of  an  inch ;  length  of  lorica,  ytu  ^^ 
an  inch.    The  male  unknown. 

Professor  *Eellicott  seems  to  have  found  them  at  all  times,  though 
more  abundant  in  autumn  and  winter.  Like  others  of  the  family,  the 
female  carries  under  the  posterior  part  of  the  body  "  her  unreasonably 
large  ovum,  like  an  old-fashioned  hen's  egg."  The  case  is  so  trans- 
parent, that  it  affords  a  good  example  for  the  study  of  its  structure. 
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When  mider  the  oompreflsoiiiiin  its  horns  bold  it  in  place  so  that  it 
may  be  studied  while  aHve  with  high  powers. 

TriehinflB. — At  a  soir^  gi^en  at  Chicago  to  the  State  Micro- 
scopical Society  of  Illinois,  Dr.  W.  T.  Belfield  and  Mr.  H.  F.  Atwood 
showed  some  pieces  of  muscle  from  rats  fed  with  TricMncB,  on  a  warm 
stage,  with  the  worms  in  a  living  condition  moring  abont.  '*  It  is 
"  cUdmed,"  says  the  ^  American  Quarterly  Microscopical  Jonmal,' 
**  that  this  is  the  first  time  that  living  TrichinsB  hare  been  shown  in 
**  pnblic  The  value  of  such  exhibitions  in  arousing  a  public  interest 
*^  in  scientific  studies  must  be  very  great,  and  we  trust  they  will  become 
"  more  frequent."  * 

Trichina-phobia  at  B^lin. — ^For  some  time  past  the  well-founded 
fear  of  trichina  has  led  to  a  microscopic  examination  of  much  of  the 
meat,  especially  pork,  sold  in  Berlin.  Becently  the  occurrence  of  this 
pest  there  has  been  more  frequent,  and  Dr.  Luetdge,  the  Director 
<ji  the  Microscopic  Aquarium,  has  consented  to  give  a  course  of 
ittstmetion  in  this  branch  of  microeoopy,  which  began  on  February  17« 
The  course,  with  practical  exercises,  occupies  five  hours,  and  is  open 
to  ladies  and  gentlemen  at  the  fee  of  6#.  f  The  catalogues  of  opticians 
at  Berlin  have  long  contained  as  a  speciality,  ^'  Adhromatic  Micro- 
sec^^es  specially  constructed  for  Trichined  researches,"  and  accompanied 
by  ''an  illustrated  description  of  Trichina  spirdUa  and  its  development." 

OrganM^o  Besearches  on  the  Capsule  of  Mosses  and  on  the 
Embryo  of  some  PolypodiacesB.— M.  Eienitz-Gerloff :(  has  examined 
PAotcttin  cH^^daium^  Ceratodon  purpweuB^  Fumaria  hygrometricay  Bar^ 
bula  mmraiisy  Airicum  undtUcUum,  &c.     His  results  are  as  follows : — 

Ist.  The  development  of  the  sporogonium  of  all  the  Bryacesd,  and 
even  of  Andrcta^  begins,  after  the  preliminary  tnmsversal  partition 
of  the  oogonium,  by  the  formation  of  an  apical  cell ;  the  latter  origi- 
nates from  the  segmentation  produced  by  two  septa  oblique  in 
opposite  directions. 

2nd.  The  growth  of  the  summit  of  the  organ  ceases  rather  early, 
as  soon  as  the  apical  cell  is  divided  by  periclinic  §  or  longitudinal  septa. 

3rd.  Each  segment  is  divided  by  a  radial  septum  into  two 
quadrants,  inside  which  the  first  longitudinal  partitions  form  an 
etido^kecmm  which  is  separated  from  the  surrounding  tissue  or  amphi- 
thedum;  the  endothecium  furnishes  the  columella  and  the  mother-cells 
of  ihe  spores ;  the  perithecium  furnishes  the  wall  of  the  sporangium. 

4th.  The  layer  of  mother-cells  originates  on  the  interior  of  the 
endodiecium  by  either  primary  or  secondary  partitions ;  in  the  former 
case  the  internal  sporiferous  sac  is  formed  after  the  layer  of  mother- 
eells ;  in  the  latter,  at  the  same  time.  The  cells  of  the  columella 
may  be  transformed  into  a  fertile  tissue  producing  spores. 

5th  and  6th.  The  first  longitudinal  partition  which  takes  place  in 
the  anqphithedum  separates  from  it  the  external  sporiferous  sac,  whose 

•  •  Amer.  Quart  Mio.  Joum.,*  vol.  i.  (1879)  p.  167. 

t  •Nature,*  vol.  xix.  (1879). 

X  'Botaniache  Zeitim^/  1878,  Nos.  8  and  4. 

$  That  iB,  convex  in  the  aame  direotion  as  the  periphery. 
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disappearance  then  creates  between  the  sporiferoos  internal  sac  and 
the  wall  of  the  sporangium  the  internal  cavity  of  the  nm,  crossed  by 
filaments  which  come  from  the  wall. 

7th.  The  peristome  belongs  by  its  origin  to  the  amphithecinm. 
The  primary  number  of  its  teeth  is  four,  corresponding  to  the  four 
quadrants  of  the  transversal  section,  in  which  the  radial  septa  alter- 
nate regularly  with  the  periclinic  septa. 

8th.  In  the  interior  of  the  seta  and  the  yaginula,  the  cellular  parti- 
tions follow  in  the  beginning  the  same  laws  as  the  s^ments  which 
are  formed  later  on ;  the  later  partitions  become  irregular,  and  trace 
inside  the  tissue  the  first  outline  of  the  central  cord. 

As  to  the  ferns,  the  author  has  studied  Pteris  serrtilata^  an  Aspi- 
dttfm,  AdidfUum  cunecUum^  and  Ghfmnogramma  ehrysophyUa.  He  differs 
from  Hofmeister  in  that  he  considers,  in  the  quadrant  resulting  from 
the  division  of  the  oospore,  the  suspensor  of  the  embryo  as  coming 
from  one  of  the  cells  near  to  the  base  of  the  archegonium,  and  the 
root  as  emanating  from  one  of  the  cells  near  to  the  orifice.  *  He 
supposes,  moreover,  that  notwithstanding  the  fundamental  differences 
which  characterize  its  development,  the  embryo  of  the  ferns  corre- 
sponds to  that  of  the  mosses.  No  doubt  the  first  septum  is  horizontal 
in  the  oospore  of  the  mosses,  and  vertical  or  nearly  so  in  that  of  the 
ferns ;  but  in  the  opinion  of  the  author  that  wotdd  be  owing  to  a 
torsion  of  the  embryo  of  the  ferns.  This  is  nothing  more  than  an 
hypothesis,  f 

The  ''Micro-Hegascope."— This  is  the  name  given  by  Dr. 
Matthews  to  an  apparatus  that  he  has  devised  for  exhibiting  objects 
(such  as  sections  of  jaws,  the  foot  of  a  frog,  insects.  Sec)  which  are 
too  large  to  be  viewed  by  the  lowest  object-glasses,  the  field  of  the 
5-inch  and  4-inch  being  respectively  only  -^  and  ^^^  of  an  inch.  They 
can  first  be  reduced  and  examined  by  the  apparatus  as  a  whole,  and 
any  portion  of  tibem  may  then,  by  a  readjustment  of  the  olijectives,  be 
magnified  as  in  an  ordinary  lIHcroBCope.  The  object  is  placed  before 
a  large  condensing  lens  (on  the  opposite  side  being  the  source  of  light), 
and  its  image  thrown  upon  the  mirror,  or  preferably  upon  a  prism, 
l^e  reflected  aerial  image,  formed  by  an  objective  placed  in  the  sub- 
stage,  being  examined  by  the  object-glass  as  the  object.  By  this 
means  the  range  of  the  Microscope  is  extended  illimitably,  as  the 
object  can  be  placed  at  different  distances.  Dr.  Matthews  claims  that 
the  instrument  may  rank  higher  than  a  ^^  toy,"  though  as  a  toy  it  is 
capable  of  producing  very  novel  and  pleasing  effects.  His  attention 
was  directed  to  the  method  by  observing  the  image  formed  by  the 
areolations  in  the  valves  of  some  of  the  diatoms,  and  the  eyes  of  some 
beetles,  and  the  instrument  was  described  and  exhibited  by  him  at 
the  February  meeting  of  the  Quekett  Microscopical  Olub,  and  at  the 
recent  8oir6e. 

*  These  lUfferenoes  depend  perhaps  on  the  diyerslty  of  the  subjects  ohserved. 
M.  Jonkman,  who  has  puDlished  in  the  'Botanisohe  Zeitnng'  (1878),  No.  9,  a 
study  of  the  prothallns  of  Marattia,  has  represented  the  root  as  coming  from  one 
of  the  lower  cells  of  the  embryo. 

t  'Bull  Soc.  Bot  de  France,'  vol.  xxv.  (1878)  p.  121.' 
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ChleropbylL — M.  Timimsefi^  in  the  Beport  before  referred  to  of 
the  International  Congress  of  Botanists  at  Amsterdam,  after  some  re- 
flections on  the  Tarioos  methods  proposed  for  treating  chlorophyll 
chemically,  states  that  it  is  composed  of  two  substances,  the  one 
jrellow,  xanthopfayll ;  the  other  green,  the  cyanophyll  of  M.  Eraus, 
which  he  proposes  to  call  chlorophylline.  This  latter,  spontaneously 
decomposing,  produces  chlorophylleine.  Chlorophylline  may  again  be 
decomposed  under  the  influence  of  light  or  mineral  acids,  and  changed 
into  what  M.  Fremy  calls  phylloxanthine.  Chlorophylleine  in  de- 
composing giyes  phylloxanthine.* 

Professor  Haberlandt  considers  that  the  chlorophyll  in  the  coty- 
ledons of  PJumolu$  vulgaris  is  formed  from  stardi.  The  starch 
granules  are  gradually  surrounded  with  a  layer  of  protoplasm,  which 
is  at  first  colourless,  but  gradually  turns  green,  while  the  starch 
grains  disappear.! 

Function  of  Chlorophyll  in  the  green  PlanarisB. — Although 
tiie  presence  of  chlorophyll  has  long  been  recognized  in  the  tissues  of 
a  considerable  number  of  Invertebrata,  no  reply  has  yet  been  given 
to  the  fundamental  question  whether  it  has  the  same  function  in  the 
animal  kingdom  as  in  the  vegetable.  Can  these  animals  effect  the 
deooanpoeition  of  carbonic  acid  under  the  influence  of  solar  light  with 
assimilation  of  the  carbon  and  disengagement  of  the  oxygen  ? 

M.  P.  Geddes  X  has  experimented  on  this  subject  at  M.  Lacaze- 
Dothiers'  Laboratory  of  Experimental  Zoology  at  Bo8co£^  where  a 
species  of  green  Planaria  was  found  in  great  abundance,  which  had 
^e  habit  of  seeking  and  exposing  itself  to  the  light  like  Hydra  viridis. 
They  were  generally  found  in  the  white  sand  in  only  a  few  centi- 
metres of  water.  Placed  in  a  small  aquarium,  they  always  sought 
the  side  of  the  light,  and  when  the  aquarium  was  exposed  to  the  sun 
their  movements  were  much  accelerated.  After  some  minutes  bubbles 
of  gas,  small  at  first,  showed  themselves  here  and  there,  augmenting  in 
number  and  volume  with  astonishing  rapidity,  equal  to  that  of  a  green 
alga  under  similar  circumstances. 

Tlie  gas  can  be  easily  collected  by  placing  the  animals  in  a  saucer, 
covered  by  another  rather  smaller  turned  upside  down  under  the 
water.  At  the  end  of  the  day  the  volume  of  gas  is  sufficient  to  fill  a 
small  test-tube.  If  into  this  tube  is  plunged  a  nearly  extinguished 
match,  the  white  incandescence  is  product  charaeteristiG  of  diluted 
oxygen.  Ten  or  twelve  of  these  tubes  will  collect  enough  gas  to  fill 
the  long  branch  of  the  bent  tube  used  for  approximate  analyses. 
Agitation  with  the  potash  solution  shows  only  a  trace  of  carbonic 
acid,  but  with  the  addition  of  pyrogallic  acid  the  presence  of  oxygen 
is  ocnnpletely  confirmed  by  the  deep^  brown  colour,  and  by  the  ascent 
of  the  liquid  in  the  tube. 

A  series  of  tests  gave  43  to  52  per  cent,  of  oxygen.  A  similar 
analysis  of  atmosphwic  air,  undertaken  to  ascertain  the  p  roportion 

•  '  BbU.  Soo.  Bot.  de  France/  vol.  xxv.  (1878)  p.  129. 
t  'Monthly  Jour,  of  Science/  3rd  aer.,  vol.  i.  (Ib79)  p.  204. 
X  *  Comptc*  Rendufl,*  vol  Ixxxvii.  (1878)  p.  1095. 
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of  oxyffen  lost  by  this  process,  showed  a  loss  of  5  per  oent^  and  it 
may  tnerofbre  he  said  that  the  g»s  developed  by  these  animals 
does  not  contain  less  than  45  to  65  per  cent,  of  oiygen^  the  reeidiie 
being  considered  nitrogen. 

It  is  easy  to  show  the  extreme  importance  of  the  action  of  light  on 
the  life  of  tiiese  animals.  Placed  in  darkness  after  a  journey  from 
Boscoff  to  Paris,  -all  died  in  two,  three,  or  four  days,  whilst  others 
exposed  to  diffused  light  decomposed  carbonic  add  and  survived  at 
least  two  weeks. 

Treated  with  alcohol,  the  Planariaa  give  a  first  solution  of  a 
yellow  colour,  and  after  that,  but  somewhat  less  easily,  a  solution  of 
chlorophyll  of  a  magnificent  green.  The  residue  of  the  bodies  of  the 
animals,  coagulated  and  discoloured  by  alcohol,  boiled  in  water  and 
filtered,  gives  a  clear  solution  which  treated  with  iodized  water  has  the 
deep  blue  colour,  which,  disappearing  by  warming,  proves  the  presence 
of  a  considerable  quantity  of  ordinary  vegetable  starch. 

Development  and  Metamorphoses  of  TssnisB. — Thirty  years  ago 
Van  Beneden,  Siebold,  Leuokart,  and  Eiichenmeister  established,  by 
experiments  on  carnivorous  animals,  not  only  that  the  vesicular  worms 
were  imperfect  forms  of  TsBnied,  but  that  it  was  indispensable  that 
the  worms  should  be  swallowed  by  an  animal  to  bring  them  to  the 
perfect  state. 

This  view,  while  explaining  the  origin  of  the  armed  TsBuift  of 
carnivorous  and  some  omnivorous  animals,  did  not,  however,  explain 
that  of  the  unarmed  Tenia  of  herbivorous  animals.  The  horse,  ox, 
sheep,  &c.,  often  have  adult  TaBniaa,  and  yet  thev  do  not  swallow  any 
organism  capable  of  harbouring  the  scolecides  of  their  Taaniie. 

M.  P.  Me^nin  thinks  *  he  has  discovered  the  key  to  the  enigma 
from  an  examination  he  made  of  some  horses  and  rabbits.  In  these 
animals,  the  Echinococei  and  OysUcerd,  when  they  develop  in  the 
adventitious  cavities  in  immediate  communication  with  the  interior  of 
the  intestine  (cavities  resulting  from  the  enlargement  of  follicles  or 
glandules  into  which  the  hexacanthian  embryos  have  introduced  them- 
selves), or  even  when  they  become  free  in  the  peritoneal  cavity  of  the 
wild  rabbit,  continue  their  metamorphoses  on  <he  spot,  and  arrive  at  the 
adult  state  without  quitting  the  organism  into  which  they  penetrated 
as  a  microscopic  egg  (*03  to  -07  mm.  in  diameter)  either  with  the 
food  or  drink  of  the  animals.  In  this  case,  however,  they  give  rise  to 
an  unarmed  Tsnia,  whilst  the  same  worm,  if  swallowed  by  a  car- 
nivorous or  omnivorous  animal,  would  become  in  its  intestines  an 
armed  Tsnia,  that  is,  provided  with  the  hooks  of  the  scolex  from 
which  it  originates,  and  which  in  the  former  cases  it  loses. 

Some  unarmed  and  armed  Tasniffi  are  therefore  two  adult  and 
parallel  forms  of  the  same  worm,  and  the  differences,  often  very  great, 
which  they  present  (as  in  the  Tcenia  perMiata  of  the  horse  and  the 
T,  echinoeoecus  or  T.  tuma  of  the  dog  which  originate  from  the  same 
worm),  are  due  exclusively  to  the  difiEerence  of  the  habitations  in 
which  their  final  metamorphoses  are  accomplished. 

♦  •  Oomptes  Rondus,'  vol.  Ixxxviii.  (1879)  p.  88. 
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Anodicr  Method  of  Staining^— Dr.  A.  Lang  of  the  Zoologioal 
Staiicm  at  Nai^66>  having  been  occiqpied  with  the  difficult  hiskdogy 
of  the  Tiirbellari%  and  partieolarly  with  the  nenre-^Btems  of  these 
and  other  gronps  of  flat  worms,  fonnd  that  the  method  hitherto 
in  use  of  staining  the  nerre-tissaes  was  not  satisfkctoiy  in  all 
respects.  It  seemed  to  him  to  be  most  desirable  to  colour  distinctly, 
in  the  nerre-system,  not  only  the  nnclens  and  the  nncleolns,  bnt  iJso 
the  Tossels  and  the  protoplasm  of  the  ganglia.  Many  Dendroooela 
with  tbick  basilar  membrane  proved  to  1^  idmost  totally  impervioas 
to  distinct  colonring.  To  overcome  this  difficulty  he  made  several 
experiments,  and  fonnd  the  following  mixture  (which  must  of  course 
vary  with  the  nature  of  the  object  to  be  stained)  to  be  beyond 
expectation: — 

SO  partB  1  per  oeni  picio-canniDe. 

50  portB  2  per  oeni  eosin  (aqueous  Bolntion}. 

The  objects,  previously  hardened  in  alcohol,  are  left  in  the 
mixture  }  to  4  days,  according  to  their  size  and  their  facility  oi 
imbibing  the  colour.  Then  comes  the  alcoholic  treatment,  which  is 
as  follows.  The  picrin  is  extracted  by  70  per  cent,  alcohol,  which 
mnst  be  frequently  changed.  Then  90  per  cent,  and  absolute  alcohol 
is  added,  the  latter  so  long  as  any  eosin  is  dissolved.  In  imbedding 
in  paraffin  the  copious  use  of  creasote  is  much  to  be  recommended. 

Dendroooela  stained  in  this  way  showed,  on  making  sections,  the 
most  distinct  c6louring  he  ever  obtained,  and  that  for  every  part,  but 
especiallv  the  nerve-system.  Nucleus  and  nucleolus,  glands,  adipose 
tiwueSy  icf  appear  nearly  carmine  red,  all  the  rest  eosin  red.* 

Kie  of  8oeiety  Sorew  and  of  Slides. — At  a  recent  meeting  of 
the  State  Microscopical  Society  of  Illinois,  Mr.  Bulloch  urged  the 
desirabitity  of  adopting  a  uniform  objective  screw  of  larger  size  than 
the  Society  screw  now  in  use,  as  being  essential  to  the  efficacy  of  low- 
power  lenses  of  high  angle.  That  the  Sociefy  screw  which  has  now 
become  an  ahnost  indispensable  convenience^  is  too  small  to  admit  of 
efflcJent  work  from  these  lenses,  is  (says  the  ^  American  Naturalist  f ) 
a  conceded  fiict,  and  some  makers  m  the  United  States  who  make  low 
powera  of  enarmous  angle,  have  already  adopted  special  screws  for 
them.  The  uniformity  urged  hj  Mr.  Bidloch  is  greatly  to  be  desired 
and  eoold  be  easQy  attained  if  its  importance  were  appreciated  in 


In  an  article  upon  the  preparation  of  rocks  and  fossils  for  micro^ 
•cereal  examination  by  B.  Friiz  Qaertner,  in  the  April  number  of 
the  '  AT^ru«Pi«ftn  Naturalist '  for  1878,  the  advantages  of  slides  measuring 
25  X  i5  mm.,  over  those  8x1  inch,  were  stated  to  be  as  follows : — 
(1)  They  can  be  rotated  on  the  stage,  (2)  they  are  less  liable  to 
ireak  if  dropped,  (8)  they  take  up  less  room.  It  was  also  stated  that 
this  size  was  adopted  by  the  New  York  State  Museum  of  Natural 
Hirtory,  and  by  bthologists  and  paheontologists  generally,  both  in 
Bnrope  and  Atteriea,    These  arguments  seomed  to  Mr.  S.  H.  Gage 

*  *  Zooloeiacfaer  Anxeiger/  vol.  ii.  p.  45. 

t  *  Ainenoan  Naturalist,'  yol.  xiii.  (1879)  p.  60. 
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quite  as  valid  as  applied  to  microscopic  objects  in  general ;  and  he 
therefore  adopted  this  size  (25  x  46  mm.)  for  his  own  preparations, 
which  he  considers  have  proved  very  satisfactory  indeed.* 

The  Termination  of  the  Visceral  Arterioles  in  Mollusca. — 
Thirty  years  ago  Milne-Edwards  showed  that  in  different  parts  of  the 
lK)dy  of  moUnscs  there  were  no  capillaries,  like  those  in  Yertebrata, 
establishing  a  continuity  between  the  arterial  and  venous  systems,  the 
blood  from  the  arteries  spreading  through  the  more  or  less  irregular 
spaces  called  lacuncB  by  Milne-Edwards. 

In  some  molluscs  tike  whole  visceral  cavity  acts  as  one  vast  lacuna^ 
and  if  for  instance  Arion  rufus  is  injected  by  one  of  the  tentacles,  the 
cavity  is  first  filled  and  then  then  whole  vascular  system^ 

M.  S.  Jourdain  has  investigated  f  the  manner  by  which  the 
arterial  blood  passes  into  the  visceral  cavity  in  Arion  rufm. 

If  there  is  placed  under  the  Microscope  a  fragment  (cut  tan- 
gentially)  of  one  of  the  organs  contained  in  the  general  cavity,  and 
the  external  surfsbce  is  examined  under  a  power  of  200  to  250 
diameters,  it  is  seen  that  the  final  ramifications  of  the  arteries 
(the  diameter  of  which  is  variable)  all  reach  the  free  surface  of  the 
organs,  and  that  there  they  terminate  abruptly  by  a  truncated  and 
wide-mouthed  extremity.  It  is  by  these  orifices,  nearly  always 
widely  funnel-shaped,  that  the  arterial  blood  passes  into  the  general 
cavify. 

This  curious  anatomical  disposition  seems  to  have  been  observed 
by  Alder  and  Hancock,  though  its  true  signification  escaped  them. 

M.  Jourdain  thinks  that  the  orifices  of  the  so-called  aquiferous 
vessels  of  the  Acephala  and  other  Molluscs  are  of  the  same  nature 
as  the  arterial  openings  above  described. 

H8Dmoo3ranin  a  new  Substance  in  the  Blood  of  the  Octopus. — 
M.  L.  Fredericq  has  discovered  %  in  the  liquid  part  of  the  blood  of 
Octopus  vulgarisy  a  colourless  albuminoid  substance  which  he  calls 
hsamocyanin  (ol/io,  blood,  and  mka^o^  blue)  as  it  forms  with  oxygen 
a  combination  of  a  deep  blue  colour.  A  vacuum,  or  contact  with  the 
living  tissues,  is  sufficient  to  drive  off  the  oxygen. 

^nds  substance  plays  the  same  part  in  the  respiration  of  the 
Octopus  as  haamoglobin  does  in  that  of  the  Vertebrata.  It  is  charged 
with  oxygen  in  &e  branchisd  of  the  animal,  andi^  then  going  into  the 
arterial  system  and  the  capillaries,  it  gives  up  the  oxygen  to  the 
tissues.  The  venous  blood  is  colourless,  and  the  arterial  blood  a 
deep  blue.  These  changes  of  colour  are  clearly  due  to  the  fiict  of 
respiration,  as  may  be  demonstrated  by  laying  heae  the  great  cephalio 
artery.  The  blood  is  seen  to  be  blue  while  the  animal  respires 
normally  in  the  water,  but  if  the  respiration  is  impeded  by  the  animal 
being  taken  out  of  the  water  or  by  introducing  the  fingers  iato  the 
pallial  cavity,  the  arterial  blood  loses  colour  and  takes  a  pale 

*  Mr.  S.  H.  Gflge,  in  *  Amer.  Quart.  Mic.  Joura./  vol.  1.  (1879)  p.  160. 
t  *  Comptes  Bendufl,'  voL  Ixxxviii.  (1879)  p.  186. 

t  Ibid.,  vol.  Ixxxvii.  (1878)  p.  fl©6,  and  *  Bull  Acad.  Roy.  de  Belg.,' 
VOL  xlv.  (1878). 
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•Bphyxuiied  tint.  The  same  takes  place  if  the  respiratory  mnsdeB 
are  paralyzed  by  the  section  of  the  pallial  nerves. 

Httmocyanin  appears  to  be  the  only  albuminoid  substance  in  the 
blood,  88  is  proved  by  the  method  of  sncoessive  coagulations  by  heat. 
It  is  easy  to  isolate ;  being  the  only  colloid  substance  in  the  blood,  it 
18  sufficient  to  sulrject  the  plasma  of  the  blood  to  an  energetic  dialysis 
for  Qaee  or  four  days  so  as  to  eliminate  oompletely  tiie  salts  and 
other  diffusible  substances.  The  liquid  is  then  filtered  and  evapo- 
rated at  a  low  temperature,  when  a  blue  bnlliant  substance  is  obtained 
in  appearance  like  gelatine.  It  becomes  blue  in  contact  with  oxygen, 
but  colourless  in  a  vacuum ;  coagulates  in  clots  by  heat,  alcohol,  ei^er, 
tannin,  the  mineral  adds,  and  the  greater  part  of  the  salts  of  the  heavy 
metals.  It  bums  with  an  odour  of  burnt  horn  and  leaves  a  residue  so 
rich  in  copper,  that  the  blowpipe  at  once  establishes  its  presence. 

The  copper  seems  to  be  in  the  same  state  as  the  iron  in  hflomo- 
gkbin  and  it  plays  an  analogous  part.  HsBmoglobin  may  as  is 
known  be  decomposed  into  feurriferous  hsmatin  and  a  coi^^ated 
albuminoid  substance  not  containing  iron.  Hcemocyanin  gives  the 
same  reaction.  M.  Fredericq  has  not  yet  been  able  to  determine 
the  proportion  of  copper  or  iSie  proportion  of  oxygen  with  which  it 
combines. 

C9iromatie  Function  in  the  Octopus. — ^M.  Fredericq  also  finds  * 
that  the  <dianges  of  colour  in  the  skin  of  the  octopus  do  not  generally 
correspond  to  mimetic  facts,  but  might  rather  be  classed  with  the 
changes  whidi  the  vasomotors  produce  in  the  human  face.  They 
express  the  different  emotions,  especially  anger  or  fear. 

A  quick  movement  made  before  an  octopus  quietly  breathing  in 
the  aqimrium,  renders  a  black  spot  immediately  visible  on  the  two 
extremities  of  the  pupil,  which  dilates.  The  phenomenon  disappears 
almost  as  quickly  as  it  appeared.  If  the  animal  is  excited  still 
further,  it  gets  into  a  great  fury ;  its  whole  body  assumes  a  dark 
colour,  and  the  papilUs  of  its  hsLck  bristle  up*  These  changes  of 
colour  depend  upon  the  central  nervous  system.  The  section  of  the 
nerve  which  goes  to  the  muscles  of  the  chromatophores  is  enough  to 
paralyze  the  latt^,  and  to  bring  on  the  passive  phase  of  withdrawal  of 
ihe  chromatophores.  That  part  of  the  skin  served  by  the  nerve 
immediately  becomes  pale,  and  then  presents  the  minimum  of  colora- 
tion. 

The  excitation  of  the  peripheral  end  of  the  nerve  out  has  precisely 
the  contrary  effect.  In  this  case,  all  the  chromatophores  which  depend 
upon  it  are  brought  into  the  condition  of  expansion,  in  consequence  of 
the  contracticm  of  the  radiating  muscles ;  and  the  corresponding  part 
of  the  affected  surface  presents  the  maximum  of  coloration. 

Owing  to  their  superficial  situation  and  extended  distribution,  the 
pallial  nerves  are  extremely  well  adapted  for  the  demonstration  of 
these  &ct8. 

In  the  normal  state,  the  octopus  generally  presents  a  tint  of 
medium  int^udty ;  the  dilator  muscles  of  its  chromatophores  are  in  a 

♦  *  Comptes  Bendufl,*  vol.  Ixxxvii.  (1878)  p.  1042. 
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state  of  Umui^  or  ocmtmnal  semi-teiiBioii.  This  state  gives  place  to  a 
rdaxation  of  the  mnsoles  as  soon  as  the  nerves  are  cut ;  these  latter 
then  continually  transmit  to  the  periphery  a  certain  amonnt  of  nervons 
influence,  emanating  from  the  nervous  centres.  The  physiological 
centre  of  these  movements  of  tiie  muscles  of  the  chromatophc^es  is  in 
the  sab-cesophageal  nervoos  mass,  for  the  ablation  of  the  supra- 
oesophageal  mass  does  not  produce  the  decoloration. 

The  contractility  of  the  dilator  muscles  of  the  chromatoph^xes 
may  also  be  set  in  action  by  irritating  the  skin  falter  the  section  of 
the  nerves)  by  dectridty,  heat,  or  a  drop  of  aoia,  or  by  mechanical 
frictioQ,  which  produces  a  dark  spot. 

The  action  of  a  very  bright  light  has  an  entirely  opposite  effect ; 
it  makes  those  portions  of  the  skin  on  which  it  acts  grow  pale. 

The  dark-coloured  phase,  therefore,  represents  the  condition  of 
activity  of  the  muscles  <^  tiie  chzomato^hores.  The  phase  of  do- 
odlocation  represents  the  passive  condition  of  withdmwal  of  the 
ehrranatophores. 

The  results  of  these  experiments  thus  establish  the  accuracy  of  the 
generally  admitted  ccmception  of  the  histological  structure  of  the 
chromatophore,  and  confirm  the  musctdar  nature  of  the  radiating  fibres 
of  these  dements. 

Hew  Classification  of  Thallophytes.— The  classification  of  Thal- 
lophytes  recently  promulgated  by  Sachs,*  is  considered  by  Br.  G. 
Winter  f  to  be  unsatisfactory  in  many  points.  Independently  of  minor 
details,  such  as  the  location  of  Volvox  among  Zygospores,  of  GharaoeiB 
among  Garposporeea,  (fee,  he  objects  to  the  main  principle  of  the 
classification,  the  abolition  of  the  hitherto  recognized  classes  of  Algo 
and  Fungi,  and  the  establishment  in  their  place  of  four  classes  of 
Thallophytes,  each  consisting  of  a  series  containing  chlorophyll,  and 
one  destitute  of  it.  It  is  impossible  to  maintain  in  many  cases  a  near 
genetic  connection  between  groups  placed  by  Sachs  in  two  series  of 
the  same  class ;  as,  for  instance,  between  Zygnemee  and  Mucorini*; 
ViMuAena  and  Peronoapora ;  Floride®  and  Ascomycetes,  &c  He 
considers  the  fundamental  error,  both  in  this  classification  and  in  that 
proposed  by  Cobn,  to  consist  in  laying  too  great  stress  on  a  single 
cha!racter»  &e  mode  of  reproduction^  to  the  exclusion  of  others ;  and 
proposes  to  retain  the  primary  classification  of  Thallophytes  into 
Fungi  and  AlgsB.  The  former  he  divides  into  Schizomycetes, 
SacG^omycetes,  Myxomycetes,  Zygomycetes,  Chytridiaccfs,  and 
Oomycetes  (Basidiomycetes  and  Ascomycetes) ;  the  latter  into  Cyano- 
phycesB,  OhIorosporeiB  (including  Pandorinead,  Oonjugataa,  Vaucheria^ 
Volvocinead,  GkLogoniece,  Cdeochmle^  &c.),  Fucoideae,  and  Florideas. 
The  Basidiomycetes  are  divided  into  six  families:  —  the  Ento- 
mophthoreaa  (reproduced  by  basidiospores  with  secondary  spores,  and 
gonidia  or  gemmie),  Ustilaginead  (spores  and  ^Kuridia,  as  well  as 
conidia),  Uredineffi  (teleuto-spores  and  sporidia^  as  well  as  conidia  or 
Uredo\  Tremelline»  (basidiospores  wi^  sporidia,  and  spermatia  or 

*  '  Lehrbuoh  der  Botanik/  4th  ed.,  p.  248 ;  lee  also  TliiseltoQ-Dyer,  in  *  Quart 
Joum.  Micr.  Set.,'  vol.  xv.  (1875)  p.  285. 
t  •Hedwigia,'  1879,  p.  I. 
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ocmidia),  Hjmenomyoetes  (basidioBporee  and  oonidia),  and  Oasiero- 
mvoetes  (basidioeporea,  and  gemnue  or  portions  of  the  myoelimn). 
Wliile  the  Fungi  attain  their  highest  development  in  the  AsoomjoeteBy 
ihe  Alg»  pass  on,  through  Chanoe»,  to  the  MtiseineaB. 

Fungoid  Diseases  of  Plants.  —  Disease  of  Chestnut  Trees. — 
M.  J.  r^  Sejnes  (in  continoation  of  a  paper  by  M.  J.  E.  Planchon, 
previonsly  published  *)  describes  a  disease  which  attacks  the  roots  of 
ohestnnt  trees.!  ^^  parasitic  myceliiun,  which  is  analogous  to  that 
of  certain  Dematiei  or  Zasmidium  cdlare,  forms  a  snperficial  network, 
and  alBo  one  which  penetrates  the  tissnes  and  destroys  the  cellular 
layers  which  are  the  richest  in  protoplasm,  the  fibres  cdf  the  liber  and 
the  woody  fibres  not  being  attacked.  One  of  the  symptoms  of  the 
action  of  the  parasite  is  that  the  growth  of  the  young  radicles  longi- 
tndinally  is  arrested,  but  the  diameter  increases,  so  that  they 
ultimately  form  oliye-Uke  bodies,  attached  to  the  parent  branch  by 
pedicles. 

In  a  subsequent  paper,|  M.  Planchon,  referring  to  the  doubts  he 
had  expressed  as  to  the  species  of  fungus  which  the  mycelium  which 
attacks  the  trees  gives  rise  to,  states  the  reasons  which  *'  lead  him  to 
suppose  to-day  uat  the  agaric  in  perspectiye  is  almost  certainly 
Agaricus  tMUeus  of  VahL" 

I^tngus^  Disease  in  Lettuces  (Peronospara  gangliiformisy  Berk.). — 
Lettuces  hsLve  been  invaded  for  some  years,  in  France,  by  a  disease 
which  impedes  the  development  of  the  plants,  and  cmots  and  dries 
up  the  leaves.  The  havoc  .has  been  so  considerable  that  a  small 
body  of  mai^et  gardeners  have  oSened  a  prize  of  10,000  francs  to 
whoever  will  put  a  stop  to  it. 

M.  Max  Oomu  has  found§  that  the  disease  is  produced  by  a 
parasitic  fungus  {Perono^pora  gangliiformiSy  Berk.),  wluch  frequently 
attacks  other  plimts,  groirndsel,  and  especially  the  artichoke,  where 
ihe  disease  is  hidden  by  the  down  of  the  leaves.  It  gives  rise  on  the 
inferior  side  of  the  leaves  to  whitish  mealy  tufts,  whence  the  popular 
name  of  **  meunier  **  (miller\ 

Li  tearing  off  a  strip  oi  the  epidermis  of  a  lettuce  attacked,  we 
observe  conidiophorous  filaments,  issuing  through  the  opening  of  the 
stomata,  as  in  other  species  of  the  fimgus.  They  are  in  groups  of 
two  or  three,  or  single ;  their  superior  part  is  variously  ramified ;  the 
whok  presents  the  appearance  of  a  little  tree.  The  Uttle  branches 
are  dilated  at  their  extremity,  and  bear  from  three  to  six  sterigmata, 
which  give  rise  to  theconidia.  Theseare  broadly  oval,  with  an  incom- 
plete papilla;  the  germination  gives  rise  to  a  filament  sometimes 
tomlose  in  a  remarkable  manner. 

Tlie  gardeners  attribute  the  malady  to  the  west  winds,  and  to  rainy 
and  mild  weather ;  it  may  be  understood  by  this  that  these  conditions 
favour  the  dissemination  and  germination  of  the  spores  on  the  young 
plants,  for  it  cannot  be  a  question  of  spontaneous  generation. 

•  •  Comptee  B^idiis/  voL  Ixxzyii.  (1878)  p.  583. 

t  IbkL,  voL  Ixxxviii.  (1879)  p.  36. 

X  Ibid.,  p.  65. 

§  Ibid.,  vol.  IxxxviL  (1878)  p.  801. 
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•  When  a  crop  of  lettuces  is  suddenly  inraded  by  Peronosp&ra^  wbeie 
must  the  cause  of  it  be  sought  ?  The  cause  ought  to  be  attrilrated  to 
the  surrounding  weeds,  to  the  groundsel,  artichokes,  &o,y  already 
having  the  parasite.  Sometimes,  howerer,  none  of  these  plants  are 
found  in  the  neighbourhood:  the  spots  are  then  produced  by  the 
germination  of  dormant  spores  or  oospores,  the  second  manner  of 
reproduction  of  the  parasite— oospores  which  germinate  after  a  long 
time  of  repose,  and  may  be  preserved  in  the  soil  or  on  its  surface, 
only  requiring  a  little  damp  and  heat  in  order  to  germinate. 

These  oospores  are  developed  in  the  tissue  occupied  by  the  filaments 
of  the  mycelium,  and  dried  up  under  its  action.  They  are  frequent 
upon  groundsel,  but  very  rarely  appear  on  the  lettuce,  altiiough  their 
existence  there  is  most  probahle. 

If  a  transversal  section  is  made  of  the  leaf  attacked,  we  see  the 
mycelium  creeping  between  the  cells,  and  putting  forUi  elongated 
ovoid  suckers:  when  the  exhausted  tissue  dies  ue  mycelium  dis- 
appears, and  is  itself  the  cause  of  its  death.  It  is  this  change  which 
is  met  with  during  the  summer. 

If  the  plant  is  more  completely  invaded,  the  conidiophorous  fila- 
ments are  more  rare  on  the  surface  of  the  leaf,  which  is  {M^er,  and  the 
leaf  dies  entirely  without  drying  up ;  it  grows  soft,  and  tarns  brownish. 
This  modification  is  generally  produced  outside  the  external  leaves ; 
and  it  is  this  which  is  found  during  the  winter. 

M.  Max  Comu  considered  it  possible  to  find  in  the  cultivation  of 
the  plants  and  in  the  history  of  the  parasite  a  means  of  guarding 
against  its  attacks ;  and  presented  to  the  Academy  later  some  genend 
considerations  on  the  subject.* 

Disease  of  the  Coffee-tree  originating  from  Anguillulce. — ^A  disease 
has  made  its  appearance  in  Brazil  wfdch  rapidly  kills  the  coffee- 
tree,  an  apparently  healthy  tree  dying  within  a  week  from  its  leaves 
withering  and  fallmg  offt 

On  examining  the  roots  of  the  trees  they  are  found  to  be  com- 
pletely covered  with  swellings  the  size  of  hempseed,  the  root  present- 
ing the  general  appearance  of  a  vine  attacked  by  the  Phylloxera. 
These  swellings  contain  cysts  with  hyidine  walls,  which  in  their 
development  destroy  the  fibro-vascular  structures.  Within  the  cysts 
are  a  number  of  ovules  in  all  stages  of  development ;  those  in  an 
advanced  stage  are  somewhat  reniform,  with  a  hyaline  enveloping 
membrane,  and  within  them  is  found  coiled  up  a  small  AnguiUtda^ 
about  *26  mm;  long,  and  without  any  trace  of  sexual  organs.  Each 
cyst  contains  from  forty  to  fifty  ovules,  or  about  80,000,000  AnguiOulm 
per  tree. 

The  animalcules,  which  are  not  reviviscent,  when  developed 
escape  out  of  the  cyst,  leaving  the  cavity  open,  and  the  roots  soon  rot 
and  ^re  invaded  by  cryptogams.:^ 

•  •  Comptes  Rendua,*  vol.  Ixxxvii.  (1878). 
t  M.  0.  Jobert.  in  *  Comptes  Bendug,'  voL  Ixxxvii.  (1878)  p.  941. 
X  See  also  a  paper  by  the  Rev.  R.  Abbay,  on  ••  ffemileia  vastatrix,  the  BOHsalled 
Coftee-leaf  Disease  of  Ceylon,"  in  *  Jour.  Linn.  Soc.'  (Bot),  vol   xvii.  (1878) 
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OrganizatioiL  of  Hygprooroois  arsenicus,  Br^b. — ^This  cryptogam 
WB8  gathered  for  the  first  time  in  1836,  and  presented  to  the '  Acad^mie 
des  fences '  by  Bory  Saint-Yincent,  who  referred  it  to  the  genera 
Hifgrocroeis  or  Leptamittu,  which  de  Brebisson  confirmed  by  naming 
it  Hygrocroda  arsenicus.  In  1841  Louyet  foand  it  again  in  Belgium. 
Since  then,  although  all  druggists  might  have  seen  it  in-  their  bottles 
of  arsenical  preparations,  it  has  not  attracted  any  attention. 

M.  L.  Mfurchand  has  recently  studied  it  as  developed  in  *'  Fowler's 
solution,"  and  thus  describes  it:* — The  invasion  of  the  solution 
commences  as  an  opaline  cloudiness  in  suspension  in  the  liquid. 
This  cloudiness,  examined  under  the  Microscope,  presents  the  appear* 
ance  of  a  glairy  mass  containing  brilliant  points,  fine  dust,  whose 
pariiclea  are  so  minute  that  they  cannot  be  measured. 

Later  on,  the  spot  increases  and  becomes  coloured  in  the  centre. 
The  periphery  remains  glairy,  but  the  centre  (the  oldest  part)  shows 
^obules  in  tubes,  whose  walls,  with  age,  become  less  undecided. 
These  tubes  are  ramified,  and  then  their  contents  become  homo- 
geneous. In  proportion  to  their  age  the  formation  of  septa  takes 
place.  The  septa,  at  first  widely  ^parated,  approach  each  other  in 
such  a  manner  that  the  dimensions  of  the  cells  become  equal  in  all 
directions. 

At  first  the  mass  remuns  opaline  and  floating  in  the  liquid  if  the 
bottle  has  not  been  shaken;  &ter  on  the  cloudiness  becomes  dark 
towards  the  centre,  and  at  last  presents  a  brownish  point,  which 
increases  and  reaches  the  periphery ;  the  opaline  portions  are  invaded, 
and  the  mass,  become  brown,  is  precipitated  at  the  bottom  of  the 
bottle.  Examined  under  a  low  power,  it  resembles  a  little  chest- 
nut from  1  to  3  mm.  in  diameter,  bristling  with  points.  These 
points  are  the  extrendties  of  filaments,  which  for  the  most  part 
have  become  torulose,  knobbed  and  irregular,  and  some  moniliform. 
From  their  protuberances  start  fresh  filaments  which  ramify,  or  little 
blisters,  which  are  hyaline  and  pyriform.  The  mass  becomes  moro 
and  more  brown,  and  at  last  completely  black ;  the  plant  is  now  in 
fructification. 

If  the  elements  which  compose  it  are  examined  at  this  stage  we 
find— 

Ist.  That  the  filaments  of  the  periphery  are  elongated  inordi- 
nately into  hyaline  tubes,  which  terminate  in  a  glairy  mass,  which 
envelops  the  organism  and  forms  a  cloudiness  round  it  wbich  re- 
sembles the  cloudiness  which  first  appeared;  in  this  network  and 
glairy  mass  float  spores,  and  the  debris  of  various  organs. 

2nd.  That  all  the  filaments  of  the  centre  have  assumed  new  forms. 
The  torulose  moniliform  filaments  have  increased  and  become  almost 
entirely  black.  It  is  impossible  henceforth  to  see  their  contents ; 
they  disarticulate  with  extreme  fiicility,  and  the  bobbed  irregular 
filaments  disarticulate  with  the  same  facility.  They  are  less  dark  in 
colour,  but  the  pyriform  blisters  which  they  have  formed  have  become 
sporangioles  of  a  very  dark  hue,  particularly  on  the  side  of  the  point 
which  attaches  them  to  the  filament ;  at  their  opposite  port,  which  is 
.     •  '  Oomptes  Rendus,'  vol.  Ixxxvii.  (1878)  p.  761. 
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Bwollen,  they  open  bj  a  dehiscence  into  two  lips,  and  from  each 
escapes  from  two  to  three  colourless  hyaline  spores,  evidently  pro- 
yided  with  a  membrane.  The  extremities  of  these  same  filaments, 
which  haye  remained  regnlar,  and  whose  cells  are  rectangular,  and 
more  or  less  elongated,  terminate  by  bunches  of  spores,  some  rounded 
and  arranged  in  umbellated  rows  around  the  superior  cell ;  others, 
elongated  into  rods  which  become  smaller  and  smaller  in  proportion 
as  we  approach  the  extremities,  are  in  ramified  bunches.  Both 
resemble  opicaria. 

We  ought  perhaps  to  class  among  the  means  of  reproduoticm  some 
bodies  met  with  in  fewer  number  than  the  preceding:  they  are 
larger  than  the  spores  of  the  sporangiolos,  are  reticmii^ed  on  the 
surface,  and  marked  with  a  star,  generally  with  three  points ;  most 
often  they  are  found  free ;  in  one  case  one  of  them  seemed  to  be 
carried  by  a  filament,  and  it  seemed  embraced  at  its  base  by  two 
branches  which  were  curved  towards  it. 

M.  Marchand  draws  the  conclusion  that  HffgrocrociB  arsemmu, 
formerly  placed  amongst  the  Algaa,  is  a  fungus  belonging  to  the 
Dematiei ;  a  practical  confirmation  of  opinions  given  a  priori  by 
Decaisne,  Bomet,  Van  Tieghem,  &c 

(The  ''Plastids**  of  the  lower  Plants.— M.  E.  Hallier  has  published 
a  book  on  this  subject,  in  which  he  deals  with  the  parasitic  dinnanno 
which  attack  the  potato  and  the  cabbage  butterfly.  The  author 
dwells  at  length  on  Peranatpara,  which  in  his  oinnion  is  not  a  real 
parasite,  but  a  saprophyte.  He  asserts  that  he  has  seen  Bacteria  and 
Yibriones  originate  from  the  pUutidt  of  Peronotpora.  He  gives  the 
name  of  platHda  to  the  aocumtJations  of  protoplasm  which  are  formed 
not  only  in  the  conidia,  but  also  in  the  interior  of  the  mycelium  of 
this  cryptogam.  In  his  opinion  the  contagious  character  of  the 
disease,  and  the  cause  of  the  alterations,  are  to  be  found  in  the  ex- 
istence of  these  agents  of  putrefaction,  Bacteria  or  Yibriones.  He 
has  also  studied  another  disease  of  the  potato,  which  he  thinks  is  due 
to  Pleoepora  polytrichoy  TuL,  although  he  has  not  proved  by  actual 
experiment  that  it  is  actually  this  PUoeporOy  a  parasite  on  grasses, 
and  moreover  rare  in  Germany,  which  penetrates  into  the  soil  and 
thence  into  the  tubercules  of  ^e  potato  to  cause  this  disease.  A  very 
common  Lepidoptera,  P%eri9  Brauicc^  is  attacked  by  two  diseases,  a 
kind  of  museardiney  and  a  kind  of  gaUifM.  The  former  is  contagious, 
and  is  apparently  reproduced  by  the  conidia  arising  at  the  extremity 
of  the  filaments  which  have  passed  through  the  ^y  of  the  insect 
The  second  is  caused  by  one  of  the  Torulacei,  and  the  author  thinks 
that  here  again  the  contagion  and  disorders  are  not  due  directly  to 
the  joints  ^  Arthrococcm^  but  to  Jf torocooct  developed  in  the  plastids 
of  this  Ar(hroccc€XiS.* 

Staininjj^  for  Fungi.— Dr.  W.  Hassloch  has  obtained  excellent 
results  in  the  examination  of  fdngi  by  using  gold  chloride  as  a  stain- 
ing fluid.    He  employed  a  one-half  per  cent,  solution,  which  stains 

*  *Bull.  Sua  Bot  de  France,'  vol  xxv.  (1878)  p.  66. 
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in  from  <m6  to  inx  lionrs^  and  the  specimens  were  moanted  in  dilated 
gljoearine.* 

Spines  of  EchinL — The  laat  pabHshed  part  of  the  ^  Transactions 
of  iho  Boyal  Lrish  Academy '  f  contains  a  memoir  by  Mr.  H.  W. 
Macintosh,  B.A.,  on  the  stmctore  of  the  spines  in  the  sub-order 
of  &e  Desmosticha  (Haeckel).  In  indicating  four  series  into  which, 
judging  from  the  stnictore  of  the  spines,  this  sab-order  may^  be 
divide^  the  aathor  expresses  his  opinion  that  the  characters  derived 
from  the  spines  are  josfc  as  osefol  as  any  other  characters  drawn  from 
the  comparison  of  indiyidoal  parts.  He  finds  it  jast  as  easy  and  as 
certain  to  recognize  a  Diadema,  an  Echinas,  or  an  Arbada  by  the 
stroctore  of  its  spines,  as  by  tiie  arrangement  of  its  pores  or  the 
diq>0Bition  of  its  anal  or  genital  plates.  The  paper  is  accom- 
panied by  three  plates  containing  twenty-seven  figures,  all  drawn 
by  the  author  with  the  assistance  of  a  WoUaston's  camera  lucida. 
llie  figures  represent  transverse  sections  of  primary  inter-ambulacral 
spinee  of  some  twenty-six  species,  and  haye  been  drawn  on  stone  by 
Tuffen  West  with  great  care  and  accuracy4 

The  Looomotor  System  of  MedussB. — ^Mr.  G.  J.  Bomanes  has  con- 
cluded his  observations  on  this  subject,  which  were  communicated  to 
the  Boyal  Societv  in  a  paper  read  in  January  last.§ 

Hie  principal  bulk  of  the  paper  is  devoted  to  a  full  consideration 
of  numerous  facts  and  inferences  relating  to  the  phenomena  of  what 
the  author  calls  *^  artificial  rhythm."  Some  of  these  facte  haye  abeady 
been  published  in  abstract,  H  and  to  explain  those  which  have  not  been 
rabliahed  would  inyolve  more  space  wan  it  is  here  desirable  to  allow. 
The  tendency  of  the  whole  research  on  artificial  rh3rthm,  as  produced 
in  various  species  of  Modus®,  is  to  show  that  the  natural  rhythm  of 
these  animals  ^and  so  probably  of  gan^lio-muscular  tissues  in  general) 
18  due,  not  exclusively  to  the  intermittent  nature  of  the  ganglionic 
disdiarge,  but  also  in  large  measure  to  an  alternate  process  of 
exhaustion  and  restoration  of  excitability  on  the  part  of  the  respond- 
ing tissues — the  ganglionic  period  coinciding  m&,  that  during  which 
the  process  of  restoration  lasts,  and  the  ganglionic  discharge  being 
thus  always  thrown  in  at  the  moment  when  the  excitability  of  the 
responding  tissues  is  at  its  dimax. 

Light  has  been  found  to  stimulate  the  Hthocysts  of  covered-eyed 
Meduflie  into  increased  activity,  thus  proving  that  these  organs,  Hke 
the  marginal  bodies  of  the  naked-eyed  Medusas,  are  rudimentuy  organs 
of  yision* 

The  pblypite  of  AureUa  aurita  has  been  proved  to  execute  move- 
ments of  localization  of  stimuli  somewhat  similar  to  those  which  the 
author  has  already  described  as  being  performed  by  the  polypite  of 
TktrowU  indicana. 

Altemating  the  direction  of  the  constant  current  in  the  muscular 

*  « New  York  Medical  Jour.,*  Nov.  1878. 

t  Vol.  xxvi.  (ScienoeX  Part  17. 

X  'Nature,'  vol.  xlx.  (1879)  p.  819. 

§  *Proa  Roy.  Boc,'  vol.  xxviii.  (1879)  p.  266. 

11  *Proo.  Roy.  Soc.,'  vol.  xxv.  p.  226. 
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tissues  of  the  Mednsffi  has  the  effect  of  mamtaininig  the  mi^e  tod 
break  stimulations  at  their  maximum  value ;  but  the  value  of  these 
stimnlations  rapidly  declines  if  they  are  successively  repeated  with 
the  current  passing  in  the  same  direction. 

In  the  sub-umbrella  of  the  Medusas  waves  of  nervous  excitation 
are  sometimes  able  to  pass  when  waves  of  muscular  contracti<Hi  have 
become  blocked  by  the  severity  of  overlapping  sections. 

Exhaustion  of  the  sub-umbrella  tissues — especially  in  narrow  con- 
necting isthmuses  of  tissue — may  have  the  effect  of  blocking  the 
passage  of  contractile  waves. 

Lithocysts  have  been  proved  sometimes  to  exert  their  gangli(»uc 
influence  at  comparatively  great  distances  from  their  own  seats — con- 
tractile waves  originating  at  points  in  the  sub-umbrella  tissue  remote 
from  a  lithocyst,  and  ceasing  to  originate  at  that  point  when  the 
lithocyst  is  removed.  A  nervous  connection  of  this  kind  may  be 
maintained  between  a  lithocyst  and  the  point  at  which  the  waves  of 
contraction  originate  even  after  severe  forms  of  section  have  been  inter- 
posed between  the  lithocyst  and  that  point. 

When  the  sub-umbrella  tissue  of  Aurelia  is  cut  throughout  its 
whole  diameter,  the  incision  will  again  heal  up,  sufficiently  to  restore 
physiological  oontinxdty,  in  from  four  to  eight  hours. 

Tetrapteron  yolitans. — This  peculiar  marine  hydrozoon  was  im- 
perfectly described  in  1851  by  M.  Busch,  who  named  it  Tetraplaiia 
volitans.  It  has  now  been  re-discovered  by  Professor  C.  Glaus,  who 
gives  it  the  name  at  the  head  of  this  paragraph.* 

The  animal  in  the  extended  condition  is  of  an  elongated  pear- 
shape,  but  four-sided  instead  of  circular  in  section ;  the  smaller  end 
bears  the  oral  aperture,  and  answers  to  the  manubrium  of  a  medusa, 
the  larger  or  aboral  end  answering  to  the  bell.  At  the  middle  (that  is, 
half-way  between  the  oral  and  aboral  poles)  of  each  of  the  four  faces  is 
a  depression,  from  which  springs  a  bilobed  wing-like  appendage,  pro- 
vided with  muscles,  by  the  flapping  of  which  the  animal  is  propelled 
through  the  Water,  with  the  aboral  pole  forwards.  In  each  division 
of  each  wing  is  an  otolithic  sac.  The  mouth  leads  into  an  enterio 
cavity,  which  is  continued  into  the  aboral  portion  of  the  hydrosoma. 
Reproductive  organs  occur  as  four  masses,  probably  ectodermal  pro- 
ducts, in  the  four  longitudinal  edges  of  the  body. 

The  ectoderm  consists  of  large  ciliated  cells,  some  of  which  con- 
tain thread-cells,  while  in  others  the  protoplasm  is  so  modified  as  to 
form  a  gland,  presenting  a  distinct  aperture,  and  a  radiating  arrange- 
ment of  the  glandular  contents.  The  endoderm  cells  are  so  extensively 
vacuolated  as  to  form  a  mere  network  of  plasma-threads.  The  vacuoles 
probably  contain  the  albuminoid  products  of  digestion ;  in  some  of 
them  small  aggregations  of  crystddine  rods  are  found,  probably  the 
final  products  of  urinary  metabolism.  Amongst  these  vacuolated  cells 
smaller  granular  endoderm  cells  occur  at  intervals,  two  or  three 
together. 

Between  the  ectoderm  and  endoderm  is  a  structureless  connective 

♦  *  Archiv  f.  Mikr.  Anat.,'  vol.  xv.  (1878)  p.  849. 
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Iftmella  or  Bapporting  layer  (Statzlamella) ;  it  is  very  thiok  in  the 
win^  and  serves  for  the  attachment  of  the  mnscles. 

The  anthor  condades  with  a  discussion  of  the  affinities  of  Tetrct- 
pierouy  which  he  considers  to  hold  an  intermediate  place  between 
Polypes  and  Mednss. 

The  Algsa  of  the  White  Sea.— This  paper,  by  Dr,  C.  Gobi, 
in  the  Memoirs  of  the  St.  Petersbnrg  Academy,*  is  ike  first  detailed 
acoonnt  of  the  algie  of  the  White  Sea.  The  species  are  principally 
ihoae  fbnnd  thronghont  the  Arctic  Ocean ;  but  Dr.  Qohi  remarks  that 
the  vegetation  of  the  sonthem  part  of  the  White  Sea  has  a  more 
nartiiem  character  than  that  of  the  northern  part,  which  is  explained 
by  the  statement  that  many  forms  of  Western  Europe  which  make  their 
way  to  the  northern  part  do  not  extend  to  the  southern  part.  Dr.  Gobi 
miites  a  considerable  number  of  species  considered  by  Agardh  and 
oUiors  to  be  distinct,  even  regarding  Bhodomela  lyc(^9odtoide8  as  a 
foarm  of  B.  mibfusea  and  Polysiphonia  aretica  as  a  yariety  of  P.  varie-- 
gala.  BikodophyUia  veprecula,  Ag.,  is  referred  to  B.  dichotoma,  Le- 
pechin.  The  new  species  and  varieties  observed  and  studied  by  Dr. 
Gobi  amount  to  nine,  and  the  total  number  of  species  gathered  to 
seventy-six. 

The  paper  contains  valuable  references  to  the  species  of  Euprecht 
in  the  Academy's  herbarium. 

Achromatio  Lenses. — ^Mr.  E.  M.  T.  Tydeman,  of  Liverpool,  has  ob- 
tained provisional  protection  for  an  invention  which  we  describe  nearly 
in  his  own  words,  as  appearing  in  the  printed  specification : — "  My 
invention  consists  of  improvements  in  the  constructioD  of  compound 
aduromatie  lenses  suitable  for  use  in  Microscopes  and  other  optical 
iustmments,  and  is  intended  more  completely  to  eliminate  the  large 
irrationality  or  want  of  correspondence  between  the  coloured  spaces  in 
the  various  spectra  (secondary  spectrum),  and  to  render  the  lenses  more 
perfectly  achromatic  It  consists  in  forming  the  lenses,  not  as  hitherto 
by  the  onion  of  lenses  made  of  different  kmds  or  species  of  glass  or 
other  refractive  media,  but  of  one  kind  or  species  only,  yet  of  different 
densities  and  refractive  powers,  in  which  the  irrationality  or  unequal 
refraction  of  the  coloured  rays  is  not  so  great.  I  therefore  construct 
my  improved  achromatic  lenses  with  two  or  more  glasses  made  from 
material  of  the  same  kind  or  species  of  glass  (such  as  that  known  as 
flint  glass,  which  is  capable  of  being  made  of  varying  density),  but  of 
diflerent  densities  or  refractive  indices;  and  I  also  use  flint  glass 
lenses  in  lieu  of  the  usual  crown  or  plate  glass  lenses  in  achromatic 
object-lenses.  For  a  Microscope  object-gl^ — often  composed  of  two 
or  more  approximately  achromatic  lenses,  or  set  of  lenses,  either  in 
contact  or  nearly  in  contact — I  sometimes  make  one  of  the  several  sets 
of  c<»npound  lenses  of  one  refracting  medium,  such  as  flint  glass,  and 
the  other  set  or  sets,  or  single  lenses,  of  a  different  refracting  medium 
or  media^  or  I  use  single  lenses  of  crown,  or  flint,  or  any  other 
substance  in  combination,  though  not  necessarily  in  contact  with  an 

*  '  Mem.  Imp.  Acad.  Sc.  St.  Petersburg/  voL  xxvi.  (1878) ;  '  Amer.  Jour.  Sci. 
and  Alia,'  8er.  3,  vol.  xvii  (1879)  p.  71. 
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aobromatio  set  composed  wholly  of  flint  glass  or  any  other  snitaUa 
refracting  substance." 

In  connection  with  this  subject,  we  may  refer  to  a  paper  read  by 
Professor  Stokes  at  the  Boyal  Society,*  in  which  he  describes  an  easy, 
and  at  the  same  time  aocnrate,  method  of  determining  the  ratio  of  the 
dispersions  of  glasses  intended  for  objectives — a  method  depending  on 
the  achromatizing  of  one  prism  by  another. 

Development  of  Spongilla  flnyiatiUs. — ^Professor  Ganin,  of  War- 
saw, has  undertaken  some  inyestigations  to  decide  the  following  mor- 
phological questions: — Does  the  gastrula  stage  exist  in  the  deyelop* 
mental  history  of  SpongUla  f  and  if  it  exists,  what  is  its  ontogenetio 
signiflcance?  In  what  way  are  the  germ-layers  fonned,  and  in  what 
ration  do  they  stand  to  the  adult  structures  of  the  sponge?  Does 
the  so-called  syncytium  of  Haeokel  exist  in  SponffiUaf  Is  the  ento- 
derm in  sponges  confined  to  the  so-called  ciliated  chambers  and 
their  homologues  (radial  tubes  of  the  Sycones)  ? 

In  opposition  to  Haeckel's  views  on  this  last  questicm,  it  is  stated 
by  F.  E.  Sohulze,  Barreis,  and  Metschniko^  that  the  ciliated  chambers 
(radial  tabes)  do  not  open  into  the  digestive  cavities,  but  into  cavities 
or  canals  which  are  lined  with  a  continuation  of  ihe  ectoderm.  If 
this  last  view  of  the  morphological  import  of  the  internal  cavities 
of  sponges  is  correct,  the  homology  of  their  canal  system  with  the 
gastro-vascular  system  of  the  OoBlenterata  disappears,  and  the  place  of 
sponges  in  the  latter  group  has  still  to  be  demonstrated. 

IHie  answer  to  all  these  questions  will  be  found  in  the  author's 
forthcoming  work,  *  Oontributions  to  the  Anatomy  and  Developmental 
History  of  Sponges,'  of  which  the  following  is  a  brief  summary  of  the 
more  important  results. 

The  ovum  of  SpangiUa  undergoes  a  complete  segmentation  into 
equal-sized  blastomeres,  a  solid  globular  mass  of  cells — the  so-called 
morula — being  produced.  The  peripheral  cells  of  the  embryo  then 
begin  to  multiply  more  quickly,  and  thus  become  distinguished  from 
the  larger  and  darker  cdls  of  ihe  inner  mass.    In  this  way  the  two 

Srimary  germ-membranes,  the  (primitive)  ectoderm  and  entoderm,  are 
ifferentiated  from  each  other.  Simultaneously  with  the  commence- 
ment of  this  separation,  a  cavity  is  hollowed  out  in  the  interior  of  the 
central  mass  o^  ^itoderm,  as  the  result  of  the  disaggregation  and 
dissolution  of  its  cells.  This  gastric  cavity  never  opens  during  the 
whole  period  of  embryonic  development,  or  during  the  free  existence  of 
thekora.  The  morula  stage  passes  first  into  the  so^alledplano-sasiarula 
or  planula  stage — a  larva  of  regular  oval  form,  with  large  mtemal 
cavity,  and  without  any  external  opening.  The  inner  series  of  the  cells 
of  the  primitive  thick  entoderm  mass  alter  their  form  and  structure 
at  an  early  period,  and  become  the  actual  entoderm  of  the  adult.  The 
remainder  of  the  entoderm  mass  forms  the  mesoderm  of  the  larva. 
This  consists  of  several  rews  of  dark  granular  cells,  filled  with  rounded 
yolk-^eres.  The  spicuUa  of  the  skeleton  begin  to  develop  very 
early  in  the  interior  of  the  mesoderm  cells.    The  body  of  ^e  ovoid 

•  •  Proc.  Roy.  Soc.,'  vol.  xxvii.  (1878)  p.  485. 


Digitized  by 


Google 


N0TB8  ASD  MSMOBAIOU.  175 

firee-Bwimming  larva  thus  ocmsists  of  thiee  .dififerent  genn-IamelliB. 
The  ectoderm  is  formed  of  a  series  of  flagellate  (^linder-cells.  The 
mesoderm  is  a  much  thicker  mass,  consisting  of  ronnded  amoaboid 
cells.  The  entoderm  is  formed  of  a  single  row  of  transparent  flat 
polygonal  cells.  At  the  posterior  narrow  pole  of  die  larva  an 
accnmnlation  of  the  mesoderm  cells  takes  place  at  an  earlj  period, 
and  occapies  nearly  a  third  or  a  half  of  the  length  of  the  larva. 
In  the  anterior  clear  part  of  the  larva  there  is  found  a  lai^ 
gastric  cavity.  The  skeleton  is  confined  to  the  posterior  dark  part 
of  the  larva.  On  the  external  snr&ce  of  the  free-swimming  larva 
are  seen  a  number  of  ectodermal  processes,  of  different  shapes  and 
sixes,  which  are  of  no  morphological  signification.  Between  the 
ectoderm  and  mesoderm  of  the  larva  is  seen  a  clear  interval,  into 
which  the  processes  of  the  mesoderm  cells  project  in  many  places, 
and  which  is  to  be  regarded  as  the  body-cayity.  The  posterior  mass 
of  mesoderm  grows  forwards,  as  a  result  of  which  the  stomach-cavity 
becomes  very  much  narrowed.  The  larva  fixes  itself  by  means  of  the 
ectoderm  cdls  of  its  posterior  half^  and  soon  loses  its  original  form 
and  assomes  a  flat  discoid  shape.  Transverse  sections  of  me  body  of 
the  larva  in  such  very  early  stages  of  the  metamorphosis,  prove  that 
the  at  first  simple  gastric  cavity  does  not  disappear,  allliough  it  is 
much  altered  by  the  great  increase  of  the  mesoderm,  but  passes  imme- 
diately  into  the  entodermal  cavity  of  the  adult  SpongiUa.  Very  soon 
after  the  larva  becomes  fixed,  a  number  of  the  so-called  ciliated 
chambers  make  their  appearance  simultaneously  at  several  points  in 
the  mesoderm ;  their  development  depends  upon  out-pushings  of  the 
entoderm.  The  histological  differentiation  of  these  dilated  chambers, 
vrhkh  at  first  are  covert  with  flat  cells,  takes  place  somewhat  later, 
after  the  first  central  opening  of  the  young  SpongiUa  has  been  formed. 
This  first  opening,  which  must  be  regarded  as  the  oral  aperture,  is  not 
finmed  by  invagination  of  the  ectoderm  (Barrois),  but  by  a  breaking 
through  of  the  mesoderm  and  entoderm  cells  on  the  upper  walls  of  the 
stomach-cavity.  The  oral  orifice  of  SpongiUa  differs  from  that  of 
other  animals  in  that  it  does  not  open  externally  directly,  but  into  a 
special  caviW,  which  is  to  be  considered  as  the  body-cavity.  The 
ectoderm  and  entoderm  are  always  separate  in  SpongiUa  ;  the  margins 
of  the  oral  aperture  do  not  become  fused  with  the  ectoderm.  Soobl 
after  the  formation  of  the  oral  orifice,  some  of  the  so-called  *'  ingestive 
apertures"  make  their  appearance.  In  the  matter  of  development, 
structure,  and  relation  to  other  parts,  these  structures  are  perfectly 
bomologons  with  the  oral  aperture. 

The  farther  development  of  the  younff  SpongiXla  depends  upon  the 
increase  of  the  histological  elements  of  ^e  three  membranes,  in  such 
a  way  that  each  membrane  gives  rise  only  to  elements  of  tiie  same 
morphological  significance.  The  formation  of  the  ciliated  chambers 
fay  division  or  by  budding  of  old  already-formed  chambers,  I  have 
never  seen*  The  so-called  oecolmn  is  homologous,  as  its  development 
shows,  to  the  poms  demuJis.  It  consists  of  two  layers  only  (meso- 
derm and  ectoderm).  The  fall-grown  SpongiUa  is  formed  of  three 
diflerent  membranes,  which  originate  directly  from  those  of  the  same 
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name  in  the  larva.  From  the  ectoderm  of  the  larva  is  formed  the 
external  layer  of  the  skin,  which  in  SpongtUa  consists  of  two  distinct 
layers,  the  epidermis  and  cutis.  The  larval  entoderm  forms  the  thin 
single-layered  lining  of  all  internal  cavities  or  canals  (the  body-cavity 
excepted),  as  well  as  a  covering  to  the  mesodermal  septad,  trabecolie, 
&e.  The  mesoderm  of  SpongUla  may  be  regarded  as  a  simple  form  of 
connective  tissue  in  which  the  cell  element  prevails,  and  the  stmctore- 
less  gelatinous  matrix  is  very  slightly  developed.  A  syncytium,  in 
Haeckel's  sense,  does  not  exist  in  the  SpongUla.  Fusion  of  SpongiUcB 
of  different  forms  and  sizes  never  gives  rise  to  the  formation  of  the 
so  called  pseudo-oral  orifices,  pseudo-enteric  cavities,  communicating 
canals,  and  other  cavities  coated  with  ectoderm. 

We  can  distinguish  in  sponges  two  different  modes  of  development. 
One  group  of  sponges  show  in  their  developmental  history  a  well- 
pronounced  blastnla  stage,  i.  e.  a  hollow  single-layered  sac  with  a  large 
segmentation  cavity  in  the  interior.  Some  of  those  sponges,  as 
HaHsarca  lobnlaria^  Dujardinii^  Ascetta  primordialiSf  A,  dcUhrus^  have 
an  archiblastula  stage ;  in  others  of  the  same  group  {Sycandra  raphanus^ 
compressa,  the  calcareous  sponges  of  Barrois),  the  modified  amphtbUu- 
tula  form  obtained.  In  Uiis  form  of  the  generation  cycle  the  two 
primitive  embryonic  membranes  originate  by  the  cells  of  the  posterior 
half  of  the  sac  undergoing  differentiation  into  the  primitive  entoderm, 
whilst  the  cells  of  the  other  half  of  the  blastula  give  rise  to  the  ecto- 
derm of  the  larva.  The  formation  of  the  gastric  cavity  in  this  case 
depends,  in  all  probability  (as  F.  E.  Sohultze  and  Barrois  have 
alroady  noticed),  upon  the  invagination  of  the  jposteriorlyndtuated 
entoderm,  in  the  interior  of  the  segmentation  cavity  of  the  embryo. 
But  whether  the  aperture  of  invagination  of  this  provisional  ardbi- 
gastrula  passes  dirdctly  into  the  actual  oral  orifice  of  the  sponge, 
remains  to  be  proved.  The  sponges  of  the  second  group  begin  their 
ontogeny  with  the  morula  stage  (all  siliceous  epongeB—Spongilla^ 
Esperia,  Beniera,  Amorphian,  Desmocidony  Isodiciiay  EaspaUia  ;  also  the 
calcareous  sponges  of  Haeckel).  The  formation  of  all  uree  embryonal 
membranes  depends  in  this  case  on  the  delamination  process.  The 
stomach  cavity  of  the  larva  is  formed  by  the  separation  and  dissolution 
of  some  cells  of  the  interior  of  the  entoderm  mass.  In  place  of  the 
gastrula,  the  plano-gastrula  makes  its  appearance.  The  generation 
cycle  with  the  blastula  stage  is  to  be  regcaxled  as  the  most  simple.  To 
this  corresponds  also  the  much  simpler  organization  of  the  sponges 
of  this  group :  Halidarcay  for  example,  has  no  skeleton,  is  everywhere 
covered  with  the  ectoderm  of  the  larva,  &o.  The  sponges  which  in  their 
developmental  history  pass  through  the  morula  stage,  are  also  more 
complicated  in  morpholo^cal  and  histological  respects.  The  place 
of  the  sponges  as  a  particular  class  of  the  Ooelenterata  is  entirely 
natural,  on  the  ground  of  all  the  facts  hitherto  known  of  comparative 
anatomy  and  embryology.* 

Mr.  F.  M.  Balfour  refers  shortly  to  the  above  in  the  article  next 
mentioned,  and  considers  that  M.  Ganin's  account  of  the  development 
of  SpongUla  is  not  reconcilable  with  that  of  Sycandra,  as  described 
♦  '  Zoologiflcher  Anzeiger,'  vol.  i.  (1878)  p.  196. 
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by  Professor  Schalze,  and  thai,  '^  considoring  the  difficulties  of  obser- 
Tation,  it  appears  better  to  assume  for  this  and  some  other  descriptions 
that  the  observations  are  in  error  rather  than  that  there  is  a  funda- 
mental want  of  uniformity  in  development  amongst  the  Spongida." 
It  would  be  superfluous  for  us  to  lay  stress  on  the  yalue  of  Mr. 
Balfour's  opinion  on  such  a  matter  as  this. 

Korphology  and  Systematic  Position  of  the  Spongida.  —In  an 
article  in  the  ^Quarterly  Journal  of  Microscopical  Science/*  Mr. 
Balfour  points  out  that  Schultze's  last  memoir  f  on  the  development 
of  Calcareous  Sponges  confirms  and  enlarges  Metschnikoff*s  earlier 
observations,  "^  and  gives  us  at  last  a  fairly  complete  history  of  the 
development  of  one  fonn  of  calcareous  sponge;  and  the  facts  thus 
established  have  suggested  to  him  a  view  of  the  morphology  and 
systematic  position  of  the  Spongida  somewhat  different  to  that  now 
usually  entertained,  though  it  does  not  claim  to  be  more  than  a  mere 
suggestion,  which,  if  it  serves  no  other  function,  may  perhaps  bo  of 
use  in  stimulating  research.' 

After  a  brief  statement  of  the  facts  which  may  be  considered  as 
established  with  reference  to  the  development  of  Syoandra  raphanus, 
the  form  which  was  studied  by  both  Metschnikoff  and  Schulze, 
Mr.  Balfour  'says  that  he  thinks  tiiat  the  larva  represents  an  ancestral 
typo  of  the  Spongida,  consisting  of  a  colony  of  Protozoa,  one-half 
differentiated  into  nutritiye,  and  the  other  into  locomotor  and 
respiratory  forms,  thus  constituting  a  link  between  the  Protozoa  and 
Metazoa.  He  accounts  for  the  ciliated  cells  becoming  invaginated  to 
form  part  of  the  lining  of  the  gastrula  cavity,  by  supposiu'];  that  on 
the  ancestral  sponge  becoming  fixed  the  locomotive  ciliated  cells 
increased  in  size  and  number  less  than  the  nutritive,  and  so  came  to 
line  the  cavity  of  the  gastrula,  some  of  the  nutritive  subsequently 
passing  in  at  its  mouth.  In  the  adult  sponge  he  thinks  tho 
descendants  of  the  latter  cells  which  line  part  of  the  canals  to  be 
alone  digestive,  the  collared  cells,  the  descendants  of  the  ciliated  cells, 
of  the  li^a  being  mainly  respiratory. 

Sponge -spicules. — In  concluding  an  article  on  PledroneUa  pa* 
pHtoMy  a  new  genus  and  species  of  Echinonematous  sponge,§  Mr.  W. 
J.  Sollas  says  that  regarding  the  various  kinds  of  sponge-spicules  as 
resulting  from  a  variously  modified  cell-growth,  the  relations  sub- 
sisting between  the  chief  of  them  may  be  embodied  in  a  diagram. 

1.  An  elongate  growth  of  the  original  cell  in  two  opposite 
directions  at  equal  rates  gives  us  the  ordinary  acerate  spicule 
(Fig.  1),  which  is  biradiate  (diactinellid)  but  uniaxial. 

2.  A  retardation  of  growth  in  one  radius  gives  the  acuate  spicule 
of  Fig.  2. 

3.  A  linear  growth  in  one  direction  only  gives  the  acuate  (Fig.  8) ; 

•  N.  8^  vol.  xix.  (1879)  p.  108. 

t  **  Untenacbungen  fiber  d.  Bau  u.  d.  EDtwickelung  der  Spongien,"  '  Zeitecbr. 
t  wiaB.  Zool./  vol.  xxxL  (1878). 
t  IWd.,  voL  xxiv.  (1874). 

§  *  Adil  and  Mag.  Nat.  Hist./  ser.  5,  vol.  iii.  (1879)  p.  23. 
VOL.  n.  N 
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if  aooompanied  by  increased  conoentric  growth  of  the  initial  oell,  then 
the  pin-headed  acuate  (Fig.  4)  is  prodnoed. 

4.  An  elongation  of  the  oell  in  two  directions,  inclined  to  each 
other  at  a  less  angle  than  ISO"",  gives  as  the  curved  aoerate  (Fig.  5), 
which  is  both  biradiate  and  biaxial. 


5.  The  inclination  of  the  two  rays  in  Fig.  5  is  followed  by  the 
appearance  of  a  third  in  Fig.  6,  where  we  have  the  triradiate  spicule 
of  Plectrondla,  In  this  spiciQe  two  of  the  radii  arise  from  the  proximal 
fiice  of  the  cell  and  grow  inwards  towards  the  axis  of  the  fibre  on  which 
it  is  situated,  and  tiie  third  ray  arises  distally  and  grows  outwards 
away  from  the  axis. 

6.  A  growth  of  the  cell  in  three  directions  making  equal  angles 
with  ^ach  other,  and  having  no  determinate  relations  to  any  sym- 
metrical line  within  the  sponge,  gives  us  the  equiangular  triradiate 
spicule  (Fig.  7),  which  occurs  abnormally  in  Dercitua  Bucklandi. 

7.  A  quadriradiate  growth  of  the  cell  in  directions  haviag  no 
determinate  relations  to  the  form  of  the  sponge  gives  us  the  normal 
spicule  of  DereUuB  Bucklandi  (Fig.  8). 

8.  The  cell  gives  off  three  buds  from  its  distal  face,  which  grow 
outwards  away  from  the  sponge,  and  a  fourth  from  its  proximal  face, 
which  grows  inwards,  and  we  have  the  forked  forms  of  Qeodia  and  the 
like  (Fig.  9). 

9.  The  cell  grows  in  five  directions  along  three  axes  at  right 
angles  to  each  other,  which  are  not  determinately  related  to  any  lines 
of  reference  within  the  sponge  {DercUua  Bucldmdi\  or  which  are  so 
related  (Euplectella  and  other  Hexactinellids),  and  we  have  the  quinque- 
radiate  form  (Fig.  12). 

10.  In  Fig.  6  the  growth  of  the  three  rays  is  along  directions 
inclined  somewhere  about  120^  with  each  other ;  if  two  of  the  rays 
grow  in  opposite  directions,  and  the  third  at  right  angles  to  them, 
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Fig.  10  results  (a  fonn  almormal  in  PleetronMa,  freqne&t  among  the 
Hexactinelliclie). 

Fig.  11  requires  no  comment. 

Fig.  13  is  the  result  of  a  sexradiate  growth  of  the  cell  along  three 
axes  at  right  angles  to  each  other,  and  represents  the  typical  Hezao- 
tinellid  spicole. 

Fig.  14  is  an  octoradiate  form,  seven  bnds  having  grown  ont 
ladiately  in  one  plane  and  the  eighth  at  right  angles  to  them;  it 
occurs  in  the  fossil  Hyahrielict. 

The  foregoing  remarks  arose  out  of  the  description  of  PlednmeUa 
pt^pHloMy  which  was  the  main  olirject  of  the  paper ;  but  the  variability 
of  sponge-spicules,  Mr.  Sollas  points  out,  is  far  too  important  a  subject 
to  be  treated  thus  incidentally,  and  might  furnish  material  enough  for 
a  lengthy  memoir.  No  sponge  that  has  come  under  his  observation 
has  haied  to  exhibit  numbero  of  spicules  departing  more  or  less 
widely  from  the  average  type ;  frequently  the  range  of  variability  is 
extreme ;  and  no  doubt,  when  a  huge  number  of  specimens  of  allied 
species  of  sponges  come  to  be  car^ully  compared,  we  shall  find  not 
only  in  their  external  form,  but  in  the  details  of  their  internal  struc- 
ture as  well,  easy  passages  from  one  to  the  other,  and  links  will  be 
discovered  uniting  together  types  of  sponge-structure  that  now  appear 
widely  separated  £rom  one  another. 

Oloidium,  a  new  genus  of  Protista. — ^This  genus,  recently  dis- 
covered by  Dr.  N.  Soroldn,  of  Easan,*  differs  in  many  respects  from 
any  of  the  hitherto  known  forms  of  Protista.  It  is  a  minute  myxopod 
f -03  mm.  in  diameter),  with  short,  blunt  pseudopodia,  and  protoplasm 
distinctly  differentiated  into  a  clear  transparent  ectosaro,  and  a 
frothy-looking  endosarc  containing  reddish  or  yellowish  granules. 
There  is  no  nudeua,  but  a  large  contractOe  vesicle  in  the  ectosarc, 
eontraeting  about  every  three  or  four  minutes. 

Multiplication  takes  place  by  division,  the  process  being  a  some- 
what singular  one.  Constrictions  appear  in  the  protoplasm  at  the 
opposite  poles,  and  soon  after  two  similar  constrictions,  the  plane  of 
the  second  division  being  at  right  angles  to  that  of  the  first.  Then 
the  pairs  of  constrictions  deepen,  extending  nearer  and  nearer  to  the 
centre,  until,  at  last,  four  masses  are  produced,  united  to  one  another  by 
as  many  ddicate  threads  of  protoplasm  proceeding  from  a  common 
point :  finally,  the  four  masses  become  free.  At  first  there  is  a  single 
contractile  vesicle  in  the  centre  of  the  dividing  mass,  but  as  division 
goes  on,  each  mass  is  provided  with  a  pulsating  organ. 

The  author  failed  to  see  any  food  particles  in  the  endosarc,  and 
supposes  that  the  organism  is  nourished  entirely  by  imbibition.  It 
is,  tiierefore,  devoid  oi  one  of  the  most  constant  animal  characteristics 
— ^the  power  of  ingesting  solid  nutriment. 

Under  certain  circumstances  not  well  understood,  encystation 
takes  place.  A  thin,  scarcely  noticeable  investment  is  formed  by  the 
hardening  of  the  superficial  layer  of  ectosarc.  Fresh  layers  are  found 
in  the  same  way,  until  a  laminated  cyst  is  produced.    At  one  spot  all 


•Morphologiflches  Jahrbuch,'  vol.  iv.  (1878). 
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the  layeiv  but  the  oniennost  one  are  nndereloped,  so  that  a  funnel- 
like  canal  is  produced,  separated  from  ihe  exterior  only  by  the 
thin  enter  layer  of  the  cyst ;  into  this  canal — ^the  '*  germinal  pore  " 
(Keimporos)  —  the  protoplasm  extends,  and  after  a  time  escapes 
throng  it,  by  the  rapture  of  its  thin  outer  covering.  The  process  of 
encystation  takes  one  and  a  half  to  two  hours ;  the  organism  remams 
encysted  from  two  to  three  days.  After  escaping  from  its  cyst,  it  is 
rii^tly  smaller  than  before.  No  union  of  different  individuals  into 
a  pLismodium  was  observed,  so  that  the  life-history  of  Gloidiunii  as  at 
present  made  out,  is  an  extremely  simple  one,  presenting  merely  an 
alternation  of  the  free  and  encysted  condition. 

Preparation  of  Microscopic  Aquatic  Animals. — ^An  anonjrmous 
writer  in  the  Berlin  *  Zeitschrift  fiir  Mikroskopie  '*  gives  an  accoxmt 
of  a  process  which  he  has  made  use  of  for  preparing  slides  of 
Infusoria,  Bhizopods,  Daphnia,  Cyclops,  Algfe,  &c.  The  only  success- 
ful attempt  in  modern  times  to  supply  the  want  of  such  a  process  is 
that  of  Duncker,  of  Bemau,t  but  this,  for  trade  reasons,  is  kept  secret. 
The  author's  process,  which  he  thinks  may  be  identical  with 
Duncker^s,  is  as  follows : — 

By  means  of  a  pipette,  some  drops  of  the  liquid,  containing  the 
organisms  to  be  mounted,  are  introduced  into  a  lac  cell  not  quite  hard, 
and  covered  with  the  covering  glass.  Then  some  drops  of  rectified 
pyroligneoos  acid  (acetum  pyroli^osum  rectificatum)  are  placed  at  the 
edge  of  the  covering  glass  so  as  to  be  drawn  into  the  celL  This 
liquid  immediately  lolls  all  the  organisms  without  altering  their 
lorm.  It  only  remains  to  cement  the  cover  down  in  the  usual  way. 
When  the  pyroligneous  acid  has  become  turbid,  it  must  be  filtered 
before  being  used. 

With  this  method  may  be  combined  the  staining  of  the  objects  by 
anilin  colours.  Dissolve  one  part  (in  weight^  of  a  solution  of  anilin 
colour  (the  best  are  anilin  blue  or  diamond  fuchsin)  in  200  parts  of 
distilled  water ;  after  filtering,  add  800  parts  of  pyroligneous  acid. 
Then  with  this  liquid  proceed  as  with  the  pure  acid.  After  some 
hours,  the  objects  take  a  very  uniform  colour ;  they  are  then  mounted 
as  above,  after  adding  a  little  more  pure  acid.  If  the  colour  is  too 
dark,  it  can  be  made  lighter  with  acid.  The  author  thinks  that  his 
process  is  capable  of  improvement,  although  he  has  already  obtained 
excellent  results  from  it,  and  he  lays  stress  upon  tiie  facility  with 
which  it  can  be  used  in  travelling. 

The  Postal  Microscopical  Society. — ^This  Society  was  first 
established  in  1878,  as  the  "  Postal  Micro-Cabinet  Club,"  for  the 
purpose  of  affording  a  ready  means  of  communication  between  micro- 
scopists  living  not  only  at  a  distance  from  each  other,  but  also  from 
London  and  Ihe  other  large  towns  having  Microscopical  Societies. 

The  Society  is  divided  into  circuits  of  twelve  members  each, 
whose  names  are  arranged  geographically.  A  box  of  slides  is  sent 
by  the  secretary  (Mr.  Alfred  Allen,  of  Bath),  at  fortnightly  intervals, 

•  *  Zeitschrift  fur  Mikroskopie,*  vol.  i.  (1878)  p.  273. 
t  This  Journal,  vol.  i.  p.  221. 
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to  ihe  member  whose  name  stands  first  on  the  list,  who  should  keep  it 
three  evenings  only,  and  then  send  it  to  the  next  name,  and  he  to  the 
following  one,  the  last  on  the  list  returning  it  to  the  secretary,  by 
whom  it  is  sent  to  the  next  circuit,  and  so  on.  Each  box  is  accom- 
panied by  one  or  more  MS.  books,  in  which  the  members  are  requested 
to  make  remarks  on  the  slides. 

From  the  FiM  Annual  Beport  it  appears  that  the  Society 
numbers  140,  including  six  ladies  who  are  now  eligible  for 
membership.  In  the  Address  of  the  President,  Mr.  Tuffen  West, 
F.Z.S.,  F.EJ1LS.,  the  safe  transit  of  slides  and  the  best  form  of  postal 
box  were  among  the  principal  topics  dealt  with. 

A  special  feature  is  the  requirement  of  the  Society  that  each 
member  on  admission  shall  send  his  carte  de  yisite  to  the  secretary. 
They  are  then  grouped  (sixty  or  sev^ity  together)  and  reproduced  in 
permanent  photography  by  the  Woodbury  process,  and  supplied  to  the 
members. 

It  is  intended  to  circulate  a  separate  series  of  histological  and 
pathological  slides  amongst  the  medical  members. 

Life-History  of  the  DiatomacesB.— M.  Paul  Petit^  whose  obser- 
vations on  the  revivification  of  diatoms  will  be  remembered,*  con- 
tributes to  the  French  Botanical  Society  some  further  remarks  f  on 
diatoms.  That  so  little  is  known  of  their  life-history  is,  he  thinks, 
the  fault  of  the  "  diatomophiles,"  who  have  preferred  to  create  new 
species  or  to  count  the  number  of  stris  on  the  valves  rather  than  to 
devote  themselves  to  physiological  researches.  The  impossibility  (as 
M.  Petit  considers)  of  growing  diatoms  in  an  aquarium,  as  can  oe 
done  with  others  of  the  lower  cryptogamia,  necessitates  the  noting  of 
all  the  phenomena  which  are  met  with  in  nature.  We  shall  thus, 
sooner  or  later,  understand  the  ensemble  of  the  phases  through  which 
diatoms  pass  during  thdr  existence. 

He  accordingly  describes  the  following  observations  made  by 
Professor  Brun,  of  Oeneva : — 

On  the  5th-7th  of  January,  1878,  M.  Brun  gathered  some  mud 
which  covered  the  rocks  at  the  lower  part  of  the  Mer  de  Olaoe  ki 
Chamounix  (1150  metres).  Deep  snow  covered  the  valley  and  the 
mountains,  tne  thermometer  standing  at  18°  (0.)  below  zero ;  but  as 
the  ice  melts  in  contact  with  the  rock  (even  in  winter),  the  rock 
is  thus  moistened  by  water  at  zero.  The  mud  contained  a  great 
quantity  of  diatoms  and  some  desmids,  all  in  a  perfect  state  of 
vegetation.  Lower  down  in  the  valley  a  small  piece  of  water  at  0^, 
covered  with  ice,  was  overrun  with  Mdoiira  variana  in  full  vegetation. 

Some  specimens  from  the  mud  of  the  Mer  de  Olaoe  were  sent  to 
M.  Petit  by  post,  and  he  found  that  the  endochrome  of  all  was  in  a 
perfect  state,  and  that  the  Navimlm  exhibited  their  movement. 

The  second  observation  was  made  in  the  Yalais,  on  the  Bella  Tola, 
at  2600  metres,  ^n  the  19th  and  20th  January.  The  temperature  was 
9°  below  zero,  and  the  snow  was  lying  thick.  Here  also  M.  Brun 
found  that  the  algad  and  diatoms  were  living  wherever  the  snow 
melted  in  contact  with  the  warmer  rock,  and  where  the  light  reached* 

♦  Thia  Journal,  vol.  i.  p.  26.  t  *  Br^issonia,*  vol.  L  (1878)  p.  81. 
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The  specimens  sent  to  M.  Petit  contained  MeUmra  aremria  nearly 
pure,  containing  only  a  few  frostnles  of  Surirella  spiralis  and  Epithet 
mia  helvetica.  It  was  easily  seen  at  the  first  examination  under  the 
Microscope  that  they  were  in  full  vital  activity. 

Thus,  according  to  these  ohservations,  diatoms  continue  to  live, 
and  even  to  develop,  in  water  at  0°  with  a  surrounding  temperature 
of  9^  to  18^  below  zero,  provided  always  that  they  receive  some  rays 
of  light. 

M.  Petit  further  says  that  '*  it  is  extremely  curious  to  find  at  these 
great  altitudes  species  which  are  found  in  the  plains ;  it  is  impossible 
to  distinguish  any  difference  between  the  Alpine  species  and  the 
others." 

Movements  of  Diatoms  and  Oscillatoriesd. — The  comparatively 
rapid  movements  in  the  water  of  diatoms  and  of  certain  desmids,  and 
the  wavy  motion  of  the  OscillatoriesB,  are  among  the  most  familiar 
phenomena  to  microscopic  observers;  but  their  cause  is  at  present 
involved  in  much  obscurity. 

Professor  Engelmann,  of  Utrecht,  who  has  undertaken  extensive 
observations  on  the  subject,  thus  sums  up  our  present  knowledge.* 
The  most  probable  explanation  at  present  offered,  he  considers  to  be 
that  of  Ma^  Schultze,t  who  attributes  them  to  the  movements  of  con- 
tractile protoplasm  which  covers  the  outer  surfiice  of  the  solid  cell- 
walls  ;  a  hypothesis  which  is  confirmed  by  the  following  considera- 
tions : — Diatoms  exhibit  this  power  of  motion  only  when  in  contact 
with  a  solid  substratum  ;  they  never  swim  freely  through  the  water ; 
which  contradicts  the  hypothesis  that  the  motion  is  due  to  vibratile 
cilia  or  to  osmotic  currents.  The  phenomenon  is  especially  marked 
when  they  lie  upon  one  of  their  so-called  "  sutures,"  and  the  motion 
is  always  in  the  direction  of  this  suture,  either  forwards  or  backwards. 
Foreign  bodies,  such  as  grains  of  indigo  or  other  pigments,  easily  i 
become  attached  to  the  snr&ce  when  in  contact  with  a  suture,  and  are 
moved  up  and  down  along  it.  This  motion  of  the  foreign  particles 
takes  place  only  when  they  lie  upon  one  of  the  sutures,  and  then 
whether  the  diatom  itself  is  in  motion  or  at  rest. 

In  the  case  of  OscillatoriesB,  the  following  observations  have  been 
made  by  Siebold :  J — H  the  water  in  which  these  bodies  grow  is 
coloured  by  indigo,  the  particles  of  this  pigment  which  come  into 
contact  with  the  separate .  0«ctZ/ana-filaments  collect  into  a  rather 
narrow  spiral  running  round  the  filament  to  its  apex,  whether  the 
filament  is  in  motion  or  not.  Sometimes  these  creeping  spiral  lines 
of  pigment  begin  to  be  formed  at  both  ends  of  the  filamont,  and  meet 
in  the  middle,  where  the  particles  become  heaped  up  into  little  balls ; 
or  sometimes  they  begin  in  the  middle  and  advance  to  both  ends  of  the 
filament.  The  mode  in  which  the  partidee  of  indigo  adhere  to  the 
alga  and  to  one  another  appears  in  this  case  also  to  indicate  an 
excretion  of  mucilaginous  protoplasm  by  the  former.     Gohn  §  subse- 

♦  'Botaniaohe  Zeitum?,'  vol.  xxxvU.  (1879)  p.  49. 

t  '  Arohiv  fur  Mikr.  Anat./  (1865)  pp.  876-402. 

i  *  Zeitsoh.  fUr  wiss.  Zooloffio,'  vol.  l  (1849)  p.  284  et  seq. 

§  Qohn,  in  *  Archiv  far  MUooakopiaohe  Anatomie/  vol.  iii.  (1867)  p.  48. 
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qnenfly  noted  the  «une  pecaliarity  with  regard  to  OscillatorieaB  that 
hmd  preyiously  been  obeerved  in  the  case  of  diatoms  : — that^  their 
oaoillating  moyements  take  place  only  when  they  are  in  contact  with 
a  solid  snbstratonu 

This  explanation  has  np  to  the  present  time  been  a  hypothetical 
one;  but  the  external  secretion  of  protoplasm,  which  Schnltze,  Siebold, 
and  Oohn  had  been  unable  to  disooyer,  has  at  length  been  detected  by 
Engelmann  in  the  case  of  a  large  oscillatoria,  OscUlaria  duhtOy  Kiitz. 
The  method  by  which  he  at  length  succeeded  was  by  passing  induc- 
tion currents  through  the  water  in  which  the  alga  was  growing ;  when 
after  a  few  seconds,  an  excessiyely  thin  coating,  to  which  the  foreign 
partides  were  here  and  there  attached,  lifted  itself  &om  the  surface 
of  the  alga,  but  neyer  to  a  greater  distance  than  about  0'008  mm. 
The  same  took  place  after  the  careful  addition  of  dilute  potash,  the 
protoplasm  subsequently  entirely  disappearing,  which  it  did  also 
gradiuJly  on  addition  of  dilute  hydrochlorio  acid  and  10  per  cent, 
solution  of  sodium  chloride.  With  eosin  and  picro-carmine  the  thin 
layer  became  distinctly  coloured.  The  protoplasmic  layer  was  also 
subsequently  made  visible  by  the  sudden  addition  of  strong  nitric 
acid.  It  is  probable  that  the  immobile  threadlike  cilia,  coloured 
yeUow  by  iodine,  which  had  been  detected  in  some  OscillatorieflB,  as 
OsdUaria  vhridis  and  PAormtdtum  wUgcsre*  may  be  portions  of  the 
same  external  protoplasm. 

The  Use  and  Abuse  of  Diatoms  as  Test  Olgects. — The  following 
remarks  are  not  strictly  new,  but  at  the  same  time  we  do  not  remember 
having  previously  seen  the  matter  so  well  put.  They  occur  in  a  paper 
by  Mr.  Q,  D.  Hirst,  the  secretary  of  the  Section  of  Microscopical  Science 
of  the  Boyal  Society  of  New  South  Wales  C'  Notes  on  some  Local 
Species  of  DiatomacesB  *'),  in  the  volume  recently  issued  of  that 
Society's '  Journal  and  Proceedings ' :  t — 

In  conclusion,  I  would  say  a  word  in  reply  to  questions  I  have 
heard  put  sometimes,  when,  after  the  expenditure  of  much  time, 
trouble,  and  patience,  adjusting  of  light  and  mirror,  the  lines  on 
some  difficult  test  diatom  have  at  last  been  fjEorly  displayed :  ^  Well, 
what  good  have  you  accomplished  ?  In  what  respect  is  microscopic 
science  benefited  by  the  fact  that  such  a  diatom  has  so  many  lines  to 
the  inch  ? "  There  are,  I  know,  many  microscopists  who  affect  to 
despise  those  whom  they  call  "  Diatomaniacs,"  and  count  the  time  and 
trouble  expended  in  the  resolution  of  markings  as  simply  wasted. 
Now,  without  for  a  moment  arguing  that  the  only  or  chief  work  for 
the  Microscope  is  counting  the  strice  on  diatoms,  I  would  hold  that 
the  time  ^ent  in  successfully  resolving  a  difficult  test  is  by  no  means 
wasted.  The  tyro,  sitting  down  before  his  newly  acquired  instrument, 
places  an  object  on  the  stage,  turns  on  the  full  glare  of  light  from  his 
mirror  and  condenser,  and  &ncies  he  sees  everything  to  perfection. 
Let  him  try  the  same  method  of  proceeding  on  some  delicate  diatom- 
valve  ;  and  where  in  the  hand  of  the  skilful  manipulator  a  moment 

*  Nageli.  in  *Beitr&ge  sar  wissenachaflliohen  Botanik,'  vol.  ii.  (1860)  p.  91. 
t  'Journal  and  Proceedings  of  the  Royal  Society  of  N.  B.  Wales,'  toI.  xi 
p.  272. 
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before,  lines  or  beSfding  were  beantifnlly  displayed,  he  sees  a  blank. 
He  may  spend  long  boors  in  trying  every  trick  of  illumination,  mode- 
rating bis  Hgbt,  varying  its  obliquity  by  altering  the  angle  of  bis 
mirror,  focussing  and  re-focussing  tbe  condenser,  altering  the  adjust- 
ment of  bis  objective ;  and  at  last,  wben  bis  patience  is  well-nigb  ex- 
hausted, the  desired  result  is  obtained,  tbe  delicate  markings  start 
suddenly  into  view,  and  be  possesses  tbe  consciousness  that,  under  bis 
bands,  mirror,  condenser,  and  objective  are  now  doing  their  best.  Has 
this  time  been  wasted  ?  I  think  not.  He  will  carry  tbe  knowledge 
obtained  in  tbe  struggle,  and  apply  it  in  the  broad  field  of  real  work 
that  lies  before  him  on  every  side.  Should  be  turn  bis  attention  to 
the  development  of  minute  life,  organs  are  seen  in  living  transparent 
bodies  where  before  he  saw  nothing ;  should  he  be  a  pathologist, 
tissues  appear  full  of  structure  which  before  in  his  inexperienced 
bands  seemed  homogeneous,  minute  nerve-fibres  become  visible  where 
before  they  were  unsuspected.  I  do  not  think  I  am  exaggerating  in 
saying  what  I  have ;  I  have  felt  the  benefit  conveyed  in  an  education 
of  this  kind,  and  I  could  recommend  nothing  better  for  a  beginner 
than  a  year's  constant  study  of  all  the  species  of  Diaiomacece  at  his 
command.  When  he  is  fuUy  convinced  that  he  sees  ail  in  them  that 
his  optical  means  will  allow,  be  is  far  better  fitted  to  commence  real 
work  than  he  ever  could  have  been  without  this  preliminary  training. 
Only,  let  us  not  mistake ;  our  work,  though  commencing  on  diatoms, 
should  not  end  there ;  let  their  delicate  lines  be  the  means  of  familiar- 
izing ourselves  with  the  optical  capabilities  of  the  noble  instruments 
at  our  disposal,  and  the  questions  I  have  quoted  will  be  duly  answered 
— the  time  spent  will  not  be  in  vain. 

To  the  same  e£fect  are  some  remarks  made  by  Mr.  J.  Mayall, 
jun.,  in  an  address  on  <'  Immersion  Illuminators,"  recently  delivered 
before  tbe  Brighton  and  Sussex  Natural  History  Society : — ^'  Practice 
with  diatoms  ^ould  be  regarded  as  the  gymnastics  of  the  Microscope. 
To  ignore  this  practice  is  voluntarily  to  paralyze  our  possible  sMll, 
whi(£  cannot  be  done  with  impunity,  as  is  proved  by  tbe  immense 
mass  of  old  results  that  are  constantly  being  discarded  to  make  way 
for  interpretations  based  on  more  perfect  instrumental  and  manipula- 
tive means.  The  improvements  in  the  Microscope  are  almost  wholly 
due  to  the  criticisms  of  amateurs  skilled  in  the  exhibition  of  test 
objects." 

Measurement  of  the  Amplification  of  Optical  Instruments.— 
The  following  was  communicated  by  M.  G^vi  to  the  French  Academy, 
and,  being  printed  in  their  *  Proceedings,'*  we  have  thought  that  a 
translation  might  properly  find  a  place  here.  Those  who  may  not 
altogether  agree  with  the  views  expressed,  may  still  find  some  interest 
in  the  fact  of  the  paper  having  been  accepted  by  the  Academy : — 

By  amplification  is  meant  the  relationship  of  size  between  the 
image  and  the  object.  The  idea  of  size,  obtained  by  looking  at  an 
image,  without  actually  measuring  it,  is  not  in  any  way  precise. 

If  optical  instruments  only  gave  real  images,  their  magnifying 

♦  *Compte8  Rendus,'  vol.  Ixxxvii.  (1878)  p.  726. 
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power  wonld  be  very  easily  determined,  and  there  coold  be  no  dispute 
as  to  it.  Virtual  images  have,  neyertheless,  quite  as  measurable  a 
size  as  real  images,  and  have,  like  the  latter,  a  determinate  place  in 
space. 

We  must  not,  then,  gratuitously  suppose  that  the  eye  constantly 
refers  them  to  ike  distance  of  distinct  vision,  because,  first  of  all,  such  a 
distance  does  not  exist  for  normal  eyes,  and  that,  if  even  it  did  exist, 
it  would  not  be  of  any  use  for  the  measurement  of  the  amplification ; 
since  each  observer,  and  the  same  observer  every  time  tiiat  he  re- 
focnsses  an  image,  places  it,  or  may  place  it,  at  a  different  distance. 

It  is  sufficient,  to  prove  this,  to  make  several  people  focus  an 
image,  and  examine  its  distance  every  time,  by  means  of  a  megameter,^ 
a  little  astronomical  telescope  with  graduated  draw-tube  and  micro- 
meter eye-piece.  It  is  thus  found  that  nearly  all  the  focussings  give 
diffiBrent  distances. 

The  megameter  enables  us,  besides,  to  measure,  in  every  case,  the 
actual  size  of  the  image,  by  referring  it,  by  the  micrometer  eye-piece, 
to  a  divided  scale,  looked  at  directly  through  the  megameter,  of  which 
the  focus  has  not  been  changed.  The  image  once  measured,  it  only 
remains  to  divide  it  by  the  size  of  the  object  in  order  to  have  the 
amplification. 

The  camera  lucida  and  the  process  of  double  msion  (''  douUe  vue  ") 
also  give  the  means  of  measuring  the  amplification,  because  the  eye  is 
a  pretty  good  judge  of  the  distimce  of  images,  and  consequently  of 
their  size,  when  it  can  compare  them  to  different  objects  whose  place 
is  exactly  determined  (pencil,  paper,  divided  scale,  &c.).  In  having 
recourse  to  these  processes  of  measurement,  we  recognize  that  in- 
struments with  virtual  images  give  all  the  amplifications  possible,  from 
a  minimum  up  to  infinity,  each  corresponding  to  a  different  distance 
of  the  image. 

It  is  therefore  inexact  to  say  that  such  and  such  a  lens,  or  Micro- 
scope, magnifies  the  image  of  objects  a  certain  number  of  times,  unless 
we  add  at  what  distance  such  an  image  ought  to  be  for  the  indicated 
amplification  to  be  realized. 

The  magnifying  power  of  different  instruments  could  be  exactly 
defined,  by  measuring  for  each  of  them  the  amplification  produced  at 
a  fixed  distance — a  decimetre,  for  example — ^because  all  other  amplifi- 
cations could  be  deduced  from  that,  with  sufScient  exactitnde,  by  a 
simple  proportion. 

What  has  led  to  the  supposition  that  virtual  images  (in  the  Micro- 
scope especially)  were  constantly  referred  to  the  same  distance  (the 
distance  of  distinct  vision),  is  probably  the  fact  that,  in  spite  of  the 
enormous  variation  of  distance  and  size,  which  virtual  images,  given 
by  optical  instruments,  undergo,  they  always  subtend  in  the  eye  nearly 
the  same  angle,!  do  not  vary  sensibly  in  brilliancy,  neither  lose  nor 

♦  Sec,  on  the  measurement  of  ma^fying  powers  and  the  nse  of  the  mega- 
meter. *  Monitore  toscano/  20  August,  1861 ;  *  Memorie  della  R.  Accademia  Hello 
Scienze  di  Torino,'  vol.  xxlii.  pp.  455-465 ;  *  Nuovo  Cimento,'  vol.  xvii.  p.  177. 

t  The  method  employed  by  astronomers  to  measure  the  amplification,  gives 
accurate  results,  in  consequence  of  the  almost  absolute  invaiiability  of  the  angle 
subtended  by  the  image. 
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gain  in  any  of  their  details,  and  seem  consequently  not  to  more  in 
space.  In  Microscopes  of  high  magnifying  power,  the  tenoity  of  the 
pencils  of  rays  which  start  from  every  point  of  the  image  also  contributes 
to  make  its  position  in  space  uncertain  to  the  eye,  since  the  accommoda- 
tion is  no  longer  necessary  in  order  to  see  it  tolerably  clearly.  How- 
ever, it  none  tiie  less  exists  in  a  definite  place  in  space,  where  we  must 
go  to  measure  it  in  order  to  know  the  true  amplification ;  and  here 
again  the  megameter  can  be  employed  with  advantage. 

Discosporannum,  a  new  genus  of  PhseosporesB.— The  &ct  that 
the  majority  of  rhadosporesB  are  only  to  be  met  with  during  a  portion 
of  the  year,  led  M.  Falkenberg  (at  the  Naples  Zoological  Station)  * 
to  the  conjecture  that  they  may  at  certain  periods  withcbaw  themselves 
to  great  sea-depths.  Although  this  conjecture  was  not  confirmed,  it 
led  to  the  discovery  of  a  new  genus  at  a  depth  of  15  metres,  off  Cape 
Misenum.  This  sea-weed,  to  which  Falkenberg  gives  the  name 
Discosporangium  tubtUe,  consists  of  filaments  of  cells  growing  by  an 
apical  cell.  They  have  lateral  branches,  springing  from  the  middle 
of  the  cells  of  the  filament.  The  origin  of  the  sporangia  (zoo- 
sporangia)  is  the  same.  They  are  placed  solitary  at  the  centre  of  the 
cells,  and  form  a  unilamellar  square  plate,  the  compartments  of  which 
open,  when  ripe,  on  the  upper  side  of  the  sporangium.  The  further 
development  of  the  zoospores  was  not  observed.  The  author  suggests 
that  the  zoospores  produced  in  unilocular  and  plurilocular  sporangia 
of  the  Phsaosporefld  perform  different  functions.  Although  the  sys- 
tematic position  of  Diacosporangium  is  still  doubtful,  Falkenberg 
considers  its  nearest  ally  to  be  CharistocarpuSy  a  genus  separated 
frouk  the  EctocarpesB  by  the  mode  of  development  of  the  thallus.  In 
the  course  of  his  researches  the  author  had  the  opportunity  of  con- 
firmiug  the  observations  of  Sirodot  on  the  genetic  connection  of 
ChatUransia  and  Batr<icho8permum.  He  also  gives  a  list  of  a  con- 
siderable number  of  species  of  marine  Floride®  which  bear  on  the 
same  individual  both  tetraspores  and  capsular  fruits,  as,  for  instance, 
species  of  Ccdlithamnion  and  Polynphonia. 

Eeproduction  of  UlyacesB. — The  reproduction  of  three  species, 
Monoairoma  hullomm,  Teiraspora  Ivhrica^  and  Ulva  rigida  has  been 
studied  by  J.  Beinkct  In  the  first-named  species  he  observed  the 
formation  and  conjugation  of  the  zoospores,  tiie  development  of  the 
resulting  zygospore  into  a  resting  spore,  and  the  subsequent  con- 
version of  tibe  latter,  by  division  of  its  contents,  into  a  young 
Monostrama  thallus.  The  non-sexual  reproduction  of  the  plant  was 
also  observed. 

The  observations  on  Ulva  rigida  showed  that  in  this  species  also 
new  individuals  are  produced  from  resting  spores  without  the  inter- 
mediate formation  of  zoospores. 

In  Teiraspora  lubrica  the  maorozoospores,  after  a  short  free  ex- 
istence, settle  down  and  divide  into  four,  the  daughter-cells  being 
either  all  in  one  plane,  or  arranged  tetrahedrally.    Multiplication 

*  *  Mittheilungen  der  Zoologisohen  Station  zu  Neapel»'  voL  i.  (1878)  p.  54. 
t  •  Jtthrb.  f.  WW8.  Bot,*  voL  xi.  (1878)  p.  531. 
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of  these  cells  begins  and  continnes,  in  the  first  case,  in  one  plane,  in 
the  second  radially.  Usnally  several  macrospores  come  to  rest 
together,  and  then  the  yoong  thalli  formed  from  them  fuse  together 
into  a  single  irregular  mass.  The  formation  of  miorozoospores  was  also 
obeeryed,  and  their  conjugation ;  the  resulting  zygospore  grew  to  the 
size  of  a  maorospore,  and  then  divided  in  the  same  way  as  the  latter. 

Hoftoc-colonies  in  AnthocerotesB. — The  colonies  of  parasitic  Nostoe 
occurring  in  the  thallus  of  various  species  of  Anthocerotece  were  in- 
vestigated some  years  since  by  Janczewski,  and  have  now  been  stadied 
again  by  Leitgob.*  He  finds  that  the  motile  filaments  of  the 
parasites  penetrate  through  the  young  stomata,  the  air-cavities  in  con- 
nection with  them  being  then  filled  with  mucilage.  Sometimes,  how- 
ever, infection  seems  to  be  brought  about  by  a  few  isolated  NostooceUB, 
or  even  by  a  single  cell.  It  is  probable  that  there  is  more  than  one 
species  of  Noatoc  inhabiting  the  difierent  genera  of  Anthoceroteaa,  but 
this  is  not  certain. 

For  further  details  we  must  refer  our  readers  to  the  paper  itself. 
It  is  illustrated  by  one  plate,  showing  the  formation  of  the  stomata 
and  air-cavities,  and  the  relation  of  the  NostoC'Colonioa  to  them. 

Support  for  the  Head  in  Drawing  with  the  Camera  Luoida.— A 
writer  in  '  Science-Gossip 'f  points  out  the  assistance  which  the 
draughtsman  will  receive  by  keeping  the  head  steady  as  well  as  the 
hand,  and  explains  a  device  he  has  made  use  of  for  this  purpose.  It 
consists  simply  of  two  upright  brass  rods  with  a  flat  sliding  cross- 
bar (covered  with  some  soft  snbst  ince)  between  them,  which  can  be 
screwed  tight  at  any  height,  and  on  which  the  forehead  is  placed  in 
the  position  desired. 

Alooholic  Fermentation. — The  *  Comptes  Eendus'  have  continued 
to  contain  further  ^observations"  and  '* replies"  on  the  discussion 
raised  between  M.  Pasteur  and  M.  Berthelot  in  regard  to  the  posthu- 
mous MSS.  of  the  late  Claude  Bernard.  We  noticed  at  p.  270  of 
voL  i.  the  commencement  of  the  controversy,  and  at  p.  82  of  this 
volume  M.  Pasteur's  refutation  of  M.  Bernard's  views.  This  was 
criticised  by  M.  Berthelot, }  who  maintained  his  original  view,  that 
the  action  of  ferments  is  reducible  to  purely  chemical  conditions 
independent  of  life ;  to  whom  M.  Pasteur  again  replied,  §  charging 
M.  Berthelot  with  putting  forward  entirely  gratuitous  hypotheses 
which  have  never  been  supported  by  any  personal  observations.  He 
thus  describes  the  hypotheses : — 1st.  In  iJcoholic  fermentation  there 
is  perhaps  produced  a  soluble  alcoholic  ferment  2nd.  This  soluble 
ferment  perhaps  consumes  itself  in  proportion  to  its  production. 
3rd.  There  are  perhaps  conditions  in  which  this  hypothetical  ferment 
would  be  produced  in  greater  proportion  than  the  amount  destroyed. 
If.  Pasteur  deals  seriatim  with  M.  Berthelot's  objections,  and  says 
that  if  he  will  endeavour  to  support  his  hypotheses  by  experiments^ 

•  'SitznnOTb.  k.  Wiener  Akad.  du  Wias.,*  vol.  Ixxvii.  (1878)  p.  411. 
t  «Hardwicke*8  6cienoe-^^k)e8ip,*  No.  170  (1879)  p.  82. 
t  •  Comptes  Rendus,'  voL  Ixxxvii  (1878)  p.  949. 
f  Ibid.,  p.  1053. 
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and  should  discover  a  soluble  alcoholic  ferment,  he  (M.  Pasteur) 
would  applaud  his  discovery,  which  would  be  very  interesting,  ana 
not  in  any  way  annoying.  If  he  should  arrivo  at  conclusions  contrary 
to  the  principles  established  by  M.  Pasteur,  the  latter  assures  him 
that  *^  he  would  hasten  to  do  for  those  conclusions  what  he  has  done 
for  Bemard*8,  viz.  demonstrate  their  fallacies,"  and  he  calls  upon 
M.  Berthelot  to  controvert  his  statements,  not  by  a  priori  theories,  but 
by  serious  fieusts. 

On  this  reply  M.  Tr^ul  made  some  observations*  tending  to 
charge  M.  Pasteur  with  holding  contradictory  opinions  in  stating 
that  he  adhered  to  his  original  classification  of  microbia  into  aerobic 
or  azymic,  and  anaerobic  or  zymic,  while  at  the  same  time  founding  a 
third  class,  which,  according  to  circumstances,  have  the  property  of 
living  in  air  or  without  oxygen.  M.  Pasteur  contented  himself  with 
saying  that  M.  Tr^cul*s  memory  was  at  fault,  and  that  since  1861  he 
has  always  maintained  the  existence  of  the  three  kinds  of  organisms. 

Another  '^  Beply  to  M.  Pasteur "  from  M.  Berthelot  was  read  on 
the  6th  January,'!'  in  which,  after  some  preliminary  remarks,  he 
"  comes  to  the  question  of  the  organisms  which  borrow  from  the  sugar, 
according  to  M.  Pasteur,  combined  oxygen  in  place  of  the  free 
oxygen  with  which  the  air  provides  them  in  the  ordinary  conditions 
of  their  existence."  He  retorts  upon  M.  Pasteur  the  absence  of  any 
support  from  <*  serious  facts,"  and  asserts  that,  on  the  contrary, 
serious,  positive  fSeicts  prove  that  the  '*  nutrition  of  yeast  results  from 
a  complex  ensemble  of  chemical  transformations,  an  ensemble  which 
it  would  be  dangerous  to  the  progress  of  science  to  simplify  by  the 
apparent  clearness  of  a  pure  supposition  founded  on  a  physiological 
antithesis.  A  sufficient  number  of  valuable  discoveries  have  esta- 
blished the  reputation  of  M.  Pasteur,  so  that  he  can  give  up  without 
detriment  a  theory  so  little  justified  by  facts." 

M.  Tr6cul  subsequently  laid  before  the  Academy  J  a  detailed 
paper,  in  which  he  endeavoured  to  establish  his  assertions  by  nume- 
rous extracts  from  M.  Pasteur's  writings.    M.  Tr^cul  considers : — 

1st.  That  the  organized  ferments  are  only  particular  states  of 
more  or  less  complicated  species,  which  are  modified  according  to  the 
media  in  which  they  are. 

2nd.  That  in  place  of  establishing  three  classes  of  inferior  organ- 
isms, as  M.  Pasteur  proposes,  there  is  really  only  one,  each  species 
being  able  to  present  one  or  many  aerobian  states,  and  one  or  many 
anaerobian  states. 

The  activity  of  the  subsequent  controversy  may  be  judged  of  by 
a  reference  to  our  "  Bibliography,"  where  will  be  found  the  list  of  the 
"Replies,"  "Second  Replies,"  ^' Third  Replies,"  "Fourth  Replies," 
"  Last  Replies,"  and  further  "Observations,"  and  "Notes"  of  MM. 
Pasteur,  Berthelot,  and  Tr6cul,  with  which  the  subsequent  numbers 
of  the  '  Comptes  Riendus '  abound. 

The  discussion  between  M.  Pasteur  and  M.  Tr6cul  was  closed  by 

•  *  OomptoB  Rendus,'  vol.  Ixxxvii.  p.  1058. 
t  Ibid.,  vol.  Ixxxviii  (1879)  p.  18. 
X  Ibid.,  p.  64. 
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the  followiog  **  reply  "  of  the  former :  * — *^  Ma  classification  est  ce 
qn'elle  est.  Acceptez-la  ou  rejetez-la^  cela  yous  regarde.  Four  moi 
die  est  ezoellente  1 " 

Bacteria  in  the  PoiBon  of  Serpents.— M.  Lacerda  calls  the  atten- 
tion of  the  French  Academy  to  a  tact  he  ohserred  at  the  physiological 
laboratory  at  Bio  de  Janeiro. 

Contrary  to  the  general  belief  that  the  yenomons  matter  is 
nothing  but  a  poisonous  saliva  acting  like  soluble  ferments,  he  observed 
facts  which  prove,  in  his  opinion,  that  it  contains  figured  ferments, 
whose  analogy  wiUi  bacteria  was  remarkable.  Subjecting  a  snake  to 
cUoroform,  he  extracted  from  it  a  drop  of  its  poison  on  a  glass 
plate,  previously  washed  in  alcohol  and  slightly  warmed.  Imme- 
diately placing  it  under  the  Microscope,  a  kind  of  protoplasmic 
filamentous  matter  was  seen,  formed  of  an  aggregation  of  cells, 
arranged  in  an  arborescent  form  like  certain  Lycopodiaceas. 

Gradoally  the  filament  (enlarged  where  the  spores  are)  is  dis- 
solved and  disappears,  and  the  spores  are  set  at  liberty,  assuming  a 
linear  arrangement.  Then,  if  the  conditions  of  the  surrounding 
medium  are  &vourable  to  their  development,  they  swell  and  enlarge 
Bensibly,  pushing  out,  after  a  time,  a  kind  of  small  tube,  which  quickly 
lengthens.  This  soon  separates,  and  forms  another  spore,  which  is 
reproduced  in  the  same  way. 

When  these  spores  have  attained  a  certain  size,  a  filament  is 
observed  in  their  interior,  which  becomes  more  and  more  marked, 
and  presents  here  and  there  ovoid  and  very  refractive  corpuscles ;  in 
a  short  time  the  protoplasm  of  the  spore  is  retracted,  its  membrane 
is  dissolved,  and  the  corpuscles  are  set  at  liberty  to  continue  after- 
wards the  same  process  of  reproduction. 

The  spores  have,  however,  two  principal  modes  of  multiplication — 
by  scission  and  by  internal  nuclei  In  the  blood  of  animals  killed  by 
the  bite,  the  following  phenomena  were  observed  : — 

The  red  globules  began  by  showing  small  brilliant  points  on 
the  surface  of  the  disk,  which  sometimes  formed  projections  and 
became  more  and  more  numerous.  By  following  attentively  the 
diffiarent  phases  of  the  change,  he  succeeded  in  seeing  the  globule 
completely  destroyed,  and  replaced  by  numerous  ovoid  very  brilliant 
corpuscles,  endowed  with  spontaneous  oscillatory  movement.  Some- 
times they  were  not  disengi^ged  from  the  globular  mass,  but  remained 
enclosed  within  it,  and  the  globules  became  fused  with  each  other, 
forming  a  sort  of  amorphous  very  diffluent  paste. 

The  animals  in  which  a  hypodermic  ii^jection  was  made  of  the 
blood,  immediately  after  the  death  of  the  animal  bitten,  all  died  in  a 
few  hours,  with  almost  the  same  symptoms,  and  their  blood  always 
showed  the  same  changes  remarked  in  animals  directly  poisoned. 

M.  Lacerda  also  ascertained  that  alcohol  injected  under  the  skin, 
or  introduced  through  the  mouth,  is  the  real  antidote  against  this 
ferment. 

In  presenting  this  paper,  M.  de  Quatrefages  added  that  in  his 

*  *  Comptes  Bendus,'  vol.  Ixxxvii.  p.  255. 
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opinion  it  was  necessary  to  make  ^  serions  reserres  as  to  the  oonda- 
sions  of  the  author." 

Flagellated  Organisms  in  Bats*  Blood.— In  the  'Fourteenth 
Annual  Report  of  tiie  Sanitary  Commissioner  with  the  Gk)Yemment 
of  India '  is  a  paper  on  *'  the  Microscopic  Organisms  found  in  the 
Blood  of  Man  and  Animals,"  by  Mr.  T.  R.  Lewis,  M.B.,  in  which 
he  disputes  the  correctness  of  what  he  terms  one  of  the  fundamental 
tenets  of  M.  Pasteur's  creed,  riz.  that  neither  microscopic  organisms 
nor  their  germs  are  ever  found  in  the  blood  of  an  animal  in 
health. 

In  July,  1877,  he  detected  organisms  in  the  blood  of  a  rat  which 
he  was  examining.  Under  the  Microscope,  the  blood  appeared  to 
quiver  with  life,  and  on  diluting  it  with  a  half  per  cent,  solution  of 
salty  motile  filaments  could  be  seen  rushing  through  the  serum,  and 
tossing  the  blood-corpuscles  about  in  all  directions.  Their  move- 
ments were  of  a  more  undulatory  character  than  spirilla,  and  the  fila- 
ments were  thicker,  more  of  a  vibrionic  aspect.  They  were  pale 
translucent  beings,  without  any  trace  of  visible  structure  or  granu- 
larity. It  was  observed  that  every  now  and  then  blood-corpusoles 
some  considerable  distance  from  any  visible  motile  filament  would 
suddenly  quiver.  On  carefully  arranging  the  light,  it  was  seen  that 
this  was  due  to  a  very  long  and  exceedingly  fine  (apparently  posterior) 
fiagellum.  These  hsBmatozoa  may  sometimes  be  kept  alive  for  two  or 
three  days,  but  generally  die  and  disappear  from  view  within  twelve 
or  twenty-four  hours,  as  thongh  they  had  been  dissolved  in  the  serum 
in  which  they  were  found.  They  may  be  preserved  by  spreading  out 
a  thin  layer  of  the  blood  containing  them  over  a  thin  covering  glass, 
and  inverting  it  over  a  weak  solution  of  osmic  acid.  The  preparation 
should  be  removed  as  soon  as  it  presents  a  dry,  glazed  appearance, 
and  may  be  thus  mounted  in  the  dried  condition,  or  in  a  saturated 
solution  of  acetate  of  potash.  The  fiagellum  cannot  be  detected  in 
such  a  preparation ;  apparently  the  refractive  index  of  the  substance 
forming  the  fiagellum  and  that  of  the  serum  approximates  so  closely, 
that  it  can  only  be  detected  when  creating  a  current  by  its  movements. 

The  body-portion  may  be  measured  after  they  have  been  killed  by 
means  of  osmic  acid.  The  width  of  the  anterior  half  or  body-portion 
averages  *  8  to  1  /t,  or  precisely  that  of  ordinary  blood-bacilli,  and  its 
length  from  20  to  80  /x.  The  fiagellum,  so  much  of  it  as  is  visible, 
is  somewhat  of  the  same  length,  though  possibly  considerably  longer, 
as  the  slope  from  the  body-portion  is  very  gradual ;  and  when  the  eye 
follows  it  to  the  bounds  of  visibility,  an  impression  is  conveyed  that 
there  may  be  still  more  of  it 

On  applying  electricity  to  a  drop  of  the  blood,  it  was  found  that 
an  interrupted  current  of  such  a  strength  as  could  not  be  comfortably 
borne  by  an  individual  was  tolerated  by  these  beings  for  several  con- 
secutive hours. 

The  species  of  rats  in  which  these  organisms  were  found  were 
Mu8  decumanus  and  M.  rufescens.    They  were  never  found  in  mice.* 

♦  •  Quart  Joum.  Mic.  Sci./  K.  S.,  vol.  xix.  (1879)  p.  109. 
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SeeeptiTd  Appearaaoes  prodaoed  by  Reagents. — ^A  paper  recently 
oommmucated  by  Dr.. George  Tbin  to  the  Boyal  Society  *  nnder  this 
title,  was  intended,  in  addition  to  being  a  contribation  to  the  histology 
of  hyaline  cartilage,  to  illustrate  how  much  the  apparent  structure 
of  a  tissue  which  is  being  examined  microscopicaJly  depends  on 
methods  of  preparation. 

In  the  examination  of  a  cartilaginous  tumour  of  the  lower  jaw, 
the  author  was  able  to  isolate  the  cells  from  the  cartilaginous  sub* 
stance  of  the  tumour  after  the  action  of  osmic  acid.  All  the  cells 
obserred  were  flattened,  rounded,  or  somewhat  polygonal  bodies,  with 
round  nucleL  Their  contours  did  not  correspond  exactly  with  those 
of  the  rounded  cartilage  *'  capsules  "  in  which  they  lay. 

The  examination  of  this  tumour  showed  that  most  delusive  appear- 
ances as  regards  the  nature  of  cartilage  ceUs  may  be  sometimes  pro- 
duced by  staining  and  hardening  agents.  Garmine  and  eosin,  by 
staining  an  unformed  substance  that  exists  in  the  structure  in  defined 
tracts,  may  simulate  branched  protoplasmic  cells,  and  bichromate  and 
logwood  preparations,  either  in  sections  or  teased  out,  may  as  closely 
simulate  cells  with  fibre  processes. 

These  facts  justify,  the  author  considers,  serious  doubts  as  to  the 
correctness  of  interpretation  in  all  cases  in  which  histologists  have 
described  branched  cells  in  hyaline  cartilage,  whether  the  latter 
existed  as  a  normal  structure  or  as  a  pathological  growth.  They 
further  show  that,  taken  alone,  carmine  or  eosin-stainmg  should  not 
be  held  as  oondusiye  eyideuce  of  the  existence  or  limits  of  cellular 
protoplasm  in  any  animal  tissue. 

Preparation  of  Eed  Blood-corpuscles.— Very  excellent  perma- 
nent preparations  of  the  red  blood-corpuscles  of  Amphibia  may  be 
made  by  Banyier's  method,  as  follows : — Some  blood  is  allowed  to 
drop  from  a  wound  into  about  two  hundred  times  its  volume  of  a  satu- 
rated picric  acid  solution.  After  a  few  minutes  the  picric  acid  is 
carefully  poured  ofi^  leaving  most  of  the  corpuscles  at  tJie  bottom  of 
the  dish ;  a  solution  of  picro-carmine  is  then  poured  over  them,  and 
allowed  to  stand  a  day  or  two.  The  picro-carmine  is  then  poured  off, 
and  the  sediment  put  into  acid  glycerin  (glycerin  100  parts,  acetic 
add  1  part).  The  corpuscles  so  treated  will  last  a  long  time,  and 
may  be  mounted  in  the  acid  glycerin  at  any  time.  The  nuclei  of 
the  corpuscles  are  stained  bright  red,  and  the  body  light  yellow. 
Corpuscles  of  MenobranehuSy  which  are  about  twice  as  large  as  those 
of  the  frog>  prepared  in  this  way  nearly  a  year  ago,  appear  perfect  as 
ever. 

Apparatus  for  Determining  the  Angle  of  the  Optic  Axes  of 
Crystals  with  the  Hicroscope.— Professor  A.  de  Lasaulx,  referring 
to  a  previous  paper4  in  which  he  described  a  method  he  had  devised 
for  this  object,  says  that  it  ofben  presents  difficulties,  as  it  supposes 

♦  *Proc  Roy.  8oc-,'  vol.  xxviii.  (1878)  p.  257. 

t  Mr.  8.  H.  Gage.in  *  Amer.  Quart.  Mic.  Journ.,'  vol.  i.  (1879)  p.  160. 
X  •  Bulletin  de  la  Soci^t^  Beige  de  Microscopie,*  vol.  iv.  (1878)  p.  177,  noticed 
in  part  in  this  Joomal,  vol.  i.  p.  207  . 
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that  we  have  two  thin  plates  of  the  mineral  to  be  examined,  cut 
perpendicularly  to  one  another.  In  the  case  of  all  minerals  whose 
cleavage  in  one  direction  is  very  perfect,  it  is  dif&cult,  and  oft^i  even 
impossible,  to  cut  a  thin  plate  normal  to  the  direction  of  the  cleavage. 
It  was,  therefore,  desirable  to  be  able  to  determine  the  apparent  angle 
of  the  optic  axes  by  direct  measurement  with  the  Microscope.  In  all 
cases  where  a  mineral  only  becomes  transparent  when  the  plates  are 
very  thin,  the  determination  of  the  angle  of  the  optic  axes  can  only  be 
effected  in  general  with  the  Microscope. 

To  arrive  at  this  result,  the  distance  of  the  poles  of  the  optic  axes 
of  a  mineral,  as  seen  in  the  interference  image,  must  be  compared  with 
this  same  distance  in  a  film  of  biaxial  mica,  for  which  the  angle  of  the 
optic  axes  has  been  determined  by  an  instrument  specially  designed  to 
measure  it. 

To  make  a  sufficiently  exact  comparison  of  the  distances  of  the 
poles  in  the  film  of  mica,  and  in  the  thin  plate  of  the  mineral  to 
be  examined,  we  must  be  able  to  measure  exactly  these  two  distances 
in  the  Microscope.  As  the  e^e-piece  is  removed  in  order  to  see  the 
interference  image,  the  eye-piece  micrometer  cannot  be  used  without 
employing  lenses  by  which  the  interference  image  is  distorted. 

The  following  form  of  apparatus  has  accordiugly  been  designed  by 
Professor  de  Lasaulx.  On  the  edge  of  the  setting  of  the  upper  Nicol, 
a  brass  cover  A  (Fig.  1)  is  fixed  by  screws  d,  having  a  diaphragm  of 


the  same  size  as  the  glass  which  covers  the  Nicol.  At  one  side  thero 
is  a  horizontal  axis  which  can  be  turned  by  the  screw  a,  and  at  the 
same  time  this  axis  and  the  plate  which  it  supports  can  be  turned  round  a 
screw  h.  This  axis  holds  an  ordinary  covering  glass  c,  through  which 
may  be  seen  the  image  in  the  Microscope.  A  rod  C  carries  the  other 
part  of  the  apparatus  B,  which  consists  of  a  blackened  rectangular 
screen  with  a  very  fine  horizontal  slit  k  ( Fig.  2)  in  the  middle.  On 
one  side  the  screen  has  a  small  slide  t,  which  by  the  screw  e  passing 
through  /,  may  be  moved  in  the  grooves  h  to  the  right  or  to  the  loft, 
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snd  ihe  slit  opened  or  shnt.    One  of  the  grooves  has  a  graduated 
seale,  by  which  the  length  of  the  open  slit  is  shown. 

The  apparatus  is  fixed  on  the  Microscope  in  such  a  way  that  the  slit 
in  the  screen  is  illuminated  by  the  light  of  the  window.    If  the  glass  c 


is  then  raised  to  an  angle  of  45°  with  the  horizon,  no  difficulty  will  be 
experienced  in  seeing  a  reflected  image  of  the  slit  k  on  the  glass,  in 
the  middle  of  the  diaphragm  of  A.  Hence,  looking  through  the  glass 
into  the  Microscope,  we  see  simultaneously  the  interference  image  and 
the  reflected  image  of  the  sHt,  which  appears  as  a  brilliant  line.  It 
now  remains  to  bring  one  of  the  two  extremities  of  the  image  of  the 
sUt  over  one  of  the  visible  poles  of  the  optic  axes.  That  this  may  be 
done,  the  screen  B  is  movable  on  the  plate  m,  which  serves  as  its 
base,  and  with  which  it  is  fixed  by  the  screw  /  on  the  rod  C  ;  the  two 
screws  g  are  inserted  in  the  oblong  openings  I,  and  by  loosening  these 
screws  a  little  the  screen  can  he  moved  upon  the  baseplate  to  the 
right  or  to  the  left,  so  that  the  desired  position  may  be  obtained.  By 
opening  the  slit  we  can  make  the  other  end  of  its  image  coincide  with 
the  pdbd  of  the  other  optic  axis  in  the  interference  image.  This 
position  is  represented  in  Fig.  1. 

The  scale  shows  the  length  of  the  opening  of  the  slit,  and  the 
distance  of  the  poles  of  the  optic  axes.  Measuring  by  the  same 
method  the  distance  of  the  poles  for  mica,  of  which  the  apparent  angle 
of  the  optic  axes  is  known,  tiie  proportion  is  found  of  the  two  distances, 
which  enables  ns  to  calculate  easily  the  angle  of  the  optic  axes.  The 
scale  is  carefully  graduated  in  fifths  of  a  millimetre,  and  with  the  help 
of  a  lens  the  tmrd  of  a  degree  can  easily  be  distinguished,  and  the 
error  in  the  results  is  found  not  to  exceed  one  or  two  degrees. 

It  will  be  understood  that  this  method  is  only  applicable  to 
minerals  in  which  the  angle  of  the  optic  axe6  is  not  large,  or  the 
poles  of  the  axes  would  be  no  longer  visible.  But  it  is  easy  to  put 
the  in^paration  in  a  small  cup  of  oil,  and  then  measure  the  angle 
in  the  oil 

Artificial  Crystals  of  Oold. — A  few  years  ago  some  objects  from 
America  were  euibited  which,  und^  a  power  of  150  to  200,  looked 
like  miorosoopic  fern-leaves  gdt  (see  woodcut),  but  which  wt^re  stated 
to  be  crystals  of  gold*    The  process  by  which  they  were  produced  was 
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not  disclosed,  and  several  ineffectual  attempts  were  made  to  reproduce 

them.  The  following  is  stated  to  be  the  method  of  manufacture :  * — 
A  solution  of  chloride  of  gold  and  ammonium 
is  placed  in  a  shallow  dish  coated  with  heavy  gold 
foU,  which  is  connected  with  the  zinc  plate  of  a 
large  Darnell's  battery.  Near  the  top  of  the  solu- 
tion, and  connected  with  the  copper  plate  of  the 
battery,  a  roll,  made  up  of  thin  strips  of  pure  gold, 
is  suspended,  enclosed  in  a  muslin  bag.  The 
strength  of  the  battery  current  is  controlled  by  a 
»  coil  of  wire  arranged  as  'a  rheostat,  a  damp  ter- 
minating one  of  tiie  battery  wires  enabling  the 
operator  to  include  a  greater  or  less  number  of 
coils  in  the  circuit.  The  necessary  conditions 
beiug  fulBlled,  on  completing  the  circuit  the  gold 
is  gradually  dissolved  from  fiie  roll  and  deposited 
on  the  bottom  of  the  dish  in  bright  crystalline 

flakes,  haviug  the  appearance  of  feathers  or  fern-leaves  when  examined 

imder  the  Microscope. 

The  Vertical  Illuminator. — This  illuminator  was  originally  in- 
tended to  be  used  in  conjunction  with  medium-power  dry  objectives, 
of  moderate  angles,  such  as  were  formerly  so  much  in  vogue.  Mr. 
Morehouse,  a  well-known  microscopist  of  Wayland,  New  York,  has 
found  that  by  the  conjoint  use  of  the  illuminator  with  immersion 
objectives  of  high  balsam  apertures,  astonishing  results  may  be 
secured ;  as,  for  instance,  the  resolution  of  the  markings  of  Podura 
and  other  insect  scales,  the  striation  of  valves  of  Fiiuttdia  Saxonica^ 
SurireUa  gemma,  and  similar  *'  difficult  *'  diatoms,  under  amplifications 
of  3000  and  4000  diameters,  and,  as  a  matter  of  course,  by  reflected 
light 

Dr.  Edward  Smith  has  devised  a  modifioation,t  consisting  of  an 
adjustable  shutter,  regulating  the  admission  of  light,  thus  greatly 
improving  the  brilliancy  of  the  objects,  aooompanied  with  marked 
increase  of  resolving  power ;  and  with  the  instrument  thus  modi- 
fied he  had  no  difficulty  in  obtaining  beautiful  displays  of  the 
Nobert  19  th  band,  the  simultaneous  exhibition  of  the  long  and  trans- 
verse strifid  of  Fruatulia  Saxonica,  &c.,  under  powers  of  8000  and 
4000  diameters. 

Desiring  to  test  it  on  histological  preparations,  he  thus  examined 
a  slide  of  human  blood,  improvised  for  the  occasion,  and  was  asto- 
nished to  find  about  three-fourths  of  the  red  corpuscles  nucleated. 
The  amplification  employed  in  these  observations  was  about  3700 
diameters. 

A  point  which  should  not  be  lost  sight  of  is  that  the  vertical 
illuminator  can  only  be  successfully  used  in  conjunction  with  an 
objective  of  high  balsam  angle. 


*  Mr.  A.  H.  Chefiter,  in  *  Amer.  Jonm.  of  Sci.  and  AHa,'  3rd  ser^  vol.  zvi. 

78)  p.  29. 

t  •  Amerioan  Naturalist,'  vol.  xiii  (1879)  p.  137. 
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Eeproduetion  of  Hoctilaea.  —  At  p.  831  of  vol.  i.  we  quoted 
from  ^Oomptes  Bendns'  a  paper  by  Professor  CSh.  Robin  on  this 
Bnbject.  The  farther  detailed  memoir  there  mentioned  is  published 
in  the  author's  '  Journal  de  TAnatomie  et  de  la  Physiologie/  *  where, 
besides  the  greater  completeness  of  the  text  (67  pp.),  it  has  the  advan- 
tage of  being  accompanied  by  seyen  plates. 

•  *  Ann.  and  Mag.  Nat  Hisi/  eer.  5,  vol.  xiv.  p.  563 
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Vol.  IV.,  No.  1  (January):— 

Structure  of  Coloured  Blood-corpuscles.  (Paper  read  before  the  *New  York 
Academy  of  Sciences,'  by  Prof.  Elsberg,  M.D.)    (1  plate.) 

Artiticial  Crystals  of  Gold  and  Silver.     Albert  M.  Chester.    (5  woodcuts.) 

Trichina  in  Pork.  (Beport  of  Mr.  Atwood  and  Dr.  Belfleld  to  OfiOoe  Health 
Depart,  Chicago.) 

The  Microscope  in  Metlical  Jurisprudence.  (Paper  read  by  President  H.  C. 
Hyde  before  the  *  San  Francisco  Microscopical  Soiiefy.') 

Notes  on  Diatomaces  from  Santa  Monica,  California.  (Paper  by  Mr.  Chas. 
Stodder,  read  before  the  same  Society.) 

MicraBoopic  Soirto. — ^An  improved  Method  of  exhibiting  Objects.  Geo.  E. 
PelL 

A  new  Form  of  Collecting  Cane.    (1  woodcut.) 

Microscopic  Pond  Life.  (Paper  read  before  the  North  Staffordshire  (En^.) 
Naturalists'  Field  Qub,  by  Mr.  T.  S.  Wilkins.) 

Tfonsactions  of  Societies,— San  Francisco  Microscopical  Society,  Nov.  7  and  21. 
— ^Microecopical  Section,  Troy  Scientific  Association  (no  date). — Bufi!klo  Mioro- 
ioopical  Club  (Nov.  10  and  11). 

£xchanges, 

A  new  Botifer.    D.  8.  Kellicott.    (1  woodcut) 

Vohox  gkbator,    (From  •  Toung  Scientist)    (1  woodcut) 

Sizes  of  Gun  Punches. 

ToUes*  ^  Objective. 

Trichina. 

Transactions  of  Societies.—  Sun  Francisco  Microscopical  Society,  Dec.  5  and  19. 

Bufialo  Microecopical  Club,  Jan.  14. 

Exchanges, 

Amsrioan  Journal  of  Soibnos  aivd  Arts,  Third  Series,  Vol. 
XVn.,  No.  97  (January)  :— 

Scientifc  Intelligence, — Botany  and  Zoology  : — *  Die  Algen  Flora  des  Weissen 
Meeres.'  By  Dr.  C.  Gobi.—*  North  American  Fungi ;  Fungi  Americani,  Ctntu- 
ries  L  and  IL'  By  H.  W.  Bavenel  and  M.  C.  Cooke. — *  Nortli  American  Fungt' 
By  J.  B.  Ellis.—*  The  Early  Types  of  Insects.'    By  S.  H.  Scudiler. 
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No.  98  (February):— 

Scientific  inteliu/ence. — ^Botany  :--Botanioa1  Necrology  of  1878— E.  M.  Fries 
(Upaal);  L.  Pfeiffer  (Caaeel) ;  A.  Murray  (Edinburgh);  A.  Bloxam  (England) ; 
P.  V.  Raspail  (Paris)  :  8.  Kurz (Calcutta) ;  M.  Durieu  (Bordeaux);  C.  Pickering 
(Boston,  U.S.);  M.  Seubert  (Garlsruhe);  T.  Thomson  (England);  G.  Zanardini 
(Venice);  B.  de  Yisiani  (Padua);  B.  0.  Du  Mortier. 

American  Natubaust,  VoL  XIII.,  No.  1  (January) : — 

On  certain  Gontrivances  for  Oroe»-Fertilization  in  Flowers.  By  Prot  J.  E. 
Todd.    (8  woodcuts.) 

The  Gtommule  v.  the  Plastidule  as  the  ultimate  Physical  Unit  of  Living 
Blatter.    J.  A.  Ryder. 

Absorption  of  Water  by  the  Leaves  of  Plants.  A.  W.  Bennett,  M.A.,  B.S., 
F.L.8. 

Becmt  Literature. — Sars*  Molluscan  Fauna  of  Arctic  Norway  (W.  H.  Dall). 
— ^Packard's  Guide  to  the  Study  of  Insects. — Thomas's  Noxious  Lisects  of 
Illinois. 

General  Notes.— Zoology  :^Am]phioJXiB  and  Lin  gala  at  the  Mouth  of  Ghesa-' 
peake  Bay.— Singular  Habit  of  a  Meloid  Beetle  (S.  W.  WUliston).— New  Gar- 
oinological  Papers.— GoUett's  Libt  of  Norwegian  Zoologi<^  Literature  for  1877. 

J/icroscop.v.— Removal  of  Air  from  Microscopic  Specimens  (P.  G.  Glark). — 
Limits  of  Accuracy  in  Measurements  with  the  Microscope  (W.  A.  Rogers,  horn 
a  paper  read  at  the  Nat.  Micr.  Gongress). — The  Society  Screw. — Exchanges. 

No.  2  (February)  :— 

Instinct  and  Reason.    F.  G.  Glark,  M.D. 

Beoent  Literature. — Brehm's  Animal  Life.    (11  plates.) 

Moseley's  Structure  of  tiie  Stylasteridso. 

General  Notes.— Zoology :— A  Gall -inhabiting  Ant  (W.  H.  Patton).— A 
Hummers  MJBal  (W.H.  Ballon). — Recent  Papers  on  Grustaoea  (J.  S.  Kingsley). 
— The  Nebaliad  Grustacea  as  Types  of  a  new  Order  (A.  S.  Packard,  jun.). 

Microscopy. — Nucleated  Red  (Corpuscles  of  Human  Blood  (J.  Edwards  Smith). 
»The  Wenlmm  Gompressorium. — Exchanges. 

No.  8  (March)  ;— 

Remarks  on  Fossil  Shells  from  the  Golorado  Desert  R.  K  G.  Steams.  (12 
woodcuts.) 

Experiments  with  Pyrethrum  roseum  in  killing  Insects.  W.  L.  Garpenter» 
U.S.A. 

Hecent  Literature.  —  Gegenbaur's  Elements  of  Gomparative  Anatomy. — 
Schmarda's  Zoology. 

Botany. — Aspidiwn  hoottii. 

Geology  and  PalcBontdogy. — The  Nature  of  Eozoon. 

Microscopy. — New  Microscopical  Societiea — American  Quarterly  Microscopical 
Journal.— Sale  of  a  Microscopical  Library. — Spring  Glips. 

Amebioan  Quabteblt  Miobosoopioal  Joubnal,  Vol.  I.,  No.  2 
(January) : — 

New  Rhizopods.    Prof.  W.  S.  Barnard,  B  S..  Ph.D.    (1  plate.) 

A  Study  of  one  of  tl.e  Distomes.    G.  H.  Stowell,  M.D.    (1  plate.) 

On  the  probable  Error  of  Micrometric  Measurements.  Edward  W.  Morley, 
M.D.,  Ph.U. 

Standard  Measures  of  Length.    Prof.  W,  A.  Rogers. 

On  the  FiBSure-Inclusions  in  the  Fibrolitic  Gneiss  of  New  Rochelle.  Alexis 
A.  Julieu.    (1  plate  and  1  woodcut.) 

The  Glassiflcation  of  the  Alg».    Rev.  A.  B.  Hervey,  .\.M.     (1  plate.) 

The  Ampulla  of  Yuter,  and  the  Pancreatic  Ducts  in  the  Domestic  Gat.  Simon 
H.  Gtege,B.S.    (1  plate.) 

Practical  Hints  m  Preparing  and  Mounting  Animal  Tissues.  Garl  Seller, 
M.D.    (2  woodcuts.) 

Observations  on  several  Forms  of  Saprole^nioie  (concluded).  Frank  B.  Hine,  B.S. 

Glassification  of  the  simplest  Forms  of  Life.    B.  Eyferth. 

I-Jditorial. 

Microscopic  Viaiou. — Yellow  Fcvor. — A  Letter  from  Professor  Abbe. — Note;}. — 
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Laboratory  Notes  and  Queries  (by  8.  H.  Gsge^.— Digest  of  current  Litersturo. 
— Mkroseopical  Societies. — Book  Notices. — Publications  received. 

Trxmsactions  of  the  Neva  York  Microacopical  Society  (January,  1879). 

Mechanism  by  which  Echinorhynchus  anchors  his  Snout.    J.  D.  Hyalt. 

Euglena  and  Trachelomonas.    B.  Hitchcock. 

Proceedings  of  Meetings  of  4th  Oct  and  1st  and  13th  Nov.,  1878. 


France. 
Annalss  DBS  SoiSKOBS  Natitbellbs  (Botaniqitb),  Sixth  Series, 
VoL  ^VIL,  Noa  1  and  2  (issned  February,  1879):— 
Besearches  on  the  Depazee.    L.  Grid.    (8  plates.) 

Studies  on  the  Seminal  Integuments  of  tne  Gymnospermons  Phanerogams. 
G.  K  Bertrand.    (6  plates  to  follow.) 

Ofaseorations  on  the  Modifications  of  Plants  according  to  the  physical  con- 
ditions of  the  medium.    G.  Bonnier  and  Gh.  Flaliault 

Bb^bibsonia, — ^illustrated  Monthly  RoTiew  of  Algology  and  Botani- 
cal Micrography.  Edited  by  M.  G.  Haberson.  Vol.  1.,  No.  7  (January)  : 

Spirogjfra  Luteliana,  n.  sp.,  P.  Petit    P.  Petit     (1  plate.) 

Some  Bemarks  on  the  PiatomaceaB  of  P.  T.  CHeye  and  Moller.  Upsal,  1878. 
Nos.  1-48.    A.  Grunow.    (From  *  Amer.  Joum.  of  Microscopy.') 

Diseases  of  Plants  caused  by  Peronospora,  &c.  Disease  of  Lettuces  called  **  Le 
Meuni^."    (Both  by  Max  Comu  and  from  '  Gomptes  Bendus.*) 

Organization  of  ffygrocrods  arsenicusj  Br^.  (By  Prof.  L.  Mardiand,  from 
*  Gumptes  Bendus.*) 

Bibtiogrttphy.-^The  Tballus  of  the  Diatomacen.  Dr.  M.  LanzL — (Edogoniss 
Any^^'W^fft  of  Y.  B.  Wittiock.    News. 

JOUBNAL  DB  l'AnATOMIB  ET  DB  LA  PhTSIOLOOIB   DB   l'HoMMB  BT 

DBB  ANDfAUX,  VoL  XV.,  No.  1  (January  and  February)  : — 
Embryogeny  of  Atteriacu$  verrucuhius.    Dr.  J.  Barrels.    (2  plates.) 
Evolution  and  Structure  of  the  Nuclei  of  the  Elements  of  the  Blood  in  the 

Triton.    G.  Pouchet    (1  plate.) 

^udy  on  the  Lymphatics  of  the  Skin.   Drs.  G.  and  F.  E.  Hoggan.    (2  plates  ) 
AnalysU  of  *  The  Absorption  of  Golouring  Matters  by  the  Hoots  of  Plants.' 

MM.  Max  Gomu  and  E.  Mer. 

Na  2  (March  to  April)  :— 

The  Parasitic  Acarians  of  the  Gellular  Tissue  and  Air  Besenroirs  of  Birds. 

P.  Mi^in.    (2  plates  and  3  woodcuts.) 

Gontribution  to  the  Study  of  the  lUtinal  Purple,  M.  H.  Beauregard.   (1  plate.) 
On  the  Employment  of  Wet  Gollodion  for  Microscopic  Sections.    Mathias 

Dural 

JouBNAL  DB  MiOBOGRAPHiB,  Yol.  IL,  No.  9  (September) :  * — 

Betue, — The  National  Gongress  of  American  Microscopists  at  Indianapolis. — 
Standard  fur  Micrometric  Measurements.  —  Various  American  (and  Anglo- 
American)  Books  on  the  Microscope,  and  American  Microscopical  and  other 
Jourrads. 

Migration  of  Blood-corpuscles  in  passive  Hypenemia.  Dr.  W.  T.  Belfield. 
(Bead  at  the  Indianapolis  Gongress.) 

A  New  Field  for  the  Microsoopist  (concluded),    W.  Sayillc  Kent 

Studies  on  the  Sehizomycetes.    Oscar  Brefeld. 

National  Micrographical  Gougroes  at  Indianapolis.    Dr.  J.  Pelletan. 
No.  10  (October):*— 

Sevue, — ^M.  G.  Huberson's  *  Br^issonia '  and  '  Practical  Formulary  of  Photo- 
graphy with  Silyer  Salts. '—The  *  Zeitschrift  ftir  Mikroskopie/  and  other  German 
and  Ajnerican  Journals. 

*  For  some  reason  which  is  unexplained,  neither  of  these  nnmbera  were  sent  to 
the  subscribers  in  this  country,  and  it  was  not  until  No.  1 1  appeared  that  the 
onuision  was  disooyered. 


Digitized  by 


Google 


20i  BIBLIOGBAPHY. 

The  Lymphatic  Hearts  (continuaHon),    Prof.  Banvier.     (I  plata) 

Prelimiuary  Note  on  the  Deyelopment  of  the  Blood  and  the  YeeselB  (ooncAi- 
siany.    Drs.  Y.  Brigidi  and  A.  Ta&ni. 

Volvox globator,  A.  W.  Bennett  (From  'Am.  Joor.  of  Mic.'  and  *Pop.  8c. 
Rev.') 

New  Oil-Immersion  Objective  of  0.  Zeiss,  of  Jena.  W.  H.  Dallinger.  (Taken 
from  *  Nature,'  voL  xviii.) 

Microscopical  Technic. — Preparation  of  whole  Insects  without  pressure  for  the 
Binocular.    8.  Green.    (From  '  Jour.  Quekett  Mic.  Club.') 

Vol.  in.,  No.  1  (January)  :— 

Sevue.^The  *Bevue  des  Sciences  Naturelles'  of  Montoellier.— The  *  Becueil 
de  M^^cine  Y^t^naire.'— The  *  Bulletin  de  la  8oci^t^  Beige  de  Microeoopie,* 
and  American  Journals. 

The  Muscles  of  the  (Esophagus.    Prof.  Ranvier. 

Researches  on  Spermatogenesis  studied  in  some  pulmonate  Ghisteropoda.  Dr. 
M.  Duval.    (1  plate.) 

Angular  Aperture  of  Ificrosoope  Objectives  ((xmHnuation),  Dr.  G.  £.  Black- 
ham.    (1  plate.) 

Diatoms  of  the  Archipelago  of  the  West  Indies  (continuaticn).  Prof.  P.  T. 
Cleve.    (12  woodcuts.) 

Histoloflical  Microscope  of  Mr.  0.  OoUins.    (1  woodcut.) 

On  the  Formation  of  the  Spores  of  ^e  Mesocarpe».  E.  Perceval  Wright. 
(From  •  Nature,*  voL  xviii) 

Bibliography, — Researches  of  M.  Yan  Tieghem  on  the  MuoorinL  By  A. 
Faure. 

No.  2  (February)  :— 

i2Mu0. —Diatoms.~Max  Comu  on  Peronospora.—' Revue  Mycologique.' — The 
Pasteur-Berthclot  Discussion,  &c — ^This  Journal,  and  other  English,  AmerioaD, 
&c.,  Joumuls. 

Fecnndation  in  the  Yertebrates.    Prof.  Balbiani. 

Angular  Aperture  of  Microscope  Objectives  {oontinued).  Dr.  G.  E.  Blackham. 
(1  j^te.) 

Researches  on  Spermatogenesis  studied  in  some  pulmonate  Gasteropoda  (ccn^ 
elusion).    Dr.  Mathias  DuvaL    (I  plate.) 

Method  of  Studying  the  Embryo  of  Fishes  M.  F.  Henneguy.  (From  *  BulL 
Soc.  PhilV  Paris.) 

Diatomacen  of  the  West  Indian  Archipelago  (continued).  Dr.  P.  T.  Cleve. 
(14  woodcuts.) 

Note  on  some  Diatoms.  F.  Kitton.  (From  *Ball.  de  la  Soc  Beige  de 
Micr.') 

Description  of  new  Species  of  Diatomaceta.  Prof.  H.  L.  Smith.  (From 
*Am.  Quart  Mlcr.  Joum.') 

Reproduction  of  the  Diatomaoes.    (From  this  Journal.) 

Students'  Microscope  of  W.  Watson  and  Son,  of  London.    (1  woodcut) 

Roval  Microscopical  Society  of  London. 

Gabinet  of  Microscopy  of  Arthur  O.  Oole  and  Son,  of  London. 

A  Letter  from  Dr.  E.  Abbe.    (From  *  Am.  Quart.  Micr.  Joum.') 

Revub  Mtcologique.  (Edited  by  M.  C.  Roumegu^e.)  Vol.  I., 
No.  1  (January) : — 

Recent  Experiences  of  Dr.  Minks. — ^Lichens  are  not  '*  Fungi  parasitic  oa 
Algae."    The  Editor. 

The  Artificial  Cultivation  of  Fungi  in  Japan.    Count  de  Gastillon. 

Extraordinary  Case  of  Development  of  Boviata  gigantea,  N^  in  the  environs 
of  Toulouse.    The  Editor. 

FuDgorum  Novorum  Exoticorum  Decas.    F.  de  ThUmen. 

The  Myxogastres.     Dr.  L.  Qudet 

The  Common  Names  of  the  Fungi  in  the  environs  of  Saintes  (Charente-Infc- 
rieure).    P.  Brunaud. 

Origin  of  the  Genud  Microsphceria^  Lcvcillcf.    The  EHtor. 

The  Preservation  of  Fungi  from  a  scioniific  point  of  view.    The  Editor. 
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Microecopic  Studies  and  P^eparatioiiB  of  Fongi. — Microsoopio  Slides  of  the 
Rev.  J.  K  Vize.— Photoprapbic  Microeoope  of  Dr.  Ch.  FajeL    The  Editor. 
Teiepkora  paimata^  Fries.     Forma  poradoxa^  Kob.    The  Editor. 
BSbliogra]^. 
News, 

BULLETIK  DB   LA    SOOO^T^   BOTAKIQUK    DB    FbANOB,    Yol.   XXY.,* 

Parts  A.-D.:— 

BQdiograpkical  Swmmary. 

Part  I.  Oatalogne  of  the  Marine  Diatomacew  of  the  Baj  of  St.  Brieuc  and 
of  the  Coast  of  the  C6tes-da-Nord  Department.    M.  Lendnger-FortmoreL 

The  Seat  of  the  Golourin^  Matters  in  the  Seed  (continuation),    M.  J.  Poiason. 

Note  on  tiiree  new  Species  of  Mosses  of  New  Caledonia  belonging  to  the 
Oenns  Herobryella,  C.  Miill.    M.  Em.  Bescherelle. 

CoMPTEB  Ebndus,  Vol.  LXXXYHI.,  No.  1  (6th  January):— 

Reply  to  M.  Pastenr.    M.  Berthelot. 

On  a  Giganic  laopod  of  the  Deep  Sea.    M.  Alph.  Milne-Edwards. 

On  the  Diaease  of  the  Chestnnt-trees.    M.  J.  de  Seynes. 

No.  2  (13th  January)  :— 

Do  there  exist  among  the  lower  Organisms  species  exclusively  aerobian  and 
others  anaerobian,  &c.    M.  Tr^nL 

Obeenrations  on  the  Communication  of  M.  Tr^cnl,  by  M.  Pasteur. 

Second  Reply  to  M.  Berthelot.    M.  Pasteur. 

The  Polymorphism  of  Agaricus  melieus,  Vahl,     M.  J.  E.  Plancbon. 

New  Observations  on  the  Development  and  Mettonorphoses  of  Twnias. 
M.  P.  M^in. 

No.  3  (20th  January):— 

Observations  on  the  Second  Reply  of  M.  Pasteur.    M.  Berthelot 

Reply  to  the  Notes  of  M.  Tr^cul  of  the  80th  December  and  18th  January. 
M.  Pasteor. 

Reply  of  M.Ti^cnl. 

Observations  of  M.  Pastern*. 

On  the  Special  Apparatus  of  Nutrition  of  Phanerogamous  Parasitic  Species. 
M.  Chatin. 

Researches  on  the  Development  of  Ova  and  of  the  Ovary  in  Mammals,  after 
birth.    M.  Ch.  Rouget 

No.  4  (27th  January)  :— 

Third  Reply  to  M.  Berthelot.    M.  Pasteur. 

On  the  Composition  of  the  Banana,  and  on  attempts  at  utilizing  this  Fruit. 
MM.  y.  Marcano  and  A.  Muntz. 

On  the  Termination  of  the  Yisoeral  Arterioles  of  Arion  rufus,  M.  S.  Jourdain. 

Researches  on  the  Physiological  Action  of  Qrenat  or  residue  of  the  manufiAo- 
tme  of  Fnchsine.    M.  Jousset  de  Bellesme. 

On  the  Quanti^  of  Light  lost  in  actuating  the  Visual  Apparatus,  and  its 
variations  under  different  conditions.    M.  Cliarpentier. 

On  the  Phoiphoreaoenee  of  the  Flesh  of  the  liobster.    MM.  C.  Bancel  and  C. 

HotBOfll* 

No.  6  (8id  February):— 

Remarks  on  the  Third  Beplv  of  M.  Pasteur.    M.  Berthelot 

On  the  Fermentation  of  Cellulose.    M.  Ph.  Van  Tieghem. 

The  Influence  of  Dnxation  and  Intensity  on  Luminous  Perceptum.  MM.  Ch. 
Bichet  and  Ant.  Breguet 

The  Intimate  Struetnie  of  the  Central  Nervous  System  of  Deeapod  Crustacea. 
M.B.Tang. 

No.  6  (lOih  PelHuaiy)  :— 

Last  Reply  to  M.  Ptotenr.    M.Tr^eul. 

Verbal  Obaervations  of  M.  Pasteur. 


*  The  publieations  of  the  Society  have  been  interrupted  by  a  printer's  strike, 
but  will  80QD  be  up  to  date. 
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Reply  of  M.  Tr^ul  to  the  Observations  of  M.  Pasteur. 

Beply  of  M.  Pasteur. 

Fourth  Reply  to  M.  Berthelot    M.  Pasteur. 

On  the  Existence  of  a  Prehensile  or  Complementaiy  Adherent  Apparatus  in 
Parasitic  Plants.    M.  A.  Chutia. 

Researches  on  the  Formation  of  Latex  during  Germinative  Evolution  in  (he 
Embryo  of  Tragopogon  porrifoiius,    M,  E.  Faivre. 

Research*  s  on  Beer  Yeast.    MM.  P.  Schiitzenberger  and  A.  Destrem. 

On  the  Banana.    M.  B.  Corenwinder. 

On  different  Epizootics  of  Diphtheria  of  Birds  observed  at  Marseilles,  and  on 
the  possible  Relations  of  this  Di&ease  with  the  Diphtheria  of  Man.    M.  Nicati. 

On  the  Sensibility  of  the  Eye  to  the  action  of  Coloured  Light  more  or  less 
combined  with  White  Lkjht,  and  on  the  Photometry  of  Colours.  M.  A.  Charpentier. 

Researches  on  the  Liver  of  the  Cephalopodous  Mollusca.    M.  Jousset  de 
Bellesme. 

Observations  on  a  Rain  of  Sap.    M.  Ch.  Musset. 
No.  7  (17th  February)  :— 

On  the  Respiratory  Innervation  in  the  Octopus.    M.  L.  Fredericq. 

On  the  Functions  of  the  Ganglionic  Chain  in  the  Decapod  Crustaceans. 
M.  E.  Yung. 

No.  8  (24th  February):— 

On  the  Composition  of  Beer  Yeast.    MM.  P.  Schiitzenberger  and  A.  Destrem. 

On  Uie  presence  of  a  Segmentary  Organ  in  Endoproot  Bryozoa.    M.  L. 
Joliet. 

On  the  Segmentary  Organs  and  the  Genital  Glands  of  Sedentary  PolyohsBtous 
Annelides.    M.  L.  C.  E.  Cosmovioi. 

No.  9(8rdMarch):— 

Reply  to  M.  Van  Tieghem  as  to  the  Origin  of  Amylobacter.    M.  A.  Tr^ouL 

Researches  on  the  Foatal  Envelopes  of  the  Aimadillo  with  nine  Banda 
M.  Alph.  Milne-Edwards. 

Researches  on  Digestion  in  Cephalopod  Molluscs.    M.  Jousset  de  Bellesme. 

Researches  on  Feronottpora  ganglU/ormis  of  Lettuces.    MM.  Beigeret  and  H. 
Moreau. 

On  the  Influence  of  Oxygen  on  Alcoholic  Fermentation  by  Beer  Yeast. 
M.  A.  B^champ. 

On  a  Method  of  Preserving  Infusoria.    M.  A.  Certes. 


Belgium. 
Bulletins  db  L'AoADiMU  Botalb  des  Soiekoes,  des  Lettrss  st 
DES  Beaux- Abtb  pb  Bblgiqub,  Second  Series,  Vol.  XLY.  (January 
to  June,  1878):— 

Researches  on  the  Aoinetie  of  the  Coast  of  Ostend.  Parts  2-4.  M.  Julien 
Fraipont    (4  plates.) 

^cond  additions  to  the  Synopsis  of  the  Oordulinte,  and  List  of  those  described 
in  the  Synopsis  and  its  two  additions.     M.  Edm.  de  Selys  Longchamps. 

On  a  new  Species  of  Crustacea  of  the  Coalfield  of  Belgium.  Dr.  L.  6.  de 
Koninck ;  being  a  translation  of  a  paper,  **  Discovery  of  a  Species  of  Braohyuran 
Decapod  in  the  Coalfield  of  the  environs  of  Mens,''  sent  by  Dr.  H.  Woodward, 
F.R.d.,  F.G.S.,  F.Z.S.    (1  plate  and  1  woodcut) 

Researches  on  the  Development  of  the  Inferior  Jaw-bone  of  Man.  M.  H. 
Masquelin.    (2  plates.) 

Contribution  to  the  Physiology  of  the  Vagus  Kerve  of  the  Frog.  IfM.  F. 
Putzeys  and  A.  Swaen. 

Researches  on  the  Venomous  Apparatus  of  the  Chilopodan  Myriapoda; 
Description  of  true  Poison  Glands.    M.  Jules  MacLeod.    (1  plate.) 

Vol.  XL VI.  (July  to  December)  :— 

Discovery  of  Brachiopoda  of  the  Genus  Lingula,    M.  C.  Malaise. 

Preliminary  Communication  on  the  Movements  and  the  Innervation  of  the 
Central  Organ  of  Circulation  in  the  Articulatt'd  Animals.    M.  Felix  Plateau., 
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On  the  Digeetion  of  Albuminoids  hj  some  Inyertebrata.    Dr.  L^n  Fredericq. 

On  a  Law  of  the  persistanoe  of  Impressions  in  the  Eye.    M.  J.  Plateau. 
?  Fourth  additions  to  the  Synopsis  of  the  Gomphinao.    M.  de  Selys  Long- 
champs. 

Besearches  on  the  Structure  of  the  Digestive  Apparatus  of  the  Mygake  and 
the  N^pMke.    M.  Val^  Lienard.    (l  plate.) 

On  the  Organization  and  Phjrsiolc^  of  the  Poulp.    Dr.  L^n  Frederic<j. 

Beports  of  MM.  Orepin,  Gilkinet,  and  Morren  on  the  two  Memoirs — ^**  Bryo- 
logia  Belgica**  and  *'  Belgian  Mycological  Flora  " — sent  in  response  to  the  fourth 
question  proposed  for  the  Competition  of  1878. 

M^OIBSS    DB    l'AoAD^MH  BoTALE   DBS    SOIENCBS,    DBS    LbTTBBI 

BT  DBS  Bbaux-Abts  DB  Bbloique,  Vol.  XLII : — 

Analytical  Bibliography  of  the  principal  subjective  Phenomena  of  Vision 
from  ancient  times  to  tne  end  of  the  eighteenth  century,  followed  by  a  simple 
Bibliography  for  the  expired  part  of  the  present  century.    M.  J.  Plateau. 

Besearches  on  the  Phenomena  of  Digestion  and  on  the  Structure  of  the 
DigestiTO  Apparatus  in  the  Myriapods  of  Belgium.  Prof.  Felix  Plateau.  (8 
plates.) 

Bulletin  db  la  Sooi^e  Bblgb  db  Miobosoopib,  Vol.  Y.,  No.  8 : — 

Proceedings  of  the  Extraordinary  General  Meeting  and  of  the  Monthly  Meeting 
of  26th  Dt^sember,  1878,  containing  :— 

B^Kirt  by  M.  Ledeganck  on  fiurty-eight  mycological  preparations  presented  by 
Dr.  Zunmennann. 

A  word  on  the  Gregarinn,  by  M.  Alex.  Foettinger. 

Notes  of  Micrography,  by  Dr.  H.  Van  Heurck,  Ko.  Ill  The  Oamera  Luoida 
of  Dr.  J.  G.  HofrnsAn.    (4  woodcuts.) 

AjMlyUcal  and  Critical  Revievo  of  O.  Nordstedfs  '  De  algis  aqus  dulois  et  de 
efaacaceis  ex  insulis  Sandvicensibufi  a  Sw.  Berggren  1875  reportati&' — *  Clove's 
Diatoms  from  the  West  Indian  Arohipela$;o.' — 'Journal  of  the  Boyal  Mioro- 
acopical  Society,*  Ko.  6. — Dr.  Hermann  Fol's  *  Commencement  of  Henogeny  in 
varioos  Animals.' 

No.4:— 

ProceedingM  of  the  Extraonlinsry  General  Meeting  of  23rd  January,  and  of  the 
Monthly  Meeting  of  SOth  January,  1879  :— 

The  Terrestrial  Diatomaces.    Julien  Deby, 

Hie  BiVet  Bficrotome.    M.  Comet. 

Analytical  and  Critical  Review  of  *  Bevue  des  Sciences  Katuielles  de  Mont- 
pellier'  (and  seven  abstracts  of  recent  scientific  papers  contained  in  it). — '  Der 
Organismos  der  Inftiaionsthiere,'  Part  IIL,  of  Dr.  F.  Bitter  von  Stein. — ^  Diatoms,' 
Part  nL,  edited  by  P.  F.  Cleve  and  J.  D.  Moller.' — '  Diatomacearem  Species 
Tvpics,'  Cent.  lY.,  by  H.  L.  Smith.—'  Atlas  der  Diatomaceen,'  by  Ad.  Smidt.^ 
*  Journal  de  Miorographie,'  January,  1879. 


Holland. 

AbOHIYBS  Ni^BBLANDAISBS  DBS  SoiBlfOBS  EZAOTBS  BT  NaTUBBLLBS 

(pablished  by  the  Dutch  Societj  of  Sciences  at  Haarlem),  Vol.  XIII., 
Parts  1-6:— 

On  the  Determination  of  the  Focal  Distances  of  Lenses  with  short  Foci. 
J.  A.  C.  Oudemans.    (5  figs,  of  a  plate.) 

On  the  Albumen  of  Serum  and  the  Egg;  and  on  its  Combinations.  A. 
Heynsins. 

Comparative  Studies  on  the  Electric  Action  of  the  Muscles  and  the  Nerves. 
Th.  W.  JBn^lmann. 

On  the  Permeability  d  the  precipitated  Membranes.    Hugo  de  Yries. 

On  the  Tnflnencfl  of  the  Blood  and  Nerves  on  the  Electro-motor  Power  of  arti- 
ficial transversal  Sections  of  Muscles.    By  the  same  author. 

New  Besearches  on  the  Microscopic  Phenomena  of  Muscular  Contraction.  By 
the  tame  author.    (1  plate.) 
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Germany. 
Abohiy   fub   Natuboesohiohtb    (Forty-fourth    year),    VoL    L, 
Part  1  :— 

Deyelopment  of  some  Yenezaelan  Butterflies  after  the  Observations  of  Gollmer. 
Dr.  H.  Dewitz.    (1  plate.) 

Hinor  Fragments  on  the  Comparative  Anatomy  of  the  Arthropoda.  6.  Haller. 
(1  plate.) 

Oontribntions  to  the  Natural  History  of  the  Invertebrate  Animals  of  Kergne- 
lensland.    Prof.  Th.  Studer.    (3  plates.) 

Part  2:— 

New  List  of  the  Animals  on  which  parasitic  Insects  live.  Gnrlt,  with  addittona 
by  Schilling. 

Helminthological  Contributions.    Prof.  Jos.  Uiiany.    (1  plate.) 

New  Observations  on  Helminthia.    Dr.  v.  Linstow.    (8  plates.) 

Short  Notices  on  some  new  Crustacea,  as  well  as  new  Localities  of  some 
already  described.    Prot  Dr.  Bobby  Korsmann. 
Part  Si- 
Attempt  at  a  Natural  Arrangement  of  the  Spiders,  with  Remarks  on  indiyi- 
dual  Genera.    Dr.  Ph.  Bertkan.    (1  plate.) 

Reflections  on  the  Theory  by  which  the  Season-dimorphism  in  Butterflies  is 
explained.    Dr.  P.  Kramer. 

Contributions  to  the  Knowledge  of  the  HermaphroditiBm  and  the  Spermato- 
phores  of  Gasteropoda.    Dr.  GJeorge  Pfeffer.    (I  plate.) 
VoL  n.,  Part  4:— 

Report  on  Researches  on  the  Natural  History  of  Mollusca  during  the  year 
1877.    TroecheL 

(Forty-fifth  year),  Vol.  I.,  Part  1 :— • 

New  Acarida.    Dr.  P.  Kramer.    (2  plates.) 

Contributions  to  the  Knowledge  of  the  Lower  Animals  of  Kergnelensland. 
Prof.  Dr.  Studer.    (1  plate.) 

On  some  Turbellana  of  the  White  Sea.    C.  Meresohkowsky.    (1  plate.) 

The  Fauna  of  Kerguelensland :  List  of  the  Species  hitherto  observed,  with 
short  notices  on  their  appearance  and  their  Zoo^eographical  relations.  Dr. 
Th.  Studer. 

BoTANisoHE  Zbttung,  VoL  XXXVII.,  Nob.  1-6  (Jannary): — 
On  Sprouting  in  the  Leaves  of  Isoetes.    K.  GkwbeL    (4  woodcuts.) 
Observations  on  Entophytio  and  Entozootio  Plant-parasites.    P.  F.  Reinsoh. 

(1  plate.) 

On  the  Movements  of  Osoillatorien  and  Diatoms.    Th.  W.  Engelmann. 
Litteratur.  —  On  Diacosporangiwnj  a  new  Genus    of   the    Phsoosporess.     P. 

Falkenberg.    (From  *  Mittheilungen  der  Zoologischen  Station  eu  Neapel,'  VoL  L, 

PartL 

Phycologioal  Studies :  Analyses  of  Marine  Algte.    Gustavo  Thuret 
Researches  on  the  Protein-Crystalloids  of  Plants.    A.  F.  W.  Sobimper. 
Ch^togamio  Flora  of  Silesia,  VoL  11.,  Part  1,  Algn.    O.  Kirdmer. 

Flora,  N.  S.,  VoL  XXXVII.,  No.  1  (January):— 
Contributions  to  the  Knowledge  of  the  Movements  of  growing  Foliage  and 

Flower  Leaves.    C.  Kraus. 

Reply  by  H.  Bauke  to  Dr.  Prantl's  Article  on  the  Arrangement  of  the  CeUs 

in  Flask-shaped  Prothallia  of  Ferns. 

Hedwioia,  Vol.  XVIII.,  No.  1  (January)  : — 

On  a  Natural  System  of  Thallophytes.    Dr.  George  Winter. 
Ustihgo  AscherBonianOj  F.  de  W.,  n.  sp.    A.  Fischer  v.  Waldheim. 
IiepertoHum,^QymholtB  ad  Mycologiam  Fennioam.    lY.    P.  A.  Karstea. 
LiUrahtre  and  CoUedhns, 

LiKNiBA,  N.  8.,  Vol.  XLIL,  Nob.  1-2  (1878).    (Nil.) 
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MoRPHOLOQisoHSs  Jahbbuoh,  Yol.  lY.,  Part  4  : — 
Contrflmtions  to  the  Anatomy  and  Histology  of  the  Sexual  Organs  of  the 

OsBeona  Fishee.     Dr.  J.  Brock.    (2  plates.) 

On  the  Female  Sexual  Apparatus  of  JSchinorhynchus  Oigas,  Bud.    Dr.  Angelo 

Andrea.    (1  plate.) 

Minor  Commumcations, — On  the  Homology  of  the  so-called  Segmental  Organs 

of  the  Annelida  and  Yertebrata.    M.  Fiirbingcr. 

ZxiTSOHBirr  fto  Mikboseopib,  Yol.  I.,  Parts  1 1-12  (December) : — 
Ob  Micro-photographic  Enlargement.    Dr.  S.  Tb.  Stein.    (1  woodcut) 
Beports  on  Nineteen  Articles  from  various  Serials,  Books,  &o. 
Biblio^aphy. 

MoHATSBSBicHT  —  Bebun  Aoademt,  1878  (September  and 
October):— 

Beply  of  Prot  Th.  Schwann  to  the  Oongratulatory  Address  of  the  Academy 
on  his  Jubilee. 

Summary  of  the  Anthozoa  Alcyonaria  collected  during  the  Yoyage  of  the 
•  Gazelle  *  round  the  World.    Prof.  Dr.  Th.  Studer.    (5  phites.) 

November : — 

The  Crustacea  collected  by  W.  Peters  in  Mozambique.  Dr.  F.  Hilgendorf. 
(4  plates.) 

Austria. 

AkBKITKN    AUS    DBM    ZOOLOOISOHBM    INSTITUTE    DBB    UnIYBBSITAT 

Wnw  TTHD  DSB  2^L06i8CHXN  STATION  IN  TRUST,  YoL  I.,  Parts  1-3: — 

On  Haitstemma  Tergestinunij  n.  sp,,  with  Remarks  on  the  finer  Structure  of  the 
Physophoridffi.    Dr.  0.  Glaus.    (5  plates.) 

Contributions  to  the  Knowledge  of  the  Male  Sexual  Organs  of  the  Decapoda, 
with  ComparatiTe  Remarks  on  those  of  the  other  Thoracostraca.  Dr.  0.  Grooben. 
(6  plates.) 

On  the  Origin  of  the  Nervus  vagus  in  Selachii,  with  regard  to  the  Lobi 
electrici  of  the  Torpedo.    Josef  Victor  Bohon.    (1  plate.) 

Researches  on  the  Structure  of  the  Brain  and  the  Retina  of  Arthropoda  (and 
Soimlement).    Emil  Berger.    (5  plates.) 

On  C^arybdM  marsupialis.    Dr.  C.  Clans.     (5  plates.) 

Studies  on  the  Development  History  of  the  Annelida.  Dr.  Berthold  Hatsohek. 
(8  plates  and  10  woodcuts.) 

On  the  Organizatiou  of  the  Genera  Axine  and  Bfioroootyle.  Ludwig  Lorenz. 
(3  pUtea.) 

DkNKSCHBITTSN      DBB      KaiSEBLIOHBN     AkADEHIE      DBB      WlSSEN- 

80HAFTXN,  Soction  I.,  Mathematics — Natural  Science,  YoL  XXXY. : — 
The  Crustacea,  Pycnogonida,  and  Tunioata  of  the  Austro-Hungarian  Korth 

Pdar  Expedition.    Pn^.  C.  Heller.    (5  plates.) 

The  Coelenterata,  Echinodermata,  and  Yermes  of  the  same  Expedition.    Dr. 

EL  T.  Marenzeller.    (4  plates.) 

(Vols.  XXXYI.  and  XXXYII.  were  issued  previons  to  1st  Jan., 
1878.) 

VoL  XaxvuL  :— 

Studies  on  the  Polypes  and  Medusas  of  the  Adriatic.  L  Acaleph»  (Disco- 
medcMB).    Prof.  Dr.  C.  Claus.    (11  plates.) 

Contributions  to  the  Investigation  of  the  Phylogeny  of  Plants.  Prof.  Dr.  C. 
▼.  Ettingshausen.    (10  plates.) 

Annual  Period  of  the  Insect  Fauna  of  Austria-Hungary.  III.  Hymenoptera. 
K.Fritsch.    (Stables.) 

The  Fossil  Miocene  Bryozoa  of  Austria  and  Hungary.  Part  III.  Dr.  A. 
3IaDZoni    (18  plates.) 
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The  Central  Organ  of  the  Nervons  System  of  the  Selachii.  J.  Y.  Rohon. 
(9  plates.) 

On  Refraction  and  Beflezion  of  Infinitely  Thin  Systems  of  Rays  at  Spherical 
Surfaces.    L.  Lippich.    (1  plate.) 

SiTZUNOSBEBIOHTB — VlKNNA    AOADEMT,   Vol.   LXVII.,   PartS    1—6, 

Section  III.,  Physiology,  Anatomy,  and  Theoretical  Medicine  (January 
to  May,  1878)  :— 

On  certain  Sensations  under  the  control  of  the  Optic  Nerves.  By  Ernst 
Bruoke.    (1  woodcut.) 

On  the  Succession  of  Colours  in  Newton's  Rings.    By  A.  Rollett.    (4  plates.) 


Bnssia. 

BULLRTIK  DE  LA  SoOIET^  ImP^BULE  DES  NaTUBALISTES  DB  MoSOOU, 

Vol.  LIU.  (1878),  No.  1  :— 

Attempt  at  a  new  Method  to  facilitate  the  Determination  of  the  Species 
belonging  to  the  Oenus  Bombus  (contintuxf).    O.  RadoskowskL    (2  plates.) 

Lichenes  FinschianL    Mailer  Arg. 

Lichenes  Fischeriani.    By  the  same  author. 

No.  2  :— 

Contributions  to  the  Fungus  Flora  of  Siberia.    II.    F.  von  Thiimen. 

List  of  the  Beetles  collected  in  the  district  of  Kuld^ha.    E.  Ballion. 

M^HOIBES  DB  l'AoAD^HIE  ImF^BIALB  DES  SoiENOEfl  DB  St.  PeTBBS- 

BT7B0,  Seventh  Series,  Vol.  XXV. : — 

On  the  Morphology  of  the  Bacteria.    Prof.  L.  Cienkowski    (2  plates.) 

Annuiata  Semperiana.  Contributions  to  the  Knowledge  of  the  Annelida 
Fauna  of  the  Philippines  in  the  Collections  of  Prof.  Semper.  Prof.  Dr.  Ed. 
Grube.    (15plates.) 

Russian  Spiral  Foraminifera.  Prof.  Valerian  v.  Moller.  (6  woodcuts  and 
15  plates.) 

VoL  XXVI.,  No.  1  :— 

The  Alga  Flora  of  the  White  Sea  and  the  adjacent  parts  of  the  Aietio  Ocean. 
Christoph  UobL 

Italy. 

MiTTHEILUNGEN     AUS     DEB     ZOOLOOISOHEN     STATION     ZU    NbAFEL, 

'  Vol.  L,  Parts  1-2:— 

Obserrations  on  the  Mode  of  Life  of  some  Marine  Animals  in  the  Aquarium 
of  the  Zoological  Station.    R.  Schmidtlein. 

New  Researches  on  PycnogonidsB.    Ant.  Dohm. 

Caroinological  Communications.    Paul  Mayer.    (2  plates  and  4  woodcuts.) 

On  Disco^xrtxtngiwn^  a  new  Genus  of  PhsBOsporesB.    P.  Falkenberg.    (1  plate.) 

ffaiosph(Bra,  a  new  Genus  of  Green  Algse  from  the  Mediterranean  Sea. 
Dr.  Fr.  Schmitz.    (1  plate.) 

The  Segmental  Organs  of  the  Capitellid®.    Dr.  Hugo  Eisig.    (1  plate.) 

Comparatiye  Summary  of  the  Appearance  of  the  larger  Pelagic  Animals 
during  the  years  1875-1877.    R.  Schmidtlein. 

Reports  on  the  Zoological  Station  during  the  years  1876-1878.  Anton 
Dohru. 

The  Ctenophora  appearing  in  the  Gulf  of  Naples.    Dr.  Carl  Chun.    (1  plate.) 

The  Marine  Alg©  of  the  Gulf  of  Naplea    P.  Falkenbea^. 

The  Lateral  and  Crateriform  Organs  of  the  Oapitellidie.  Dr.  Hugo  Eisig. 
(1  plate.) 

Nuovo  OiOBNALE  BoTANioo  Itauano,  Vol.  XI.  (1879),  No.  1, 
January: — 

Lichenes  Insulse  Sardinia.    F.  Bagliette.    (2  plates.) 
Bibliography,-^  News. 
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Of  InvertArata,  Cryptogamia,  Embryology ^  Histology, 
Microscopy i  dtc. 


JOUBKAUB,  TBANSACnoyS,  &o.  (puBLifiHXD,  with  a  few  BXOKPnoirfl, 

8rB6EQUEMT  TO    l8T   JaHUART,    1879),    THE    00MTENT8    OF   WHIOH,   AND   OF   NbW 

Books,  asi  ikcludbd  ik  thb  Bibuoobapht  at  paoh  97  ahd  196.** 

England. 

Amuils  and  Magazine  of  Natural  History,  Fifth  Series,  Vol.  IIL,  N08.  13-15 
(Jamuffj-March). 

GreviOea,  VoL  VIL,  No.  43  (March). 
ffardwick^s  Sctence-Gossip,  Noe.  169-171  (January-BIarch). 
Midiand  Naturalist,  Vol.  U^  Kos.  13,  14*,  and  15  (Janoary-Maroh). 
MomtUy  Joumai  of  Science,  Third  Series,  Vol.  I.,  Kos.  61-3  (January -March). 
Sahtre,  VoL  XIX.,  Nob.  479*-484*,  485,  486*-489*  (Jauuary  2-March  13). 
Pojmiar  Science  £eview.  New  Series,  Vol.  IIL,  No.  9  (Jannary). 
Quarterly  Journal  of  Microscopical  Science,  New  Series,  Vol.  XIX.,  No.  73 
(January). 

London.    Linnean  Society— J ouiual  (Zoology),  Vol.  XIV.,  No.  77. 

„  „  Transactions,    Second   Series   (Botany),   Vol.  I. 

Part  6. 
Boyal  5bci«y— Proceedings,  Vol.  XXVIII.,  Nos.  190-2. 
„  Zoological  Sociff^y— Transactions,  Vol.  X.,  Parts  10*  and  11. 


United  States. 

American  Jommal  of  Microscopy,  Vol.  IV.,  No.  1  (January). 
American  Journal  of  Science  and  Arts,  Third  Series,  Vol.  XVIT.,  Nos.  97*-98 
(J  •noary-Febmary  ). 

American  Naturalist,  Vol.  XIIL,  Nos.  1-3  (January-March). 
American  Quarterly  Microscopical  Journal,  VoL  I.,  No.  2  (January). 


Oermany. 

ArckhfSr  NaturgeschichU,  VoL  XLV.,  Part  1. 
Botanische  Zeitmg,  VoL  XXXVn.,  Nos.  1-4,  5*  (Jannary  3-31). 
Flora,  New  Series,  VoL  LXIL,  Nos.  1-3  (Jannary  1-21). 
Hedwigia,  Y6L  XVIIL,  No.  1  (January). 

Vienna,     Zoologisches  Tnstitut  der  UniversitSt  Wten  und  Zoologische  Station  m 
Triest^Arheiien,  VoL  L,  Parts  1-3. 
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Balbiaki,  Prof. — Fecundation  in  the  Yertebratee. 

Jown.  de  Micr.,  TIL,  No,  2. 
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'  Challenger '  Expedition.     3  plates.  Quart.  Joum.  Micr.  Sci..  XIX.,  No.  73, 
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LuDWio,  H. — Morphological  Studies  on  Echinodermata.    Vol.  L    23  plates 
and  5  figs.    8vo.    Leipzig,  1877-79. 
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CosMOVici,  L.  C.  E.— On  the  Segmental  Organs  and  the  Genital  Glands  of 
Sedentary  Polychietous  Annelides.  Comptes  Rendus,  LXXXVUL,  No.  8. 
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MittheU,  Zool,  Stat,  Neapel,  I.,  Part  2. 
Eisig,  Dr,  J?;— Obeerrations  on  the  Capitellidn.    (Note  by  P.  M.  Balfour.) 
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Arthropoda  (Jk  Supplement).  5  pktee.  Arb.  Zool,  Inst.  Univ.  Wim,  I.,  Parts  2  and  3. 
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Comptes  Bendus,  LXXXVIII.,  No.  1. 
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Allmak,  Prof.,  M.D.,  LL.D.,  F.B.8.  (Anniversary  AddreiB).— Beoent  Progress 
in  onr  Knowledge  of  the  Structure  and  Development  of  the  PhylactoloBraafous 
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ANNUAL   Mkbtiho  of  12th  Febbuabt,  1879,  at  King's  Collboi, 

Straio),  W.O. 

H.  J.  Slack,  Esq.,  President,  in  the  Chair. 

The  Minutes  of  the  meeting  of  8th  January  last  were  read  and 
confirmed,  and  were  signed  bj  the  President. 


The  List  of  Donations  (exdnsive  of  exchanges)  receiyed  since  the 
last  meeting  was  submitted,  and  the  thanks  of  the  Society  given  to 
the  donors. 

From 

Brewer,  J.  A. — Flora  of  8iirr^.    1863       Mr,  Crisp, 

Chester  Society  of  Natural  Soienoe — ^Proceedings.    No.  2. 

1878 Mr.  Th09,  Shepheard. 

Dryadale,  J.,  M.D. — The  Germ  Theories  of  Infectious 

Diseases.     1878        The  Author, 

Hogmi,  G.  and  F.  E. — fitude  sur  les  Lympliatiques  de  la 

Peau.    (Extracted  from  the  *  Journal  de  TAnatomie 

aaddelaPhysiologie') The  Authors, 

Koerber,  Dr.  G.    W. — Systema   lichenum   Germanias. 

1855 Mr,  Crisp. 


The  President  read  his  Address  (see  p.  118). 

Dr.  Matthews  said  that  the  President,  at  the  commencement  of  his 
address,  had  stated  that  he  could  hardly  hope  to  rival  that  delivered 
at  their  previous  anniversary  by  Mr.  Sorby,  bat  he  was  sure  that  all 
present  would  agree  that  they  could  not  have  had  laid  before  them 
more  interesting  and  important  matters  than  those  which  had  been 
dealt  with  that  evening,  and  he  had  great  pleasure  in  moving  that 
the  cordial  thanks  of  the  meeting  be  given  to  the  President  for  his 
address,  and  that  it  be  printed  and  circmlated  in  the  usual  way. 

Dr.  W.  J.  Gray  having  seconded  the  motion, 

Dr.  Matthews  put  it  to  the  meeting,  and  declared  it  to  be  carried 
unanimously. 

The  President  then  read  a  copy  of  a  letter  which  he  had  addressed 
to  the  Council  as  to  his  reasons  for  not  offering  himself  for  re- 
election for  another  year,  which  was  followed  by  remarks  from  Mr. 
Crisp  and  from  Dr.  Matthews  on  behalf  of  the  Council. 

Mr.  0.  Brooke,  F.B.S.,  then  took  the  chair. 


The  Beport  of  the  Council  was  read  by  the  Junior  Secretary, 
Mr.  Crisp  (see  p.  216),  various  passages  being  received  with  demonstra- 
tions of  approval  from  the  meeting. 

Mr.  Olaisher,  F.B.S.,  said  he  rose  with  a  great  deal  of  pleasure  to 
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moYO  tho  adoption  of  the  report.  Having  long  been  connectod  with 
the  Society,  and  having  always  taken  a  lively  interest  in  its  welfare, 
it  was  indeed  a  sonrce  of  pleasure  to  him  to  find  that  it  now  had  a 
larger  annual  income  than  at  any  previous  time,  which,  conpled  with 
the  fact  that  it  had  upwards  of  2100Z.  to  the  credit  of  capital,  was  of 
itself  fall  evidence  that  the  Society  was  prospering  and  flourishing. 

With  regard  to  the  Journal,  it  was  impossible  for  him  to  look 
back  upon  the  past  without  recalling  how  the  late  Bev.  J.  B.  Beade, 
Dr.  Bowerbank,  and  himself  had  always  worked  together  to  secure  to 
the  Society  an  independent  Journal,  not  connected  in  any  way  with 
the  interests  of  trade.  They  had  that  now,  and  he  had  seen  the 
recent  numbers  with  the  greatest  satisfaction,  and  could  read  them 
again  and  again. 

When  he  had  the  honour  some  years  ago  of  filling  the  Presidential 
chair,  he  had  suggested  that  they  should  take  means  for  bringing 
kindred  societies  into  closer  connection  with  themselves.  His  idea 
then  was  that  the  Societies  should  pay  lOs.  a  year,  or  some  such 
arrangement.  The  fact  that  a  proposition  was  to  be  brought  forward 
now  to  connect  these  kindred  societies  was  particularly  pleasing  to 
him.  Their  own  object  was  to  diffuse  and  encourage  microscopical 
study  and  inquiry,  and  there  were  many  excellent  workers  amongst 
the  provincial  societies  in  this  country,  whom  it  would  be  honourable 
to  the  Society  to  recognize.  It  was  therefore  with  very  much  more 
than  usual  pleasure  that  he  moved  '^  That  the  Beport  be  received  and 
adopted,  and  that  it  be  printed  and  circulated  in  the  usual  way." 

Mr.  T.  Charters  White  had  much  pleasure  in  seconding  tiie  reso- 
lution which  had  been  so  warmly  spoken  to  by  Mr.  Glaisher,  and  he 
cordially  approved  of  the  proposal  in  regard  to  other  societies. 

The  Chairman  having  put  the  motion,  declared  it  carried  unani- 
mously. 

Mr.  Crisp  then  moved  the  following  amendment  to  the  Bye-laws : — 

"  I.  The  1st  Bye-law  shall  read  as  follows : — 

1.  The  Society  shall  consist  of  Fellows,  and  Ex-officio, 
Honorary,  and  Corresponding  Fellows  and  Associates. 

II.  The  following  Bye-law  shall  be  inserted  after  No.  15  a,  to  be 
numbered  No.  15  h : — 

15  6.  The  Ex-officio  Fellows  shall  consist  of  the  Presidents 
for  the  time  being  of  such  Societies  at  home  or  abroad 
as  the  Council  may  from  time  to  time  recommend  and 
an  ordinary  or  annual  meeting  may  approve.  During 
their  term  of  office  they  shall  be  entitled  to  receive  the 
publications  of  the  Society  and  to  exercise  all  other 
privileges  of  Fellows  except  that  of  voting,  but  shall 
not  be  required  as  Ex-officio  Fellows  to  pay  any  entrance 
fee  or  annual  subscription." 

He  said  that  after  having  laid  his  proposition  as  to  Ex-officio 
Fellows  before  the  members  of  the  Council  and  obtained  their 
approval  of  it,  he  had  canvassed  the  matter  amongst  such  of  the 
Fellows  generally  as  he  had  been  able  to  meet  with  during  the  past 
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two  months,  and  the  only  difficulty  that  he  had  experienced  was  that  it 
was  too  uniformly  approved.  He  spoke  of  that  as  a  ^  difficulty  "  hecause 
it  was  always  desirable  when  what  might  be  termed  radical  changes 
were  mooted,  that  both  sides  of  the  question  should  be  placed  before 
the  meeting,  which  was  thereby  enabled  to  come  to  a  sounder  decision. 
At  ihe  eleventh  hour,  however,  he  had  been  able  to  meet  with  a 
Fellow  who  entertained  some  objections. 

Mr.  J.  W.  Stephenson  having  seconded  the  motion, 
Mr.  Curties  said  that  his  objection  to  Mr.  Crisp's  proposal 
might  be  stated  in  a  word.  He  thought,  as  Mr.  Glaisher  had  put  it, 
that  the  societies  should  pay  a  small  subscription,  as  it  was  intended 
that  they  should  receive  fiie  Journal  free  of  charge.  It  seemed  to 
him  that  if  they  were  to  be  giving  their  valuable  Journal  in  perpetuity 
in  this  way,  they  might  some  day  have  cause  to  be  sorry  for  it. 
Whether  this  liberality  was  justified  by  their  present  prosperity  he 
would  not  venture  to  say,  but  it  should  be  remembered  that  at  the 
present  time  their  Honorary  Fellows  did  not  receive  the  Journal. 

A  further  discussion  ensued,  in  which  Mr.  T.  0.  White,  Mr. 
James  Smith,  Dr.  Braithwaite,  and  others  took  part,  after  which  the 
Chairman  put  the  motion  to  the  meeting  and  declared  it  to  be  carried 
unanimously. 

Mr.  Stq^henson,  the  Treasurer,  presented  his  accounts  for  the 
year  1878  (see  p.  218). 

Dr.  Braithwaite  moved  that  the  accounts  bo  received  and  adopted, 
and  printed  and  circulated  as  usual,  which  was  seconded  by  Mr. 
Glaisher,  and  carried  unanimously. 


The  List  of  Hominations  for  the  Council  was  then  read,  and  the 
Chairman  nominated  Mr.  A.  D.  Michael  and  Mr.  T.  C.  White 
Scrutineers. 

The  Scrutineers  having  handed  in  their  report  of  the  result  of  the 
ballot. 

The  Chairman  announced  that  the  following  Fellows  (being  those 
whose  names  appeared  in  the  list  of  nominations)  were  duly  elected : — 

President— *Jjionel  S.  Beale,  Esq.,  M.B.,  F.E.S. 

Vice-PresidenU—*  BoheH  Braithwaite,  Esq.,  M.D.;  Charles  T. 
Hudson,  Esq.,  M.  A.,  LL.D. ;  ♦  Henry  J.  Slack,  Esq.,  F.G.S. ;  and 
Henry  C.  Sorby,  Esq.,  F.R.S.,  Pros.  G.S. 

Treofurer — John  Ware  Stephenson,  Esq.,  F.B.A.S. 

Secretaries — Charles  Stewart,  Esq.,  M.R.C.S. ;  Frank  Crisp,  Esq., 
LL.B.,  B.A. 

Twelve  other  Members  of  Council — John  Badcock,  Esq. ;  William 
A.  Bevington,  Esq. ;  Charles  James  Fox,  Esq. ;  *  James  Glaisher, 
Esq.,  P.B.8.,  P.RA.S. ;  ♦A.  de  Souza  Guimaraens,  Esq, ;  William  J. 
Gray,  Esq.,  M.D. ;  *  John  E.  Ingpen,  Esq. ;  Emanuel  W.  Jones,  Esq., 
FJLA.a ;  •  William  T.  Loy,  Esq. ;  John  Matthews,  Esq.,  M.D. ; 
John  MiUar,  Esq.,  L.R.C.P.E. ;  and  Thomas  Palmer,  Esq.,  B.Sc. 

*  Have  not  held  during  the  preoediDg  year  the  ofiSce  for  which  they  were 
nominated. 
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Dr.  Lionel  S.  Beale,  M.B.,  F JLS.,  was  then  called  npon  by  Mr. 
Brooke  to  take  the  chair  as  President  of  the  Society,  and  in  doing  so 
was  receiyed  with  lend  and  long-continned  cheering.  He  said  that 
he  felt  deeply  indebted  to  the  Society  for  the  honour  which  they  had 
done  him  in  electing  him  their  President,  and  for  the  warmth  with 
which  he  had  been  receiyed.  It  would  be  his  duty  as  well  as  his 
pleasure  to  come  amongst  them  as  often  as  possible,  and  as  he  had 
for  some  years  paid  comparatiyely  little  attention  to  the  Microsoope, 
he  expected  to  learn  a  great  deal  by  attending  the  meetings. 


Kr.  Stephenson  said  he  had  receiyed  from  Professor  Abbe  some 
photographs  of  Amphipleura  peUucida  and  Pleurosigma  angulatum, 
which  had  been  sent  to  him  by  Dr.  Woodward,  together  with  a  letter 
containing  Dr.  Woodward's  opinion  of  tiie  oU-immersion  objectiyes 
(part  of  the  letter  was  read,  see  p.  140,  and  the  photographs  were 
handed  round).  

A  Letter  was  read  from  Mr.  Badcock,  in  which  he  pointed  out  that 
in  the  report  of  the  meeting  of  11th  December  last,  he  was  made  to  say, 
in  reference  to  CEcistea  wmbellay ''  at  which  time  he  showed  it  to  Mr. 
Ozley."  What  he  said  was  that  he  had  had  a  sketch  made  of  it  at 
the  time,  which  he  had  recently  shown  to  Mr.  Ozley. 


Mr.  Crisp  said  that  a  graye  charge  had  been  made  against  him, 
which  r^dly  belonged  to  the  Society,  and  he  would  therefore  take  this 
opportunity  of  transferring  it  to  the  right  shoulders.  It  was  said 
that  when  a  large  and  complicated  form  of  Microscope  was  made,  it 
was  inyariably  brought  to  the  Society  and  exhibited,  but  that  they 
neyer  exhibited  any  of  the  smaller  and  cheaper  forms  from  time  to 
time  produced — that  out  of  1000  microscopists,  howeyer,  999  used  the 
latter  instruments,  and  only  the  one  man  in  the  1000  the  former,  so 
that  they  &iled  somewhat  in  their  duty  in  not  giying  at  least  equal 
encouragement  to  what  it  was  contended  was  the  more  useful  instru- 
ment in  the  strict  sense  of  the  term.  He  must  say  (speaking  entirely 
for  himself)  that  he  thought  this  suggestion  was  not  without  force, 
and  by  way  of  doing  penance  for  his  own  shortcomings  he  had 
brought,  and  begged  to  present  to  the  Society,  three  of  the  recent 
smaller  instruments — the  *'  Model "  of  Messrs.  Baker,  the  ^^  Binocular 
Economic*'  of  Messrs.  Beck,  and  the  ^*  Alpha"  School  Microscope  of 
Mr.  Grouch. 

Mr.  Stephenson  said  that  if  Mr.  Crisp  was  not  tired  of  receiying 
the  thanks  of  the  Society  he  should  like  to  moye  a  yote  of  thanks  to 
him  for  his  yaluable  presents. 

Dr.  Bndthwaite  haying  seconded  the  motion,  it  was  put  to  the 
meeting  and  carried  unanimously. 
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The  following  were  exMMted  :— 

Mr.  Badcook : — ^Three  lithograpliB  of  Infusoria  on  a  black  ground, 
illustrating  a  new  method. 

Mr.  T.  J.  Parker : — Slides  of  Copepoda,  prepared  with  osmic  acid. 

Mr.  Stephenson : — (1)  Five  forms  of  his  catoptric  immersion  illu- 
minator, viz. : — 

Three  of  1-inch,  ^inch,  and  ^inch  radius,  as  described  in  this 
Journal,  vol.  ii.  p.  86. 

A  cylindrical  illuminator  of  1-inch  radius  on  the  same  principle. 

A  fifth  consisting  of  two  lenses,  a  meniscus  and  plano-ccmyex,  the 
currature  of  the  latter  coinciding  with  the  curved  sur&ce  of  the 
former,  so  that  the  achromatism  is  preserved  whilst  there  is  no  inter- 
ference with  the  power  of  total  reflection  at  the  surface  where  the 
film  of  air  between  the  lenses  intervened. 

^2)  The  following  photographs  taken  by  Dr.  Woodward  (lent  by 
Professor  Abbe) : — 

Av^hMeura  peUucida,  in  balsam.  Zeiss'  ^^  oil  immersion  (2630 
diameters). 

Same  valve.  Zeiss'  |  oil  immersion,  with  Tolles's  amplifier 
(2500  diameters). 

Same  valve.  Powell  and  Lealand's  ^  water  immersion  (2780 
diameters). 

Same  valve.  Powell  and  Lealand's  now  ^  water  immersion 
(2565  diameters). 

Same  valve.  Spencer's  ^  glycerine  immersion,  with  Tolles's 
amplifier  (2440  diameters). 

Plewrodgma  angfdaium  (hexagons).  Zeiss'  ^  oil  inmiersion  (2400 
diameters). 

Same  (diffiraction  lines — Abbe's  experiment).  Zeiss'  ^  oil  im- 
mersion J^VOO  diameters). 

Mr.  Ward  :-;-(l}  Sections  (double  stained)  of  stem  of  Gulancha 
(Ttnospora  cordifoUaS.  (2)  Sections  (double  stained)  of  stem  of 
SkipMUs  Cassydui  (CaotacesB). 

Mr.  Crisp:  — ^1)  Baker's  ^ Model"  histological  Microscope. 
(2)  Beck's  small  bmocular  Microscope  on  the  "  Economic  "  principle, 
with  American  glass  stage.  (3)  Chrouch's  '< Alpha"  school  Micro- 
scope, with  dividing  object-glass.  (4)  Professor  Mdbius's  elaborate 
treatise  on  *'  The  Structure  of  Eozoon  Canadense."  (5)  The  prepaia- 
tions  of  whole  insects  of  Herr  Petzold,  of  Vienna,  described  in 
*  Nature/  vol.  xix.  (1879)  p.  301,  and  lent  by  the  editor. 


Hew  Fellows. — ^The  following  were  elected  Fellows  of  the 
Society,  viz. : — Messrs.  T.  Brown ;  L.  Dreyfus ;  C.  A.  Lucas ;  W.  M. 
Marshall  J  J". ;  and  T.  J.  Parker,  Assoc.  B.S.M. 
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REPORT  OF  THE  COUNCIL 

FRB8ENTED  TO 

THE  ANNUAL  MEETING. 


Oeneral  PotiHon  of  the  Society, 
In  preeenimg  their  Heport  at  the  doee  of  the  4()th  year  of  the  Society's 
existence  the  Oonncil  have  much  pleasure  in  congratulating  the  Fellows 
upon  its  continued  and  increasing  prosperity  and  yitality. 

The  number  of  Fellows  is  now  487.  Eleven  were  elected  during  the 
past  year  in  excess  of  the  number  elected  in  1877,  and  twelve  nominations 
for  Fellowship  have  been  received  since  the  beginning  of  this  year. 

Finances. 
The  Finances  of  the  Society  are  in  a  very  satisfiGUitory  condition.  The 
Annual  Income  is  now  larger  tiian  at  any  previous  time ;  whilst  as  r^ards 
Capital,  the  funds  invested  in  Consols  and  India  Stock,  together  with  the 
Cash  in  hand,  amount  to  upwards  of  2100Z.,  as  will  be  seen  from  the 
Treasurer's  Accounts  presented  with  this  Beport 

.New  Booms, 
The  Council  are  glad  to  be  able  to  announce  that  negotiations  are 
pending  with  the  authorities  of  King's  College,  by  which  it  is  anticipated 
that  the  Society  will  have  the  use  of  more  commodious  and  convenient  rooms. 

Library,  Instruments,  dc. 

The  Council  thought  it  prudent  to  limit  the  expenditure  during  the  past 
year  on  the  Library,  Instruments,  and  Apparatus,  on  account  of  the  difficulty 
that  existed  in  forming  any  reliable  estimate  of  the  probable  cost  of  the 
Journal,  but  now  that  that  expenditure  has  been  ascertained,  and  having 
regard  to  the  amount  of  the  Society's  Capital,  they  see  no  reason  why  the 
full  surplus  of  Income  should  not  be  annually  expended  in  additions  to  the 
Library  and  Apparatus,  leaving  only  the  composition  fees  to  accumulate  in 
future  for  the  benefit  of  the  Capital  Account. 

Several  valuable  additions  have,  however,  been  made  to  the  Library 
during  the  past  year,  including  (from  Mr.  Crisp)  27  volumes  of  the  ^  Annales 
des  Sciences  Naturelles,'  10  volumes  of  the  'Zeitschrift  fur  wissenschaftliche 
Zoologie,'  and  6  volumes  of  ^  Grevillea,'  together  with  other  works.  The 
Council  have  also  accepted  from  the  same  Fellow  a  Cabinet  for  the  Instru- 
ments, &c.,  and  additions  have  been  made  to  the  Apparatus  and  Objects. 

A  detuled  and  very  complete  Catalogue  of  the  Instruments  and  Appa- 
ratus has  been  made  by  Mr.  Fox.  The  revision  of  the  Library  Catalogue, 
and  the  re-arrangement  of  the  Books  according  to  subjects  was  also  deter- 
mined upon,  but  these  matters  have  necessarily  been  postponed  in  conse- 
quence of  the  contemplated  change  of  rooms. 

Journal. 

The  Council  have  been  gratified  to  learn  that  the  new  series  of  the 
Journal  has  met  with  general  approval.  A  leading  feature  of  the  Journal 
(apart  from  the  Transactions  and  Proceedings  of  the  Society)  consists  of 
Notes  of  the  observations  and  investigations  of  interest  in  Biology  which 
are  recorded  in  the  Publications  of  the  principal  Academies  and  Learned 
Societies  throughout  the  world,  or  in  the  other  serial  publications  of  this 
and  other  countries. 

The  Council  find  that  this  plan  is  looked  upon  with  satisflEU^tion,  not  only 
by  those  Fellows  who,  from  being  resident  in  the  provinces,  are  unable 
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to  obtain  access  to  many  of  the  works  through  which  such  obscrvutioDS 
are  scattered,  bat  aLso  to  the  Fellows  and  Biologists  gcnerallj  in  Londoo, 
who,  apart  from  the  fact  of  the  original  communications  being  in  most 
cases  in  a  foreign  language,  are  assisted  in  their  researches  by  having  the 
salient  points  of  recent  investigations  collected  together  in  a  condensed 
form. 

One  of  the  Secretaries  has  kindly  undertaken  (as  an  honorary  office)  the 
Editorship  of  the  Journal. 

Business  cU  the  Meetings, 

The  Council  are  of  opinion  that  it  would  be  useful,  in  the  best  eesiae  of 
the  term,  that  any  important  observations  in  Biology  made  by  Foreign 
Observers  should  be  noticed  at  the  Meetings,  and  with  this  view  they  have 
requested  the  Secretaries  to  bring  to  the  notice  of  the  Meetings  any  such 
observations,  illustrated  by  drawings  where  possible.  The  Council  will  be 
glad  to  receive  the  co-operation  of  other  Fellows  in  carrying  out  this  object. 

The  Council  have  taken  into  consideration  the  necessity  of  making  some 
alteration  in  the  proceedings  at  the  Meetings,  so  as  to  avoid  their  being 
protracted  to  the  late  hour  that  has  lately  been  rendered  necessary  by  the 
pressure  of  business  to  be  disposed  of^  and  they  think  that  a  sufficient 
remedy  will  be  found  in  providing  that  Papers  shall  not  bo  read  in  extenso, 
except  in  special  cases.  They  hope  that  by  this  means  it  may  be  found 
possible  to  conclude  the  business  by  half-past  nine,  leaving  a  longer  period 
for  tea  and  coffee,  conversation  and  the  examination  of  the  objects  exhibited. 

Assodaiion  of  kindred  Societies. 

A  suggestion  has  been  made  to  the  Council  that  some  plan  should  be 
devised  by  which  other  Societies  founded  for  kiudred  objects  should  be 
brought  into  association  with  this  Society.  It  would  not  of  course  be  possible 
to  provide  that  the  Members  of  other  Societies  should  ipso  facto  be  entitled 
to  the  privileges  of  Fellows,  but  the  Council  propose  that  the  Presidents  for 
the  time  being  of  such  kindred  Societies  at  home  or  abroad  as  the  Council 
may  from  time  to  time  recommend,  and  the  Fellows  at  an  Ordinary  or 
Antiintl  Meeting  approve,  shall  be  ex-^iffido  Fellows,  being  entitled  to 
receive  the  *  Journal '  on  behalf  of  their  Societies,  and  to  exercise  all  other 
privileges  of  Fellows  except  voting.  The  Council  do  not  propose  that  this 
should  be  limited  to  those  bodies  which  include  in  their  title  the  term 
**  Microscopical "  (a  term  which,  as  applied  to  Societies  mainly  devoted  to 
Biological  and  Histological  investigations,  has  now  lost  most  of  its  original 
import),  but  should  include  all  whose  principal  object  is  Biological  Research 
in  any  of  its  branches. 

An  amendment  of  the  Bye-laws  will  be  proposed  at  the  Meeting  to 
enable  this  to  be  carried  into  effect. 

Qwikett  Fund. 

The  Council  have  turned  their  attention  to  the  disposal  of  the  Quekett 
Fund,  which  has  now  accumulated  at  interest  for  some  years  until  it 
amounts  (taking  the  cash  value)  to  upwards  of  1802. 

The  CouncU  have  determined  to  recommend  to  the  Annual  Meeting  that 
a  sum  shall  be  applied  in  the  purchase  of  books  (not  reducing  the  fund 
below  10o2.),  the  l^lance  being  invested,  and  the  income  of  the  investmcutu 
expended  annually  for  a  similar  purpose,  the  books  to  bear  an  inscription 
indicating  the  source  from  which  they  were  purchased.  The  Council 
consider  that  in  this  way  the  Fund  wUl  be  applied  in  the  most  suitable 
manner,  as  regards  utility  to  the  Follows  and  the  perpetuation  of  tho 
memory  of  the  President,  in  whose  honour  it  was  formed. 
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MnnNG  OF  12th  Maboh,  1879,  at  Kino's  College,  Strand,  W.O. 
The  Pbbsidbnt,  Db.  Bbalb,  F.RS.,  in  the  Chaib. 

The  Minutes  of  the  meetmg  of  12th  February  were  read  and  eon- 
firmed,  and  were  signed  by  the  President 

The  President  said  i^at  the  amount  of  business  on  the  agenda 
that  eyening  was  so  great  that  it  would  be  necessary  to  compress  the 
difiiarent  matters  as  much  as  possible,  or  they  would  not  be  able  to 
indude  ihem  alL        

The  following  Donations  (exclusiye  of  exchanges)  receiyed  since 
the  last  meeting  was  submitted,  and  the  thanks  of  the  Society  given 
to  the  donors : — 

From 
Garden,  G.— The  Meteorology  of  Croydon.  1878.  The  Croydon  Micand  Nat,  Hist  Club. 
Halting,  P. — ^Beoherches  de  Horphologie  synth^tique  but  la 

I»odnction  artifidelle  de  qnelqnes  Formations  Galcaires 

Organiqnee.    1872 The  Author, 

BAhenbontf    Dr.    L.  —  Deutschland's    Kryptogan^en- Flora. 

1844-5        Mr,  Crisp. 

Siddall,  J.  D.,  and  H.  B.  Brady.— Oatalogne  of  British  Beoent 

Foraminifera,  for  the  nse  of  Collectors.    1878 The  Authors, 

Four  slides  of  ** Fossil  Diatoms"  from  Bichmond,  Ya.,  Peters- 
barg,  Ya.,  and  Nottingham,  M.D.  (U.S.),  were  presented  by  Mr.  C. 
L.  Peticolas,  through  Mr.  A.  Allen,  the  Secretary  of  the  Postal 
IGcroBOopical  Society. 

Mr.  Crisp  mentioned  that  he  had  arranged  with  Mr.  Bolton  to  send 
him  a  supply  of  living  specimens,  which  he  would  bring  to  the  Wed- 
nesday eyening  meetings,  and  would  be  glad  to  continue  the  arrange- 
ment if  it  were  fomid  that  the  Fellows  made  use  of  it. 


Lists  of  Hominations  under  the  new  Bye-law  relating  to  £x- 
offieio  Fellows  and  of  Honorary  Fellows  were  read  by  the  President. 


The  President  announced  tiie  completion  of  arrangements  with  the 
authorities  of  King's  College  for  the  occupation  by  the  Society  of  the 
room  in  the  south  corridor. 


Mr.  A.  D.  Michael  gave  an  abstract  of  his  paper,  '<  A  CoDtribution 
to  the  Knowledge  of  British  OribatidsB,"  accompanied  by  two  large 
coloured  drawings  and  four  slides. 

The  President  inyited  observations  upon  Mr.  Michael's  paper, 
and  remarked  that  there  was  a  great  deal  of  interest  connected  with 
the  circumstance  he  mentioned  as  to  the  apparent  ability  of  these 
creatures  to  perceive  light  without  being  possessed  of  eyes.  There 
were  evidences  to  be  found  amongst  the  higher  animals  of  a  power 
of  receiving  impressions  of  light  without  Uie  aid  of  an  ophthalmic 
orgiui. 

Mr.  T.  J.  Parker  inquired  if  Mr.  Michael  had  found  out  anything 
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as  to  tbo  nature  of  the  white  powder  mentioned  as  being  found  upon 
one  species  of  the  mites? 

Mr.  Michael  said  that  he  had  little  doubt  as  to  the  use  of  this 
powder,  which  seemed  clearly  to  be  of  a  protectiye  character.  Many 
other  species  not  provided  with  powder,  made  a  similar  protection  for 
themselves  by  rolling  in  the  mud.  As  to  its  origin,  he  was  unable  to 
say  anything  with  certainty,  but  thought  that  the  cast  skins  had  some- 
thing to  do  with  it. 

The  thanks  of  the  meeting  were  given  to  Mr.  Michael  for  his 
paper. 

Dr.  Gteorge  Hoggan  read  parts  of  a  paper  *<  On  the  Development 
and  Eetrogression  of  Fat-Cells,"  in  which  the  results  of  a  series  of 
observations  and  experiments  carried  out  by  himself  and  Mrs.  Hoggan 
were  minutely  detiuled.  The  subject  was  well  illustrated  by  prepa- 
rations exhibited  under  twelve  Microscopes  in  the  room. 

The  President,  in  proposing  a  vote  of  thanks  (which  was  carried 
unanimously)  for  Dr.  Hoggan's  very  interesting  communication,  said 
that  so  many  points  of  interest  had  been  referred  to  that  a  great 
deal  of  time  would  be  needed  to  discuss  it  thoroughly. 


Kr.  Beck  placed  upon  the  table  and  described  in  detail  a  new  large 
binocular  Microscope  which  he  had  devised  with  swinging  bar  for 
condenser,  mirror,  and  lamp,  and  with  improved  movements,  and 
invited  the  Fellows  to  criticise  it  freely  at  the  close  of  the  meeting, 
with  a  view  to  its  possible  further  improvement. 


Mr.  Crisp,  in  calling  attention  to  the  new  ^  oil-immersion  objec- 
tive of  1  *  26  numerical  aperture  (or  the  largo  balsam  angle  of  114^  18'), 
said  tiiat  they  had  a  very  interesting  communication  from  Professor 
Abbe  on  oil-immersion  objectives  in  general,  which  there  was  unfortu- 
nately no  time  to  read,  but  of  whidi  he  would  briefly  mention  the 
chief  points. 

In  the  first  place,  the  Society  would  be  pleased  to  find  that  Pro- 
fessor Abbe  had  given  full  credit  to  England,  and  to  this  Society  in 
particular,  in  regard  to  the  origination  of  these  objectives,  his  pat>er 
read  before  the  Jena  Society  being  entitled  **  On  Stephenson's  System 
of  Homogeneous  Immersion  for  Microscope  Objectives." 

Professor  Abbe  had  also  turned  his  attention  to  finding  aqueous  fluids 
fit  for  homogeneous  immersion,  and  believed  that  '*  distilled  chloride  of 
zinc  dissolved  in  water  wiU  prove  to  be  an  excellent  substitute  for  the 
oil  of  cedar  wood.  It  does  not  dissolve  balsam,  and  can  be  cleared 
off  by  water,  and  does  not  flow  like  the  cedar-oil ;  its  consistence  is 
like  tiiick  olive  oil."  Professor  Abbe  added  that  he  is  making  experi- 
ments with  other  preparations,  from  which  he  expects  good  results. 

A  third  point  related  to  a  suggestion  recently  made  by  Mr. 
Stephenson  that,  looking  to  the  large  working  distance  of  the  oil- 
immersion  system  and  the  optical  homogeneity  of  crown  glass  and  the 
immersion  fluid,  the  front  lens  of  the  objectives,  instead  of  being  held 
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in  place  by  tbe  brass  setting  (whereby  necessarily  a  greater  or  less  part 
of  the  periphery  of  the  lens  was  rendered  ineffectiye),  should  be  &ced 
by  balsam  to  a  thin  plate  of  parallel  glass  rather  larger  than  the  lens, 
the  plate  itself  being  attached  by  its  periphery  to  the  brass  mounting. 
Professor  Abbe,  in  reply,  said  that  he  hod  last  summer  tried  the  plan 
with  perfect  success  in  some  experiments  made  to  test  its  efficiency, 
and  that  several  ^ths  had  been  so  eonstructed.  The  device  necessarily 
introduced  a  very  delicate  additional  point  into  the  optical  system 
(the  balsam  film),  and  it  would  not  be  prudent  to  apply  it  where  it  is 
not  absolutely  necessary,  but  it  was  the  only  way,  in  his  opinion,  by 
which  an  objectiye  of  1  *  35  numerical  aperture  (  =  128^^  bali^m  angle; 
could  be  made,  and  he  hoped  before  long  to  accomplish  this, 

Mr.  Wenham  said  he  should  like  to  obserre,  with  reference  to  the 
proposed  method  of  fixing  the  front  lens,  that  Mr.  ToUes  about  eight 
years  ago  constructed  an  objectiye  in  which  the  front  was  fixed  in  a 
similar  way. 

Mr.  J.  Mayall,  jun.,  said  that  he  had  examined  the  new  -|^  oil- 
immersion  belonging  to  Mr.  Crisp,  and  had  measured  the  aperture  with 
the  Abbe  apertometer.  He  found  it  slightly  less  than  the  figure  which 
had  been  mentioned.  As  to  flatness  of  field,  it  did  not  show  that  as 
he  should  have  expected  to  see  it  in  similar  powers  by  Powell  and 
Lealand  or  by  Tolles.  Whether  flatness  of  field  was  a  desirable 
quality  or  not,  he  would  not  engage  to  decide  ;  it  was,  at  any  rate,  a 
quality  much  sought  for  by  certun  opticians.  The  lens  was  specially 
designed  for  immersed  objects  or  for  objects  in  close  contact  with  the 
cover-glass,  and  when  used  on  such  objects  gave  fine  definition.  With 
an  immersion  illuminator  he  had  seen  the  strise  of  Amphipleura  peUu- 
dda  in  balsam  by  lamplight  with  this  lens  more  easily  than  with  any 
other  he  had  examined. 


Mr.  T.  J.  Parker  read  a  paper  by  himself,  **  On  some  Applications 
of  Osmic  Acid  to  Microscopical  Purposes,"  illustrated  by  four  slides. 

The  President  said  that  the  Society  was  much  obliged  to  Mr.  Parker 
for  bringing  the  method  described  before  them,  as  it  appeared  £rom  the 
specimens  exhibited  to  be  a  very  excellent  one. 


Kr.  Crisp  said  that  some  little  misconception  seemed  to  exist  in 
America  as  to  the  discussion  at  the  October  meeting  on  a  unit  of 
micrometry.  At  the  end  of  that  discussion  Dr.  Edmunds  made  some 
remarks  on  the  Society's  standard  screw  for  objectives.  This  had 
apparently  been  supposed  to  refer  to  a  "  Whitworth  screw  carefully 
hfspt  in  the  custody  of  the  Society "  as  a  standard  for  micrometric 
wieaguremenis,  and  was  so  referred  to  in  an  article  by  Professor 
Kogers  in  the  January  number  of  the  *  American  Quarterly  Micro- 
scopical Journal.'  As  Professor  Bogers,  acting  on  this  assumption, 
proceeds  to  explain  that  "  an  absolutely  perfect  screw  cannot  be  taken 
as  a  standard,  and  hence  this  proposition  of  our  friends  abroad  is 
hardly  feasible"  (for  reasons  which  we  must  all  readily  recognize),  it 
seemed  desirable  to  make  this  correction. 
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It  was  also  stated  by  Professor  Rogers  that  he  had  a  large  collec- 
tion of  micrometers  by  different  makers  at  home  and  abroad,  including 
transfers  from  every  well-known  precision-screw  in  the  United  States ; 
and  although  his  investigations  were  not  yet  quite  completed,  he  felt 
safe  in  saying  that  no  two  of  them  agree  at  a  given  temperature,  the 
errors  of  subdivision  being  in  many  cases  very  hurge,  and  in  all  cases 
easily  measurable.  « 

Mr.  Crisp  further  said  that  it  was  now  four  months  since  he  brought 
before  the  Society  the  resolutions  passed  at  the  Indianapolis  Congress 
of  American  Microscopists  in  August  last,  recommending  the  universal 
adoption  of  the  y^  of  a  millimetre  as  the  unit  of  micrometry.  As 
apart  from  the  discussion  that  took  place  at  the  October  and  December 
meetings,*  the  subject  had  been  thoroughly  ventilated  in  the  interim, 
there  seemed  no  reason  for  postponing  the  subject  further,  and  there- 
fore with  the  view  of  bringing  me  matter  to  an  issue  one  way  or  the 
other,  he  would  give  notice  of  moving  the  following  resolution  at  the 
April  meeting : — 

*•  That  in  the  opinion  of  this  Society  the  most  convenient  unit  for 
micrometric  measurements  would  be  the  t^tf  ^^  *  millimetre,*' 

He  had  purposely  abstained  from  framing  the  resolution  as  in 
any  way  a  recommendation  which  it  might  be  considered  they  had  no 
right  to  make,  leaving  it  to  express  simply  the  opinion  of  the  Society 
as  to  the  most  convenient  unit. 

In  support  of  the  first  point  embraced  by  the  resolution,  viz.  the 
selection  of  a  subdivision  of  the  metre  and  not  of  the  inch,  it  was 
hardly  necessary  to  remind  the  meeting  of  the  extent  to  which  the 
millimetre  was  used  at  the  present  time  in  the  scientific  world ;  whilst 
as  to  the  second  point,  the  adoption  of  the  T-^(y  ^^  ^  millimetre  instead 
of  the  Yhf^  i^  would  be  borne  in  mind  that  the  former,  which  was  first 
suggested  in  Holland,  was  now  the  accepted  Continental  standard 
(under  the  name  of  micro-millimetre),  with  the  special  symbol  /jl  (or 
sometimes  Mik.),  and  was  to  be  found  in  the  works  of  both  French 
and  German  writers  (particularly  diatomists^,  and  in  the  Proceedings 
of  the  principal  Continental  learned  Societies.  Even  without  this  to 
recommend  it,  he  thought  there  could  be  little  or  no  difference  of 
opinion  that  ^^  of  a  millimetre  was  far  too  large  a  standard. 

If  it  was  considered  desirable  for  any  purpose  not  to  lose  sight  of 
the  inch  altogether,  the  plan  suggested  by  Mr.  Beck  of  showing,  on 
one  micrometer,  subdivisions  bofii  of  an  inch  and  of  a  millimetre,  was 
a  very  convenient  one. 


Professor  Keith^s  paper,  '*  Note  on  Mr.  Wenham's  paper  *  On  ihe 
Measurement  of  the  Angle  of  Aperture  of  Objectives,'  was  takea  as 
read  in  consequence  of  i^e  lateness  of  the  hour. 


Mr.  ToUes*  paper  on  ^  An  IlluminatiDg  Traverse  Lens  "  was  post- 
poned until  the  next  meeting. 


See  tills  Journal,  vol.  i  p.  310,  and  vol.  ii.  p.  108. 
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A  Vote  by  Mr.  Crisp  ^  On  the  Poison  Apparatus  and  Anal  Glands 
of  Ants  "  (illostrated  by  two  drawings)  was  ti^en  as  read  for  the  same 
reason. 

The  President  annonnced  tiiat  afi»r  the  conclosion  of  the  ordinary 
meeting  in  April  a  special  general  meeting  wonld  be  held  to  make  two 
alterations  in  the  Bye-laws.  First,  to  proTide  that  the 'composition 
fee  payable  by  all  Fellows  hereafter  elected  should  be  31Z.  10a.  instead 
of  21Z. ;  and  secondly,  that  the  Presidents  or  Chairmen  of  the  Biolo- 
gical or  Microsoopical  sections  of  Societies  coming  nnder  Bye-law 
15  h  might  be  elected  Ex-officio  Fellows  in  lieu  of  the  Presidents  of 
the  Soeukies.  

The  fbllowing  objects,  Ac,  were  exhibited :~ 

Mr.  A.  D.  Michael : — ^Fonr  slides  illustrating  his  paper,  viz. : 

(I)  Tegeocranus  laitUj  nymph  (newly  traced^.  (2)  TegeocranuB  latuSj 
perfect  creature.  (3)  Tegeocranus  lahyrirUhums,  noy.  sp.  (4)  Scuto- 
vertex  aeidptus,  nov.  sp. 

Dr.  and  Mrs.  Hoggan: — Twelve  slides  illustrating  their  paper, 
consisting  of  preparations  from  (1  &  2^  the  broad  ligament  of  the 
uterus  in  a  pregnant  mouse ;  (3  &  4)  from  the  mesentery  of  a  rat ; 

ib  &  B)  from  the  mesentery  of  a  guinea-pig ;  (6)  from  the  skin  of  a 
eper  (subcutaneous  fat-layer) ;  (7)  from  the  mesentery  of  a  nursing 
mouse ;  (8  &  9)  frt>m  the  mesentery  of  a  mouse  found  nearly  dead 
of  starvation  in  an  empty  jar ;  (10)  from  the  mesentery  of  a  rat ; 

(II)  from  the  mesentery  of  a  young  rat  weaned  a  week  previously  by  its 
mother,  which  had  brought  it  into  a  semi  etorred  condition,  from  which 
it  had  recovered ;  and  (12)  fromthe  broad  ligament  of  the  liver  of  a  rat. 
All  illustrating  different  stages  of  development  and  retrogression  of  the 
&t-cell. 

[Preparations  were  variously  treated : — Q),  (3),  (7),  (8),  (11),  and 
(12),  silver  and  pyrogallate  of  iron;  (2),  (4),  and  (10),  silver,  osmio 
acia,  and  logwocni ;  (5)  silver  and  logwood;  (6)  blood-vessels  injected 
first  with  silver,  then  with  carmine  gelatine,  and  section  afterwards 
treated  with  osmic  acid,  pioro-carminate  of  ammonia,  and  indigo ; 
(9)  silver,  picro-carminate  of  ammonia,  and  osmic  acid. 

Mounted  (5)  in  varnish,  the  others  in  glycerin.] 

Mr.  Beck : — New  binocular  Microscope  with  swinging  bar  for 
condenser,  mirror,  and  lamp,  and  with  improved  movements. 

Mr.  Parker : — Five  slides  illustrating  his  paper,  viz. :  (1)  ScyU 
laruSy  newly  hatched  Phyllosoma  larva.  (2)  Daphnia^  entire  and  dis- 
sected, showing  structure  of  heart.  (3)  Asellua,  mouth  parts  and 
abdominal  appendages.  (4)  BlattOy  sahvary  gland  and  H^lphigian 
tubules.     (5)  Chora,  longitudinal  sections  of  terminal  bud. 

Mr.  J.  Mayall : — Tolles*  illuminating  traverse  lens. 

Mr.  Stephenson : — New  ^  objective  (by  Zeiss)  on  the  homogeneous 
immersion  system  (shown  on  Podura). 

Mr.  Crisp : — (1)  A  similar  objective.  (2)  Dr.  Seiler*s  mechanical 
microtome.  (3)  Two  forms  of  mounting  a  hemispherical  lens  for  im- 
mersion iUnmination  (by  Messrs.  Ross;,  one  enabling  the  lens  to  be 
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approximated  more  or  less  to  the  slide.  (3)  The  Weber  slide  (see 
p.  65).  (4)  Small  form  of  Dr.  Woodward's  prism  (see  voL  i.  p.  246). 
(5^  Stephenson's  erecting  binocular,  with  improved  method  of  sub- 
stituting the  polarizing  plane  for  the  silvered  reflector  by  the  rotation 
of  a  screw,  also  with  removable  body  for  ready  conversion  into  a 
monocular,  rotating  binocular  body  for  the  use  of  two  observers, 
mirror  wiih  special  movements,  &c.  (6)  The  first  parabolic  illnmi- 
nator  made  by  Mr.  Wenham  (in  1856.)  (7)  Slide  of  crystallized 
gold  (see  p.  193),  (lent  by  Messrs.  Beck). 


Hew  FeUows. — The  following  were  elected  Fellows  of  the  So- 
ciety:— The  Right  Hon.  Lord  Justice  Bramwell,  Messrs.  A.  M. 
Bremner,  T.  M.  Harvey,  T.  W.  Knight,  P.  Pochin,  G.  D.  Sawyer,  and 
B.  WoodalL  Honorary  FeUows. — ^Professors  P.  Harting,  of  Utrecht ; 
T.  Schwann,  of  Li^ge ;  and  Hamilton  L.  Smith,  of  Geneva,  N.Y.,  U.S. 

Walter  W.  Beeves, 

As$ist.-Secreiary. 
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Xn. — A  Coniribuiion  to  the  knowledge  of  British  Oribatidw. 

Bj  A.D.  MiGHAEL,  F.B.M.S.,  mth  the  afidstance  of  G.  F.  Gsobgb, 
M.B.O.S  Jl.  (of  Kirton  Lindsey). 

(Bead  Wore  the  Socibty,  March  12th^  1879.) 

Plates  IX^  X.,  jlhj>  XI. 

AMOKesi  tioB  Aearina  are  yarions  groups  which  have  received 
little  attention  in  England,  but,  probably,  there  is  not  any  family 
that  has  met  with  more  neglect  than  the  Oribatidss,  or  beetle 
mite& 

The  common  Bameeus  genicukUtts  is  well  known,  and  is 
mentioned  by  Curtis,*  who  discusses  whether  it  is  injurious  to 
Ti^etation.  I  haye  seen  a  print,  cut  from  some  work  pubhshed  in 
1800,  inappropriately  called  the  ^Wandering  mite,"  which  is 
evidently  one  of  the  OribatidaB,  probably  a  Notaspis.  Johnston  t 
mentions  a  Carabodes  nitens  in  Berwickshire,  but  I  doubt  it  being 
poBBible  to  identify  it,  although  it  is  evidently  one  of  the  Oribatidad ; 

DESCRIPTION  OP  PLATES. 
Platb  IX. 
Fu.  Iw — Tegeooranm  kiw.    Larva. 


Nymph  fi 
oack  isl 


fnU  grown.  The  central  ellipse  on  the 
8  the  oast  dorsal  skin  of  the  larva,  the  ^o 
next  rings  are  the  similar  oast  skins  of  the  nymph 
in  its  earlier  stages,  a,  sti^atlo  hair  seen  siae- 
ways;  &,  the  other  similar  hair  seen  edgewavs. 

^    3. —         n  n        Mature  (perfect)  creature  x  65.     a,  wing-like  ex- 

pansions of  the  cephalothorax ;  h,  stigmatio  hairs ; 
c,  projection  of  the  sternal  plate  deft  for  the  inser- 
tion of  the  first  pair  of  legs;  d,  projecting  lateral 
ridge  (at  a  lower  level  than  the  dorsal  plate), 
forming  a  protection  to  the  first  and  secona  pairs 
of  legs  when  they  are  folded  np. 

„     4w —         „  M        Palpns  (copied  from  Nicolet). 

*•     5. —         „  „       Mandihle         „  „ 


*  'Farm Insects.' 

t  •  Hist.  Berwickshire  Nat.  Field  Club,*  vol.  iU.  p.  113. 
VOL.  n. 
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some  parts  of  his  description  most  be  error0>  while  other  necegsary 
particulars  are  omitted. 

The  occurrence  of  some  Hoplophora  has  been  noticed  by 
Mr.  George,  *  and  there  may  be  other  flying  notices.  I  am  not 
awate  that  anyone  has  attempted  to  search  oat  and  put  on  record 
tiie  species  fonnd  in  this  oonntry.  The  late  Andi^w  Murray  t 
simply  notices  one  species  in  each  of  Nicolet's  genera,  remarkmg 
that  many  of  them  might  probably  be  found  here  if  properly 
looked  for. 

This  neglect  cannot  arise  firom  lack  ci  objects  of  interest, 
as  anyone  paying  attention  to  them  will  soon  ascertain.  I  com- 
menced collecting  and  investigating  them  last  spring;  while  so 
enga^  I  accidentally  ascertained  tiiat  Mr.  G.  F.  George,  of 

Platb  X. 
Fio.  h^Nothnu  thdeproGtu9,    Egg, 

n    8.— >      M  H         Mature  creature  x  65.    a,  cast  dorsal  skiu  of  larva; 

b,  ditto  of  nTmph  (first  change) ;  c,  ditto  of  ditto 

(second  change) ;  d^  ditto  of  ditto  (third  change) ; 

«,  back  of  perfect  creature ;  /,  stigmatio  hair  ; 

^,  stigmata. 
H    4.—     H  »         Palpus  X  800. 

„    5.^      „  „  Mandible  x  800. 

„    6.—     „  „         Maxilla  x  800. 

M    7,^Ttg90Grcmui  Hongatut,  a,  hairs  of  the  Tertex ;  6,  hairs  proceeding  firom  edge 

of  wing-like  expansion  of  oephalothoarax  and  ODflB- 

ing  in  front  of  tne  rostrum. 
^    8.->-         „  99       Under  side,    a,  labium ;  6,  wing-like  expansion  oC 

cephalothoraxj   c,  shorter  ditto  lower  in  leyel; 

d,  projection  of  stcomal  plate  indented  for  insertion 

of  first  and  second  pain  of  legs;  «,  uial  plates ; 

f.  genital  plates. 
„    9.-         «  „       Palpus  X  800. 

n  10.—         „  „        Mandible  x  800. 

PULTB  XL 
Fia.  1. — Tsgeoercmui  ooriacwM  x  85. 

H    2,^T9g€ooram$  kbyrmikiom  x  65. 

„    8.— >        n  n  Mouth  organs,    a,  labium :  &,  mandible  partijr  show- 

ing from  below  the  maxilla;  o,  maxilla ;  d;  palpna. 

H  ^.—ScviourUM  Kulptut  X  (»5.  a,  tectum ;  6,  wing  of  ditto ;  c,  tennual  hair 
of  same  wing;  d,  projecting  point  of  dorsal  plate ; 
behind  is  seen  tba  dearer  depressed  area  visini^ 
from  the  absence  or  thinness  of^the  chitine;  «,  stic^ 
matio  hair;  /,  projection  tsom  sternal  {date  be- 
tween third  and  fourth  pairs  of  legs. 

M    5. —       H  »      ITnder  side  x  65.    a,  ri'flexed  edge  of  the  doraal 

plate  seen  embracing  the  sternal  ulate. 

„    6.—       M  n      Fourth  and  fifth  johits  and  tarsus  of  first  pair  of  1^8, 

showing  projection  of  fourth  joint  x  800. 

n     7.—  n  w         PUpUS  X  SlW). 

ft    8.—       „  „      Mandible  x  800. 

„    9. —  .     „  n      JBhid  of  a  maxilla. 


*  •  Sdenoc-Gossip,'  1877,  p.  205. 
t  *  Eoonomio  Bnuimology.^ 
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Kirbm  Lindaefj,  was  doing  the  Bame  thing.  I  oommnnicated  to 
him  that  I  was  prepariog  a  paper  on  the  subject  to  be  submitted  to 
this  Society,  and  he  at  once  placed  his  obsenrations  and  specimens 
at  my  disposal^  a  piece  of  generosity  which  I  desire  most  gratefully 
to  acknowledge.  I  have  endeavoured  to  mention  his  obeerrations 
as  ihey  occur.  My  searches  have  been  made  during  the  past 
twdiye  mcmths,  near  Tamworth,  in  Warwickshire;  at  Wandsworth, 
in  Surrey ;  Epping  Forest ;  and  the  shores  of  Loch  Maree  and 
Loch  Ewe,  in  the  Soes-shire  Highlands;  Ej^ing  being  more 
thorough^  hunted  than  the  other  places. 

Mr.  George  has  collected  entirely  at  Eirton  Lindsey,  in 
linoolnshire. 

I  am  aware  that  the  *  Transactions '  of  this  Society  are  not  the 
place  to  mon(^raph  a  &mily  of  British  Arachnida,  ^though  of 
microscopic  size,  nor  would  the  number  of  plates  wluch  can  fairly 
accompany  a  paper  like  this  enable  one  to  do  so,  even  if  twelye 
months'  searching  were  sufiBdent  for  the  purpose,  whibh  is  far  from 
being  the  case ;  out  I  have  thought  that  our  obsenratkms  might 
posffibly  be  of  sufficient  interest,  and  would  contain  sufficient 
entirely  new  matter,  to  excuse  my  occupying  a  little  of  your  time. 

The  plan  I  haye  followed  is  to  giye  firat  a  short  sunmiary  of 


the  principal  distinctiye  characters  of  the  fiEtmily  and  a  reference  to 
the  Leading  foreign  bibliography  (there  is  not  any  Englii^^ ;  tiien 
such  obeerrations  as  to  general  matters  as  I  haye  to  submit ;  and, 
finally,  to  giye  a  list  of  the  species  found,  with  any  obsenrations  as 
to  each  species  which  I  haye  thought  new  and  interesting,  and  also 
details  of  such  laryas  and  nymp)s,  which  had  not  been  before 
obs^ryed,  as  I  haye  been  able  to  rear,  so  as  to  be  certain  what 
species  they  belonged  to. 

Distindive  Characters  ofihe  Family. 

Taking  for  granted  the  distinctions  common  to  all  Acarina,  the 
Oribatidie  are  formed  into  a  strongly  marked  group  by  the 
following  characters,  yiz. : — 

1.  A  hard  chitinous  exo^skeleton,  as  in  a  beetle;  it  is  this 
resemblance  that  has.giyen  origin  to  the  name  of  beetle  mites. 
The  chitine  coyers  eyery  external  part  of  the  perfect  creature,  and 
is  yery  hard,  but  extremely  brittle  and  entirely  deyoid  of  elasticity^ 
80  that  on  any  pressure  it  breaks  into  fragments;  it  is  always  Uack 
or  brown. 

2.  The  form  of  the  stigmatic  and  tracheal  system,  which  is 
peculiar,  consisting  of  two  b^rd,  more  or  less  projecting,  stigmata, 
of  a  short  tubulur  or  trumpet  shape,  one  at  each  side  of  the 
cephalothorax  near  the  juncture  with  the  abdomen  (but  yarying  a 
liUle  in  position) ;  below  each  of  the  stigmata  is  an  air  sac,  and 
some  bng  filiform  tracheaa  supplying  the  body,  and  from  inside 
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the  edge  of  each  of  the  stigmata  always  proceeds  a  hair,  the  shape 
of  whidi  yaries  with  the  species ;  it  is  known  as  the  protecting  hair, 
and  I  have  a  few  words  to  say  ahont  it  hereafter. 

3.  The  legs  have  inyariably  fiye  joints,  and  are  terminated  by 
either  one  or  three  claws,  without  sucker  or  caronde. 

4.  The  palpi  haye  fiye  joints. 

6.  The  yentral  surface  is  pierced  by  three  openings,  the  first 
formed  anteriorly  by  the  oyernanging  of  the  dorsal  surface  and 
posteriorly  by  a  deej)  indentation  of  the  sternal  plate ;  through 
this  openmg  the  palpi  and  organs  of  the  mouth  are  protruded  (or 
withdrawn  at  will),  and  in  most  species  the  orifice  can  be  almost 
entirely  closed  by  the  labium.  The  second  orifice  is  rhomboidal 
or  oyal,  and  is  always  closed  by  two  chitinous  plates  Uke  folding 
doors,  which  open  to  afibrd  a  paeeage  to  the  reproductiye  organs. 
The  third  orifice  is  the  anal,  and  is  similar  in  shape  to  the  genital, 
and  is  closed  by  similar  plates,  which  are  usually  larger  than  the 
genital  one& 

6.  There  neyer  are  any  yisible  eyes. 

Bibliography* 

I  haye  not  attempted  to  giye  an  exhaustive  biblio^phy,  but 
only  referred  to  the  few  authors  whose  works  are  of  miportance, 
ana  a  reference  to  which  is  almost  necessary  for  the  latter  part  of 
this  paper ;  these  I  haye  arranged,  not  in  order  of  date,  but,  to  some 
extent,  in  order  of  importance. 

The  first  place  must  be  assigned  to  Nicolet's  mono^ph  of  the 
OribatidaB  in  the  neighbourhood  of  Paris,*  an  admirable  work, 
beautifully  illustrated,  dear,  and  distinct.  I  haye  followed  his 
arrangement,  introducing  such  species  as  Nicolet  did  not  find,  in 
what  appear  to  me  to  be  their  respectiye  proper  places ;  but,  while 
doing  so,  I  may  say  that  I  probably  might  not  quite  adhere  to  this 
syst^  were  I  myself  writing  a  monograph,  as,  although  it  has 
the  adyantage  of  great  distinc^ess,  it  seems  to  me  highly  artificial, 
and  I  doubt  if  one  or  two  of  the  distinctions  can  be  supported,  for 
instance,  the  great  stress  laid  on  the  difference  between  nomodactyl 
and  heterodacWl  daws ;  I  doubt  whether  any  truly  homodactyl 
daws  exist  in  we  &mily,  it  seems  to  me  probably  more  a  question 
ofd^ree. 

G.  L.  Eoch,  in  his  great  work,t  has  described  and  figured  an 
immense  numb^  of  spedes  and  giyen  their  classification  in  a  sub- 
sequent work ;  %  these  two  books  form  a  yast  storehouse  of  know- 
ledge relatiye  to  the  Acarina,  and  a  monument  of  human  industry ; 
they  are  an  absolute  neoessily  to  the  apterologist,  but  it  must  be 

*  *  ArchiyeB  du  Museum,'  1855,  t.  7. 

t  *  Deutschland's  Orastaoeen/  ko, 

i  '  Ueberaicht  des  Araohuidenaystems.' 
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confessed  that  the  descriptions  and  figures  are  often  scarcely  suffi- 
cient for  identification,  and  that  every  specimen  which  presents  the 
smallest  difference  is  given  as  a  distinct  species ;  oft^  the  male, 
female,  and  nymph,  and  even  the  nymph  after  each  chan^  of  skin, 
are  given  as  distinct  species,  producing  confusion.  Aoch  had 
scarcely  a  genius  for  das^cation ;  his  genus  Nothras  for  instance 
is  a  strange  collection  of  heterogeneous  creatures.  I  should  think 
it  my  fiiult  that  several  of  his  genera  do  not  convey  any  clear  idea 
to  my  mind,  if  such  men  as  Nicolet,  Murray,  and  Megnin,  had  not 
said  the  same  thing  before  me. 

Hennann*  has  described  and  figured  several  species  in  a 
manner,  like  all  his  work,  most  admirable,  considering  tne  date,  but 
not  always  sufficient  for  modem  requirements. 

Du^,  t  in  his  excellent  papers  on  the  Acarina,  treats  of  the 
Qribatiaae,  but  more  shortly  than  of  the  other  families. 

Ed.  Glaparede  %  gives  some  highly  interesting  observations  of 
the  transformations  (^  Hoplophora,  &c. 

There  are  numerous  other  authors,  such  as  GervaiB,§  De 
Geer,  ||  Latreille,!  Lucas,**  Thorell,tt  &c.,  whose  works  contain 
valuable  information. 

Oeneral  Observations. 

It  appears  to  be  the  result  of  modem  research  that  the 
Oribatidie  are  the  only  family  of  Acarina  no  species  of  which  is 
ever  parasitic  at  any  stage  of  its  existence ;  the  various  Sareoptidas 
and  some  others  of  the  tme  Acari  are  always  parasitic,  the 
Ixodidse  partly  so ;  the  Oamasinse  and  maOT  of  the  Hydrachnidse 
are  parasitic  during  the  nymph  stage ;  the  Trombididw  during  the 
curious  hypopial  nymph  stage ;  tX  and  Megnin  has  lately  shown 
that  even  some  of  the  Cheyleti  are  in  a  sense  parasitic,  §§  but 
it  never  occurs  amongst  the  Oribaiidse. 

It  seems  to  me  that  the  numerous  contrivances  for  protecting 
the  legs  in  the  OribatidsB  have  not  been  sufficientlv  noticed,  nor 
their  purpose  underatood ;  the  animals  are  all  v^table  feeders,  and 
are  alow  and  cannot  escape  from  enemies  by  running ;  thev  are  not 
im>vided  with  weapons  of  defence,  but  are  furnished  wiw  a  very 
nard  sheU,  and  tiieir  safety  consists  in  trusting  to  it  and  ''shamming 
dead" :  this  would  be  useless  if  their  legs  were  exposed.  Everyone 
who  has  seen  a  predatory  mite  seize  a  victim,  knows  that  it  usually 

*  *  Memoire  Apt^rologiqne,'  Strasbourg,  1804. 

t  '  Annales  des  Sdencee  NatureUes,'  1884. 

X  '  Stndien  iiber  die  Acariden,'  Leipzig,  1868. 

§  'Histoiie  Nat  des  Apt^es,'  Paris,  1847. 

1  'M^moires  pour  servir  k  I'Hiat.  Nat.  des  Inseotcs,*  Stockholm,  1778. 

^  *  Hist.  Nat.  des  Cmstaces  et  des  Insectes,*  Paris,  An  XII. 

**  '  Exploration  8cientifiqae  de  TAlg^e.' 

ft  •  OdSr.  Sv.  Ak.,'  28,  695.    (1871.) 

Xt  M^nin,  *  Journal  de  TAnatomie,'  1874. 

i§  Ibil,  1878. 
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does  80  by  the  leg,  and  alihoagli  a  eheyktus  might  not  be  able  to 
make  miiich  impression  on  one  of  the  OrwaUdm,  yet  a  chdifer  would . 
probably  be  more  sncoessfoL  This  protection  of  the  legs  is  carried 
to  its  highest  perfection  in  Eopbphora^  where  the  legs  are  short  and 
project  on  the  yentral  sorfiftce  near  the  hinder  part  of  the  cephalo* 
thorax,  which  is  only  nnited  to  the  abdomen  by  an  articulation 
allowing  the  former  to  shnt  down  on  the  ventnd  snr&ce  of  the 
latter,  the  hood  which  covers  the  oephabthoraz  £>rming  a  hard, 
dose,  box  oyer  the  legs  (which  have  been  retracted),  and  the 
various  parts  of  the  month  ftc.,  so  that  (the  genital  and  anal  plates 
being  closed)  one  unbroken,  hard  sumce  is  presented  to  the 
enemv,  and  it  is  amusmg  to  watch  the  cephalothorax  being  raised 
and  tne  legs  cautiously  making  their  appearance  when  the  danger 
is  supposed  to  be  over. 

In  the  genera  FebpB  and  Oribata  there  is  a  chitinous  flexible 
wing-like  expansion  to  me  fore  part  of  the  edge  of  the  abdomen, 
projecting  a  little  forward ;  when  any  alarm  occurs,  tiie  1^  are 
neatly  folded  against  the  body  and  this  wing-like  cover  dosed  over 
them,  making  tne  whole  as  snug  and  as  slippery  as  possible. 

In  the  genera  Tegeocranw,  Notaspis,  ^c,  the  sternal  plate  or 
the  lower  edge  of  the  dorsal  bears  several  strong  projecting  ridges, 
leaving  deep  depressions  between  them  into  which  the  legs,  when 
folded  up,  exactly  fit ;  the  leg  generally  being  bent  at  the  middle 
joint,  and  one  ridge  lying  within  the  flexure,  so  that  the  whole  ]eg 
can  lie  upon  the  under  surfiioe  of  the  body,  and  be  almost  as  weU 
protected  as  by  the  former  methods. 

In  EremsBM,  &c.,  the  coxffi  of  tiie  first  and  second  pairs  of  legs 
are  set  in  deep  indentations  of  the  sternal  plate  open  above  and 
below  with  strong  projections  between.  I  have  observed  that  this 
arrangement  not  only  protects  the  leg,  but  also  enables  the  creature 
to  raise  it  right  over  ite  back,  which  is  useful  to  it,  enabling  it  to 
right  itself  when  it  &lls  on  its  back,  as  it  frecmently  does. 

While  treating  of  the  modes  in  which  OnbcUidse  protect  them- 
selves, I  may  call  attention  to  the  singular  habit  which  several 
species,  and  the  nymphs  of  others,  have,  of  coating  themselves  with 
extraneous  matter;  this  is  attained  in  various  ways.  In  most 
members  of  the  ^enus  Nothrvs  the  back  is  concave,  and  dirt  is 
piled  in  the  concavity ;  in  Damseus  genieulatus  and  D.  davipes,  the 
oack,  {particularly  in  the  nymphs,  is  provided  with  numerous  long 
hairs ;  it  is  by  some  means  plastered  with  mud,  which  adheres  to  the 
hairsy  and  indeed,  it  is  not  easy  to  get  it  off  without  destroying  the 
creatura  In  Damasuspapillipes  and  D.  vertictUipes  a  different 
mode  is  seen ;  the  whole  creature,  including  legs,  and  often  each 
individual  hair,  is  thickly  coated  with  white  dust,  so  that  the  animal 
looks  as  if  it  had  been  rolled  in  plaster  of  Paris. 

Another  strange  habit  of  many  of  the  Oribatidas,  which  also  is 
probably  protective,  consists  in  carrying  on  tiie  bade  a  pile,  or 
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shield,  of  the  dorsal  parts  of  the  east  sldns  from  the  eariier  stages, 
which,  adhering  dosely  to  the  hack  of  the  perfect  creatnre,  or  the 
nymphs,  as  the  case  may  be,  give  it  the  appearance  of  being  a 
totally  differ^t  shape  fix>m  what  it  is ;  this  is  seen  in  Damam 
vertieSUpes,  Noihrus  iheleproclus,  and  others,  and  is  admirably 
shown  in  the  nymph  of  Teffeocranus  lotus. 

Before  doemg  these  general  observations,  I  should  mention 
hahitat :  DamaBus  aeniculatm  and  D.  eUwipeSf  the  genns  EopUh 
jihoroj  and  scmie  others,  Uyo  chiefly  nnder  bark,  and  moreen)eeiaIly 
m  decaying  wood ;  some  of  the  genus  Oribala  may  be  Ibnna  on  tfaie 
leaves  of  trees,  bat  the  greater  number  of  the  OribaUdm  are  more 
or  less  BoUtary,  and  live  either  in  moss,  prefiarring  that  growing 
on  the  lower  parts  of  trees,  or  under  stones,  but  I  have  found 
them  most  numerous  upon  some  of  the  parasitic  fungi  which  grow 
out  from  the  steins  of  toees  in  woods ;  this  is  specially  the  ease  with 
TegeocroflMU,  The  moss  must  be  damp  but  not  wet ;  I  have  found 
but  few  when  it  was  either  very  wet  or  very  dry. 

TramformaiioM. 

I  consider  that  the  most  interesting  work  that  I  have  done  for 
this  paper  in  this  department  is  in  traong  the  transformations  and 
life-history  of  Tegeocrcwas  htus^  the  larva  and  nymph  of  which  have 
not^  to  my  knowledge,  been  before  observed,  and  are  remarkable 
creatures;  indeed,  I  fancy  that  those  who  look  at  the  nymph  and 
perfect  creature  will  agree  with  me  that  no  more  singular  trans- 
formation exists  amongst  the  AcanncL 

The  mode  of  watdiing  transformations  which  I  have  adopted 
has  be^i  much  the  same  as  I  empbyed  in  breeding  Cheyleti  and 
Olyeiphoffi;  I  have  succeeded  better  with  a  simple  glass  ring  cell 
wiw  a  loose  thin  cover  kept  on  by  a  dip,  than  with  more  elaborate 
or  more  perfect  apparatus ;  into  each  cell  a  small  piece  of  moss  or 
decayed  wood  was  placed,  having  been  first  carefull]^  examined 
under  the  Microscope  to  see  that  it  did  not  contain  mites  or  cva^ 
then  the  mites  to  be  studied  were  careftdly  picked  in  one  by  one, 
onlv  <me  sort  being  placed  in  a  cell,  and  only  a  few  specimens ; 
eacn  cell  was  examined  every  day,  and  air  and  moisture  given  when 
necessary.  When  I  was  fortunate  enough  to  find  a  captive  com- 
mencing its  transformation,  the  whole  apparatus  was  transferred  to 
the  stage  of  the  Microscope  and  the  change  watched;  I  have  usually 
kept  some  twenty-five  to  thirty  of  these  breeding  cages  going 
through  the  past  summer,  but  have  found  great  difficulty  in 
keeping  some  species,  and  have  not  succeeded  in  getting  them  to 
lay  eggs,  although  I  have  bred  through  from  eggs  and  larvaa  which 
I  have  found.* 

The  escape  of  the  larva  from  the  egg  I  have  watched  in  the 

*  Since  ihis  paper  baa  been  lodged  with  the  Society  I  have  sncoeeded  in  the 
ease  of  Togeocranus  ooriaoeua. 
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case  of  DameBus  genicvJatus  and  D.  elavif&i ;  the  egg  in  these 
species  is  an  oyal  somewhat  flattened  on  two  sides ;  it  is  orown,  but 
round  the  edge  runs  a  lighter  band  where  it  seems  that  the  shell  is 
thinner ;  along  this  band  the  shell  breaks,  finally  separating  into  two 
boat-like  pieces ;  it  breaks  first  at  the  small  end,  wnich  contains  the 
head,  or  rather  rostrum,  of  the  larva;  the  long  legs  are  doubly 
folded  upon  the  under  side  of  the  body;  the  long  hairs  of  the  back  lie 
flat  and  pointing  straight  backwards ;  the  front  jpart  of  the  oephalo- 
thorax,  when  I  watchol  the  process,  protruded  nrst ;  it  was  sbwly 
followed  by  the  anterior  pair  of  legs ;  then  the  whole  cephalothorax 
and  the  feconi  pair  of  legs  gradually  made  their  appearance,  the 

Sro^ess  being  very  slow ;  a  long  delay  then  seemed  to  take  place, 
urmg  which  the  various  parts  ^ifiened  and  assumed  their  normal 
positions,  the  hairs  becoming  more  or  less  perpendicular ;  the  hinder 
pair  of  legs  (for  the  larva  is  hexapod)  remained  in  the  shell  until 
the  last,  and  pushing  against  the  inside  of  one  half,  while  the  back 
rested  in  the  other,  seemed  slowly  to  open  it.  As  the  difliarent 
parts  emerged,  everything  movable  was  kept  continually  moving,  a 
strange  si^t  in  these  dow  and  lazy  creatures;  the  1^  were 
worked  in  all  directions,  and  it  vras  amusing  to  watch  the  parts  of 
the  mouth  constantly  going ;  the  lobster-like  mandibles,  usually  so 
difficult  to  see,  were  protruded  and  retracted  independently,  and 
kept  snapping  contintudly.  The  escape  from  the  egg  lasted  six  or 
eight  hours ;  I  cannot  say  if  it  takes  as  long  in  a  state  of  nature. 

The  change  from  the  larval  to  the  nymph  stage  does  not  offer 
any  sufficient  difference  from  that  from  nymph  to  perfect  creature 
to  make  it  necessary  to  describe  it.  Clapar^e  {toe.  cit.)  in  his 
admirable  papers  on  the  Acarina  describes  how  he  vratched  the 
transformations  of  water  mites  of  the  genus  Atax,  and  found  that, 
on  the  change  from  larva  to  nymph  and  from  nymph  to  perfect 
creature,  it  was  not  a  mere  change  of  skin  that  was  effected,  but 
that  the  whole  creature  dissolved,  the  new  creature  being  formed 
from  the  material,  the  skin  of  the  old  creature  coming  away  and 
leaving  an  egg-shaped  body,  long  before  the  new  creitture  was  frilly 
developed.  More  lately  M6gnin  has  traced  the  development  of  the 
Sarcoptidm  and  Oamasinm  vdth  precisely  the  same  result  as 
Glaparede. 

I  am  not  aware  that  anyone  has  previously  watched  the 
Oribatidse,  but  my  own  observations  upon  them  certainly  lead  me 
to  the  same  conclusion.  It  must  not,  however,  be  forgotten  that 
Duges,  in  his  excellent  chapter  on  the  Hydrachnidse,  the  trans- 
formations of  which  he  v^atched,  expresses  a  contrary  opinion,  and 
says  that  the  creature  retires  vnthin  its  own  skin  as  within  a  bag, 
and  that  the  parts  are  modified  rather  than  newly  formed ;  and  he 
says,  in  support  of  this  view,  that  mutilated  parts  do  not  reappear. 
Probably  uie  real  divergence  of  opinion  is  not  so  great  as  it  seems, 
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vd  Dnges  describes  a  partial  dissolntioDy  although  he  thinks  that 
the  legs,  for  instance,  are  formed  at  the  expense  of  the  old  le^ 
instead  of  from  the  general  mass  of  the  body,  which  M^nin 
denies,  and  which  does  not  coincide  with  my  own  opinion. 

As  a  rale,  the  integnment  of  the  larva  and  nymph  of  the 
Orihatidm  is  soft  and  h^ht-colonred ;  in  the  perfect  creature  it  is 
hard  and  dark;  this  is  subject  to  the  modification  hereafter 
mentioned. 

In  the  final  change,  which  I  have  carefully  watched  in  the  case 
of  Tegeocranus  laivs  and  Oribata  ptrndcUa,  the  adult  nymph 
gradually  becomes  inert,  creeps  into  a  hole  or  sheltered  place,  and 
seems  to  me  to  fix  its  claws  firmly  in  whatever  it  is  resting  on ;  it 
then  becomes  motionless  and  to  all  appearance  dead.  In  one  or 
two  instances  with  Teffeocranus  lotus  I  carefully  cut  out  the  minute 
piece  it  was  fixed  on,  and  placed  it  where  I  could  see  it  better, 
preserving  the  same  conditions ;  in  this  state  it  remained  for  about 
a  fortnight  without  any  signs  of  life,  at  the  end  of  that  time  the 
skin  got  rapidly  darker,  and  about  twelve  hours  after,  the  skin 
split  at  the  posterior  edige  (the  creature  being  a  flat  oval)  and  the 
anal  margin  of  the  body  of  the  adult  slowly  appeared  by  the  skin 
shrinking  from  it ;  this  splitting  along  the  edge  and  shrinking  of 
the  skin  imperceptibly  proceeded  from  behind  forward,  the  creature 
remaining  motionless.  After  five  or  six  hours  one  could  see  that 
the  parts  of  the  perfect  creature  were  formed  independently  of  the 
sinular  parts  of  the  nvmph,  the  legs,  for  instance,  not  being  formed 
within  the  old  legs  which  were  stretched  out,  but  being  folded  on 
the  body  and  securely  packed  within  the  depressions  between  the 
protecting  ridges  before  mentioned.  When  the  skin  had  split 
sufficient^  Deut,  the  perfect  creature  at  last  moved,  slowly  unfolded 
its  h^  withdrew  its  cephalothorax  from  the  fore  part  of  the  old 
skin,  uke  a  finger  from  a  glove,  and  walked  ofi^  leaving  the  old  skin 
with  outstret(med  legs  in  the  same  position  it  had  occupied  for  a 
fortnight 

With  regard  to  the  discovery  of  the  nymph  of  Tegeocranm 
lotus,  one  day,  when  searching  for  Oribatidas  amongst  moss  on  an 
old  tree  stump  in  Epping  Forest,  I  found  between  the  moss  and  the 
wood  a  creature  new  to  me.  On  examining  it  under  the  Microscope, 
I  found  that  it  belonged  to  the  £unily  I  wanted,  but  was  so  strange 
and  bizarre  Uiat  I  haraly  knew  how  to  class  it ;  it  was  a  flat  oyal, 
the  edge  cut  into  great  triple  serrations  difficult  to  describe,  and  from 
each  serration  sprang  a  long  thick  spine,  bent  into  an  elegant 
double  curve  and  armed  with  short  thorns,  while  ring  within  ring 
on  ihe  back  were  the  cast  dorsal  skins  of  the  earlier  stages,  each 
bearing  its  own  serrations  and  spines,  so  that  the  whole  dorsal 
surface  was  a  chevaux-de-frise,  the  ventral  surface  being  pressed 
ck)6e  to  the  wood.    At  once  there  arose  the  question,  was  this 
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strange  organiflm  a  nymph  or  a  perfect  form  ?  As  before  stated,  the 
nym^  are  usually  soft  and  light-cobnred,  the  perfect  form  hiurd 
and  dark,  but  this  is  modified  by  the  fact  that  with  each  diange  of 
skin  the  nymph  becomes  somewhat  harder  and  darker,  so  that  the 
nymph  of  a  species,  the  adnlt  of  which  is  very  black  and  hard,  as  in 
the  Teffeoerani,  becomes,  before  the  final  chiuige,  as  dark  and  hard 
as  some  other  species,  e.g.  many  of  the  geneia  Noihrus  and 
Eremseu8,saeB&er  it.  To  decide  tins  I  searched  and  at  last  obtained 
seToral  more  living  specimens  of  yarions  ages ;  some  appidared  to 
show  eggs,  which  strongly  fayoiLred  the  idea  that  it  was  an  adnlt, 
as  the  appearance  somewnat  indicated.  1  also  obtained  some  cast 
skins.  While  in  donbt,  I  receiyed  a  letter -from  Mr.  George,  with  a 
rough  sketch  of  something  he  had  fonnd,  which  was  manifestly  my 
crecSure ;  he  had  only  one  snecimen,  and,  like  myself^  was  in  donbt 
whether  it  was  a  nymph  or  aanlt ;  his  individual  enowed  eggs,  whidi 
pointed  to  the  adiut  theory.  I  kept  all  I  conld  get  alive  for  some 
weeks  without  any  indication  of  a  more  perfect  stege ;  still  I  conld 
not  rid  myself  of  the  idea  that  it  was  only  a  nymph,  my  reasons 
beiDg,  first,  that  it  bore  on  its  back  the  dorsal  parts  of  the  larval 
and  two  pupal  skins  only,  and  in  Nothrus  thdeproctus  and  others 
that  I  had  watched,  the  nymph  had  cast  its  skm  twice  before  the 
change  to  the  perfect  form ;  secondly,  that  I  found  what  seemed 
to  be  a  discarded  skin  as  perfect  as  the  animal  I  had  alive;  if  it 
were,  something  must  have  come  out  of  it ;  thirdly,  I  had  one  dead 
specimen  which  seemed  to  show  something  forming  below  the  skin. 
Ikept  my  breedmg  cages  going  until  the  last  day  of  my  stay  in 
Eppmg  Forest,  without  success ;  but  the  evening  before  I  left^  one 
became  much  darker,  and  the  morning  I  was  leaving  for  the 
Highlands  the  skin  of  the  nymph  split,  and  Teffeoeranue  laius 
emerged  as  before  described. 

I  relate  this  to  show  the  necessity  for  caution  in  judging  whether 
a  newly  found  mite  is  a  nymph  or  perfect  creature,  and  how  excu- 
sable it  was  in  Eoch  to  figure  them  often  as  separate  species,  writing 
when  he  did. 

I  have  mentioned  above  that  some  specimens  apparently  contain 
eggs;  it  is  quite  possible  that  Mr.Qeorgeand  Iwere  mistaken,  and 
that  they  were  not  eggs ;  their  being  so  seems  inconsistent  with  the 
dissolution  and  reformation  of  the  animal  in  the  change  from  nymph 
to  imago ;  but  it  must  be  remembered  that  G.  Sobin  has  shown  * 
that  the  male  Dermaleiehi  copulate,  not  with  the  final  form  of  female, 
but  with  an  intermediate  form,  which  in  appearance  ahnost  exactly 
resembles  the  nymph ;  and  the  same  author  and  M^gmn  have  de- 
monstrated that  this  intermediate  form,  which  they  call  ^  femeUe 
aocoupUe^'  often  shows  eggs,  although  not  provided  with  any  vulva 
of  ge^tion,  which  only  appears  in  the  final  form  of  female.    This 

•  *GompteB  BendiiB,'  186S,  p.  776. 
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m  asBerted  by  H^nin  to  apply  to  the  TyroglypJU,  Olyciphagi^ 
Carpofflyphi,  QcanasinsB^  and  TrombididsB:  it  wonld  tberefore 
from  anaJogy  be  likely  to  occur  in  the  OrAatidm,  although  I  am 
not  aware  that  it  has  been  observed,  and  if  so  these  may  well  haye 
heesa  femdlaa  accoupteea,  or,  as  I  shonld  call  them,  nnbile  females. 

I  was  carious  to  see  how  the  casting  of  the  skin  was  so 
managed  as  to  leaye  the  pile  of  the  dorsal  parts  on  the  back,  and 
tibooght  this  a  &yonrable  species  to  obserye.  I  did  not  find  any 
difficulty  in  doing  sa  The  skin  Bi>lit3  along  the  edge,  commencing 
at  the  rear  as  before  described,  until  it  readies  the  rear  of  the  ver- 
tex ;  then  the  split,  instead  of  continuing  round  the  edge  of  the 
oephalothorax,  goes  across  the  back,  and  me  creature  backs  out  of 
tl^  fore  and  lower  part  of  the  old  skin,  keeping  the  dorsal,  or  rather 
dorso-abdominal,  portion  still  on  its  back  There  does  not  appear 
to  me  to  be  any  disintegration  of  the  creature  in  mere  changes  of 
skin.  Every  larva  or  nymph  which  I  have  figured  or  mentioned  I 
have  assured  myself  of  by  breeding  it  to  the  perfect  form. 

Organs  of  Special  Sense. 

As  before  stated,  Oribatidae  have  not  any  visible  eyes  that  have 
yet  been  discovered.  I  have  before  expressed  an  opinion  that 
others  of  the  Acarina  whose  condition  is  similar  have  some  sense 
of  sight,  or  are,  at  all  events,  sensitive  to  light,  which  most  of  them 
dislike ;  in  order  to  utilize  this  dislike  in  tracing  sight  further  if 
possiUe,  I  placed  a  Uving  Eremmus  M<mgus,  one  of  tine  most  lively 
of  the  OrtbatidsB,  in  a  large  glass  cell,  putting  a  piece  of  moss  in 
the  middle.  I  then  arranged  the  Microscope  so-that  the  sun  fell  on 
the  stage,  but  placed  a  dark  screen  to  throve  it  into  shadow.  I  then 
placed  the  cell  on  the  stage,  and  watched  until  the  mite  was  on  the 
raised  edge  of  the  cell,  where  they  generally  like  to  be.  I  then 
suddenly  removed  the  screen ;  the  mite  did  not  wander  vaguely 
about,  but  came  down  from  the  edge,  and  crossed  the  bottom  of  the 
cell  in  a  straight  line  for  the  moss,  tmder  which  he  got ;  the  same 
experiment  repeated  once  or  twice  had  the  same  result.  I  leave 
my  hearers  to  decide  whether  this  does  not  indicate  some  sense  of 
sight 

What  are  called  the  protecting  hairs  of  the  stigmata  were  once 
supposed  to  be  organs  of  vision ;  this  was  evidently  incorrect,  and 
k  lonff  since  exploded.  The  high  authority  of  Nicolet  and  others 
is  in  mvour  of  their  being  simply  protecting  hairs.  Doubtless  tiie 
contrivances  by  which  stigmata  and  spiracles  are  protected  are  various, 
but  it  is  generally  apparent  that  they  are  admirably  suited  to  their 
purpose.  It  is  not,  however,  at  idl  dear  how  these  hairs  can  be  of 
any  protection;  there  is  never  more  than  one  on  each  side ;  they 
cannot  exclude  dust,  &c.,  because  whatever  the  form  of  the  hair, 
ody  the  fine  part  is  near  the  stigmatic  opening,  and  they  are  too 
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soft  and  flexible  to  be  effectiye  defensive  weapons ;  whereas  the  Joints 
of  the  legs  are  often  defended  by  powerful  spikes ;  the  dabbed  ends 
borne  by  so  many  of  these  hairs  are  often  hollow  or  cellular,  and  it 
seems  possible  thstt  they  may  be  eyentnally  found  to  be  the  seats  of 
some  special  sense  (as  hearing  or  smell)  instead  of  being  merely 
protective. 

Summary, 

The  results  of  the  season's  work  may  be  summarized  thus :  forty- 
four  species  have  been  found,  of  which  I  believe  that  only  three  or 
four  have  been  nreviously  recorded  in  Britain.  The  total  number 
which  rewarded  Nicolet's  admirable  and  prolonged  search  in  France 
was  fifty-six. 

Of  these  forty-four  species,  I  believe  three  to  be  entirely  new 
to  science,  viz.  Nos.  21,  88,  39. 

Two  species  have,  to  my  knowledge,  been  found  in  France, 
Germany,  and  Sweden,  viz.  Nos.  2  and  32. 

Eighteen  species  in  France  and  Germany,  viz.  Nos.  3,  5,  13, 
15, 17,  22,  24,  25,  26,  27,  29,  31,  32,  33,  3tt,  40,  43,  44. 

Fourteen  species  in  France  only,  viz.  Nos.  1,  4,  6,  8,  10,  11, 
12,  14,  16, 18,  23,  28,  41,  42. 

Six  species  in  Germany  only,  viz.  Nos.  9,  19,  20,  34,  35,  37. 
I  include  Switzerland  with  Germany  for  this  purpose. 

One  species  in  France  and  Algeria,  viz.  No.  7  ;  probably  they 
would  have  been  found  elsewhere  it  properly  looked  tor,  as  two  or 
three  have  also  been  found  in  Spitzbergen. 

The  life-history  of  two  sorts,  Tegeocranus  lotus  and  Nothru$ 
thdeproctuSf  has  been  traced  for  the  first  time,  and  others  confirmed, 
in  addition  to  the  above  observations  on  habits,  &c 

Pabt  II. 

In  this  part  the  following  rules  have  been  observed : — 

Species  which  have  been  described  by  Nicolet  are  not  redeecribed, 
but  those  given  by  Koch  or  others  are  described  where  the  descrip- 
tion of  the  author  referred  to  does  not  seem  to  me  sufficient  for 
certain  identification.    Species  believed  to  be  new  are  described. 

If  there  be  &ir  grounds  for  believing  that  a  species  found  by 
me  is  identical  with,  or  a  slight  variety  of,  one  known  bv  me  to 
have  been  already  described,  that  species  is  adopted  (denning  it) 
instead  of  giving  a  new  name,  although  the  former  description  may 
not  be  sufficient  for  actual  certainty. 

With  regard  to  naming  the  joints  of  the  legs,  Robin  is  followed, 
not  Nicolet ;  this  I  have  done,  regarding  Bobin  as  the  more  eminent 
anatomist  as  well  as  the  more  modem  authority.  It  must  be  remem- 
bered that  their  views  are  entirely  difierent,  e.  g.  the  trodiatUer  of 
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Bobin  is  tiiefemcral  of  Nioolet ;  in  other  respects,  Nicolet's  names 
ton  parts  of  tibe  exo-akeleton  are  preserved. 

The  sexes  are  not  described  separately,  their  external  differences 
being  nsoally  so  slight  that  it  is  nnneceesary. 

All  measorements  are  in  decimals  of  a  millimetre. 

A  reference  to  Eoch  withont  naming  the  work  means  his 
*  Dentschland's  Gmstaceen  Miriapoden  nnd  Arachniden/  Begens- 
bnrg,  1841. 

In  the  Plates^  all  whole  creatures  are  drawn  x  65,  most  details 
are  x  300. 

All  the  figures  are  drawn  from  nature,  except  Figures  4  and  5, 
Plate  IX. 

All  whcde  creatures  were  drawn  in  the  first  instance  with  the 


GENUS  PEL0P8. 

1.  Pblops  fabinosus.    Nic. 

Nic.  425. 

Found  at  Eirton  londsey  by  Mr.  George,  and  by  me  at  Epping 
Forest  and  Loch  Maree ;  not  uncommon. 

The  English  specimens  have  not  the  round  spot  in  the  centre 
of  the  abdomen  figured  by  Nicolet,  nor  the  two  spatulate  hairs  one 
oa  each  side  of  i^  and  the  stigmata  are  not  as  deeply  sunk  as  in 
Nicolet's  drawing.  It  might  be  said  these  differences  are  sufficient 
to  constitute  a  species,  but  in  the  absence  of  further  evidence,  l 
prefer  considering  them  as  showing  a  yariety  only. 

GENUS  OIUBATA. 

2.  Obibata  alata.    Herm. 
Ncftaspis  alatus.    Hermann, '  Memoire  Apt^rologique.' 

„  „  Duges,  3rd  Memoire,  47. 

Acartts  coleoptraitts.    Linnaeus,  2nd  edn.  No.,  1973. 
Zetes  dcrsalis.    Eoch,  fiasc.  2,  pL  14. 
Onbata  alcUa.    Gervais, '  Histoire  Nat.  des  Apt^res,'  yoI.  iii.  258. 

„         „        Nicolet,  'Hist.  Nat.  des  Acariens,'  &c.,  431. 
Found  by  Mr.  Gteorge  at  Eirton  Lindsey,  and  by  me  at  Epping 
Forest. 

3.  Obibata  Luoasii.    Nic. 

Nic.  432. 
Zetes  lasvigatuB.    Eoch^  fiEisc.  3,  pi.  8. 
Found  at  Epping  Forest 

4.  Obibata  nitens.    Nic. 

Nic.  433. 
Found  at  Epping  Forest. 
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5,  Oribata  punctata.    Nic 

-  Oribates  ovalis.     Koch,  fasc.  3,  pi.  5. 
Oribata  punctata.    Nic.  434. 
Nymph  and  perfect  creature  found  everywhere ;   common.     I 
have  bred  this  creature  through  its  chan^es^  and  can  conBrm  the 
correcbiess  of  Kicolet's  figure  of  the  nymph. 

I  use  Nicolet's  name  of  punctata  instead  of  Koch's  earlier 
name  of  ovaliB^  because  the  latter  author  gives  an  (Mbatea  ovalis 
and  an  Ortbatea  ovattMy  which  might  cause  confusion. 

6.  Oribata  piriformis.    Nia 
Nic.  436. 
Found  at  Epping  Forest  and  Loch  Maree ;  scarce. 
In  the  English  specimens  the  stigmatic  hairs  are  more  strongly 
and  suddenly  clubbed  than  in  Nioolet  s  figure. 

7.   CklBATA  LAPIDABU.      LucaS. 

Lucas,  'Exploration  scientifique  de  TAlgerie/  318. 
Nic  439. 
Found  on  trees  everywhere ;  very  common. 
I  think  it  possible  that  this  and  Oribata  globulay  Nic.,  may  turn 
out  to  be  one  species;  certainly  some  of  \^hat  I  have  found  are 
forms  intermediate  between  the  two  types. 

8.  Oribata  Edwardsii.    Nic 
Nic  438. 
Found  at  Loch  Marea 

9.  Oribata  molligomxts.    KocL 

Oribates  mollicomus.    Koch,  &sc  30,  pL  20. 

Oribata  notata.  Thorell, '  Oefvers.  af  KongL  Vet-Akad.'  1871, 
695. 

I  have  found  three  or  four  specimens  of  what  appears  to  be 
ibis  creature  at  Epping  Forest  It  is  quite  possible  that  it  is  not 
truly  a  species,  but  orAj  another  variety  of  Oribates  setosue  {Koch^ 
fasc.  30,  pi.  19 ;  Nic  436) ;  in  which  case  it  is  better  that  the  latter 
name  should  stand  as  Nicolet  has  adopted  it ;  but  the  reasons  against 
this  are.  Firstly,  in  my  specimens  the  wings  of  the  tectum  are  not 
joined  by  an^  transverse  ridge — a  distinction  hj  no  means  unim- 
portant, as  Nicolet  relies  greatly  on  this  rid^e ;  Secondly,  my  speci- 
mens are  much  smaller  than  Nicolet's ;  Thirdly,  the  rows  of  hairs 
on  the  back  are  much  wider  apart  from  row  to  row,  and  contain 
fewer  hairs  than  in  Nicolet's  figure ;  Fourthly,  the  ooxflB  and  tro- 
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chanters  of  the  first  two  pairs  of  legs  in  my  spedmens  are  prolonged 
at  the  edge  into  tliin  flat  blades  not  mentioned  by  Nicoleb 

I  iiaSk  this  is  probably  the  species  recorded  by  Thorell  as  found 
at  Bell's  Sounds  Spitzbergen. 

10.  Qbibata  globula.    Nic. 
Nic  43'>. 
One  specimen  fonnd  at  Epping  Forest. 

GENUS  LEIOSOMA. 
11.  Lbiosoma  NTTiENS.    Gorvais. 

Ortbaia  nitens.    GtermB,  in  Walckenaer,  yoL  iii  p.  259. 
Leiosoma  nitens.    Nic  441. 

Foond  by  Mr.  George  at  Eirton  Lindsey. 

12.  Leiosoha  similis.    Nic 

Nic  442. 
Everywhere;  common. 

In  ikiglish  specimens  the  central  point  of  ilie  tectnm  is  not  as 
sharp  as  in  NioMet's  figmre,  bnt  is  more  square. 

13.  Leiosoma  otata.    Eoch. 

Leiosoma  lativentris.    Nic  443. 
Ortbaiea  ovalus.    Eoch,  Se^.  30,  pL  24. 

Fomid  at  Epping  Forest  and  Loch  Maree. 

The  English  specimens  seem  much  smaller  than  the  size  ^ven 
by  Nioolet  ('55  mm.  instead  of  '75  mm.X  but  as  they  agree  m  all 
o&er  respects  I  do  not  think  this  sufficient  to  found  a  species. 

14.  liEIOeOHA  MlGBOGSPHAIiA.     Nlc 

Nic  443. 
Found  at  Eppmg  Forest ;  scarce 

GENUS  CEPHEUS. 
15.  Gjbfuhub  ctoiocrakus.    Herm.  93. 

Noicupis  tegeocranus.    Gervais,  in  Walck.  iii.  258. 
Cepheus  vulgaris.    Nic  445. 

Found  everywhere ;  common. 

In  the  English  specimens  the  rows  of  hairs  on  the  abdomen 
are  not  nearly  so  conspiouous  as  they  are  in  Nicolet's  plate 
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16.  Gephxus  latus.    Nic. 
Nic.  446. 
Found  at  Epping  Forest. 

The  Englisn  specimens  have  small  hairs  on  the  abdomen,  not 
fij^nred  hj  Nicokt,  and  the  anterior  line  of  the  abdomen  is  very 
slightly  smnated.  I  cannot  help  doubting  whether  the  species  is 
really  more  than  a  yariety  of  C.  tegeocram^us. 

GENUS  N0TASPI8. 
17.'  NoTASPis  BiPiLis.    Herm. 
Hermann,  95. 
Nic.  448. 
Oribaies  ladius  ?    Eoch,  fasc.  30,  pL  23. 
Oppia  comtUa,  „        „  38,  pi.  8. 

Ortbata  bipUis.    Gervais,  yoL  iii.  p.  259. 
Found  everywhere ;  common, 

18.  NoTASPJs  sxiLia    Nic. 
Nic.  448. 
Found  everywhere ;  common. 

The  small  hairs  on  the  abdomen  figured  by  Nicolet  are  absent, 
or  very  inconspicuous,  in  the  English  specimen* 
Is  Nicolet's  N.  tibialis  really  a  distinct  species? 

19.  NoTASPis  PiLOsus.    Koch. 

Zetes  pilosuB.    Eoch,  fasc.  31,  pi.  12. 
„    fHosulus.     „    UebersiGlit,  101. 
Average  length  about  '45  mm. 
„      br^th    „       *3mm. 
Found  at  Epping  Forest;  scarce. 

This  and  the  next  species  clearly  should  not  have  been  included 
in  Eoch's  genus  Zetes^  which  Nicolet  has  properly  joined  to  OribcUa, 
I  have  had  great  doubt  if  they  are  really  distinct,  but  on  the  whole 
I  think  tiiat  the  difference  in  the  so-called  stigmatic  hairs,  which 
are  good  specific  distinctions  in  the  Oribaiidse,  we  smaller  size  and 
roumer  ^pe  of  the  bodv,  and  the  &r  greater  development  of  tiie 
general  dorsiEd  hairs  in  this  species,  are  sufficient  to  justify  both 
being  retamed,  subject  to  future  investigation;  this  one,  at  all 
events,  should  stand. 

Odour  red-brown,  sometimes  ahnost  red.  C^halothoraxcomcBl, 
with  a  constriction  a  short  distance  from  the  front,  thence  it  curves 
outwards  until  about  the  middle,  whence  the  central  portion  runs 
nearly  straight  back  rising  to  the  level  of  the  abdomen ;  the  lateral 
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BOftioiis  are  much  lower  in  leyel,  ai|d  expand  into  a  sbelf  with 
aeepish  indentations  for  the  insertion  of  first  pair  of  legs  and 
shallower  ones  for  the  second  pair.  Tedum  so  entirely  amalga- 
mated with  cq^halothorax  that  it  is  only  shown  by  two  strong 
spinose  bristles  standing  np  at  its  termination ;  two  sunilar  bristles 
stand  up  straight  behind  the  first  pair,  Jnst  at  the  hind  margin  of 
the  vertex,  two  shorter  similar  ones  horizontal  at  the  above-named 
constrictions ;  stigmata  at  the  edge  of  the  raised  part  of  cephalo- 
thorax  almost  nnder  the  edge  of  tne  abdomen ;  the  stigmatic  hairs 
medium  length,  standing  upwards  and  slightly  outwards,  filiform, 
about  half  the  length,  thence  spatulate  with  blunt-pointed  tips. 
Mandibles  large  and  projecting. 

Abdomen  a  short  pear-shape,  hinder  end  very  round,  anterior 
end  narrow,  with  a  rounded  point  projecting  on  to  cephalothorax 
and  joined  to  it  on  a  levd;  a  strong  spike  stands  straight  out 
horizontally  &om  each  edge  of  the  dbi^  plate  between  the  second 
and  thiid  pairs  of  1^.  A  row  oi  about  seven  very  long  hairs 
(nearly  hall  as  lon^  as  the  abdomen)  curved  backwards  round  ed^e 
of  each  side  of  abdomen ;  six  sunilar  round  hind  margin  lower  m 
level,  and  three  pairs  down  back  more  central ;  coxse  of  first  two 
pairs  of  legs  hidden,  those  of  two  hind  pairs  conspicuous;  all 
trochanters  stout,  claws  large. 

20.  NoTASPis  LUOOB0M.    EocL 
2!ete8  lucorvm,    Eoch,  fasc.  31,  pL  18. 

Average  length  about  *67  mm.,  but  variable  breadth  about 
•37  mm. 

A  creature  which  I  believe,  not  without  doubt,  to  be  Koch's 
ludorum^  has  been  found  bv  Mr.  George  at  Eirton  Lindsey,  and  by 
me  at  Epping  and  Loch  Maree ;  it  had,  however,  been  previously 
found  by  Mr.  Underbill,  of  Oxford,  and  figured  by  hmi  in  the 
'Notes  of  the  Postal  Microscopic  Club,'  December  19th,  1877.  It  is 
a  very  variaUe  species^  the  abdomen  in  some  specimens  being  con- 
siderably loujger  in  shape  than  in  others.  Tne  diatinctions  from 
the  last  species  are,  its  larger  size  and  more  pointed  abdomen,  the 
stiginatic  hairs  being  much  shorter,  and  instead  of  being  spatulate 
having  a  short  filiform  stalk  terminated  by  a  piriform  club,  so  short 
as  usually  to  appear  a  ball  which  hardly  rises  above  the  back,  and 
that  tiie  dorsal  nairs  are  much  shorter. 

GENUS  SCUTOVEETEX.*    Mihi. 

This  genus  I  hafe,  somewhat  unwillingly,  oviffinaied,  for  a 
ereatmre  which  has  not,  to  my  knowledge,  be^  reeoraed  before,  and 
which,  although  beanag  many  resemUances  to  Eremesm,  is  so 
(^yposed  to  some  of  the  main  chLaiacteiistics  by  which  Nicolet  defines 

*  Scutmfij  a  shield,  and  vertex,  the  top  of  the  head. 
VOL.  n.  R 
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that  ^118^  that  it  a{qpeaiB  to  me  that  it  cannot  properly  be  included 
therein. 

Oenerie  Characters, 

Palpi  with  first  joint  small,  second  and  third  swollen,  the 
second  being  considerably  the  longest ;  fourth  and  fifth  joints  much 
slighter,  but  fifth  as  long  as  second,  and  dentated  on  the  outer 
edge.  Labium  broader  tban  long,  nearly  straight  on  the  anterior 
ed^,  and  not  covering  above  half  the  buccal  opening.  Mandibles 
raSier  bng  with  the  ued  claw  not  toothed.  MaxilUs  bilobed,  lobes 
unequaL  Cephalothorax  large  and  conical,  having  a  tectum  attached 
only  by  its  lose,  less  wide  than  the  cephalothorax,  and  covering  part 
only  of  its  length.  Cephalothorax  deeply  indented  for  the  recep- 
tion of  the  cox£B  of  the  first  pair  of  legs,  which  are  almost  entirely 
hidden,  those  of  the  second  pair  being  supported  by  strong  projec- 
tions. Legs  thick  and  short^  than  the  body ;  allthetrochant^and 
the  C0X8B  of  the  last  two  pairs  broad  and  flattened ;  fourth  joints  of 
the  first  pair  of  Ws  with  a  projection  overhanging  the  fifth  like  Ere- 
mssus.  Tarsi  with  three  heterodactyle  claws,  the  centre  one  bein^ 
con^icuously  the  thickest.  Abdomen  longer  than  broad,  flattened 
on  tne  dorsal  surfeu^,  the  dorsal  plate  of  which  projects  anteriorly 
over  the  cephalothorax,  and  may  be  fEistened  to  the  upper  sur£BU3e 
of  the  tectum,  and  also  projects  at  the  anterior  angles  (or  shoulders) 
sheltering  the  stigmata,  which  are  wide  apart,  set  fiir  back,  and 
point  outwards. 

This  genus  will  fiEdl  in  Nicolet's  first  division,  being  tridactyle ; 
in  the  first  subdivision,  being  furnished  with  a  tectum,  and  it  would 
appear  to  come  properly  at  the  end  of  that  division  immediately 
before  Eremasus,  wmch  latter  genus  it  resembles  in  the  form  of  the 
tarsi  and  claws,  the  mode  of  insertion  of  the  legs,  and  many  other 
particulars,  while  it  is  divided  from  it  by  the  tectum,  the  toim  of 
the  palpi  and  labium,  the  thickness  of  the  legs,  &c. 

21.  SouTOVEBTEx  80ULPTUS.    Mihi  (Plate  XI.  Fig.  4). 

Average  length  about  *60  mm. 
„      breadth   „      *33    „ 
New  Species. 
Colour  varying  from  dark  red  brown  to  Uack. 
Cephdlathoraa  large  at  the  base  and  bluntly  conical,  but  mostly 
hidden  under  the  advancing  dorsal  plate  of  the  abdomen.     Tectum 
almost  square,  but  a  little  longer  than  wide;   wings  of  tectum 
raised  almost  perpendicularly,  broadest  anteriorl^r,  and  ending  in 
long,  blunt,  curved  points,  with  curved  terminal  hairs.   A  little  way 
in  &ont  of  the  tectum  is  a  round  plate  covering  the  point  of  tlie 
rostrum,  and  raised  in  the  centre  and  at  the  ^e.    From  below 
this  a  ridge  runs  along  the  side  of  the  cephalothorax,  ending  in  a 
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rounded  eleyation  before  reaching  the  first  pair  of  legs.  These  are 
set  in  deep  defts  of  the  stemmn,  open  above,  and  open,  bat  to  a  lees 
extent,  below.  Between  the  second  and  tiiiid  pairs  of  legs,  is  a 
bng,  chitinous  projection  of  the  stemmn,  bifid  at  the  end.  Stig- 
matic  hairs  medimn  length,  slightly  spatnlate  at  the  ends,  where 
they  are  ronghened  with  sinall  points ;  cephalothorax  and  tectum 
covered  with  evenly-scattered,  rough,  elevated  spots;  wings  of 
teetom  reticulated  with  small  raised  ridgee ;  all  jomts  of  the  legs, 
except  the  tarsi,  thick,  rather  flattened,  broadest  anteriorly,  and 
rough  with  sinuous  ridges.  No  hairs  on  the  vertex,  two  short  ones 
at  uie  point  of  the  rostrum,  one  or  two  on  each  of  the  first  four 
joints  of  each  1^,  and  numerous  ones  on  the  tarsus.  Dorsal  plate 
of  the  abdomen  a  long  oval,  rounded  posteriorly,  with  a  waved  ed^e 
prolonged  anteriorly  over  part  of  the  cephalothorax,  and  ending  m 
a  sharp  point  soldered  to  the  tectum ;  edges  of  the  plate  slightly 
projecting  in  &ont,  a  narrow  transverse  ridge  near  the  anterior 
point,  from  the  ends  of  which  ridge  other  ridges  start,  nearly  at 
right-angles,  and  then  curve  out  to  the  before-named  projecting 
ridges :  m  the  centre  of  the  space  between  these  ridges  is  a  ligh^ 
coloured  depressed,  oblong  marking  with  rounded  comers.  This  looks 
clear,  and,  when  the  dorsal  plate  is  removed  and  looked  at  from  the 
inside,  it  is  seen  to  be  due  to  the  chitine  being  absent,  or  extremely 
thin,  there  seeming  to  be  a  membrane  only.  Dorsal  plate  thickly 
dotted  round  the  edges,  but  with  much  larger  elevated  markings, 
having  the  appearance  of  rings  by  transmitted  light,  towards  the 
centre ;  four  small  epatulate  hairs  at  the  anal  margin,  and  two  lines 
of  four  or  five  similar  ones  down  the  back.  Whole  under  surfieu^e 
strongly  spotted;  anal  plates  large,  raised,  and  pentagonal;  vulval 
pli^es  nearly  square. 

GENUS  EEEMiEUS. 
22.  Ebemjeus  oblongus.    Eoch. 
Eoch,  fasc.  3,  pL  24. 
Nic.  451. 
Found  everywhere ;  common. 

23.  Ebbicaus  Oyhba.    Nic. 
Nic.  452. 
Found  at  Epping  Forest,  and  near  Tamworth.    Rare. 

GENUS  NOTHRUS. 

24.  NoTEOius  spimaEB.    EocL 

Eoch,  fasc.  2,  pi.  18, 

Nic.  455. 

Found  by  Mr.  George  at  Kirton  Lindsey,  and  by  me  at  Epping 

Forest. 

R  2 
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25.  NoTHBUS  HOBBn)n&    Herm. 

Noiaspis  horridus.    Herm.  90. 
Oribata  horrida.    Gervais,  iiL  254. 
Nothrus  horridus.    Nic.  456. 
Nothrus  runcinaiuB.    Koch,  fasc.  29,  pi.  23  1  nymph  in  different 
sinucdus  „       „      „     „   22  |     stages. 

„       mrdilus  „        „      „    „    18    ? 

Found  everywhere. 

It  seems  quite  possible  that  Thorell's  Nothrus  horealis  may 
turn  out  to  be  a  northern  variety  of  this  species. 

26.   NoTHBUS  BIOABIKATUS.      Eoch. 

Koch,  fesa  29,  pL  16. 
Nic.  456. 
Nothrus  fuTcaius.    Koch,  feac.  30,  pL  3  >  j^yj^^j. 
„      segnis.    Hermann,  94  )    ™P 

Found  by  Mr.  George  at  Kirton  Lindsey,  and  by  me  at  Epping 
Forest  and  Loch  Maree. 

27.  NoTHBim  PALusTBis.    Koch. 
Koch,  fesc.  29,  pL  13. 
Nic.  457. 
Nothrus  pdUicUus.    Koch,  fesc.  29,  pi.  31 }  j^^^-u 
„      bistriaius        „       „     30    „    4j    ^^P 
Nymph  found  by  Mr.  G^rge  at  Kirton  Lindsey  and  by  me  at 
Epping  Forest  and  Loch  Maree :  perfect  creature  found  at  Loch 
MAree. 

28.  NoTHBUS  NANUS.      Nic. 

Nic.  458. 
Found  by  Mr.  George  at  Kirton  Lindsey,  and  by  me  at  Epping 
Forest. 

29.  NoTHBUs  THELEPBOOTus.    Herm.    PL  X.  Fig.  3. 
Notaspis  theleprootus.    Herm.  91.  | 

Liodes  thdeprodus.    Heyden.  I  carrying  cast  akina 

Nothrus  theteproctus.     Koch,  fesc.  29,  pi.  10  J 

„       conveosus  „        „      „    „     1,  without  cast  skin. 

„      farinosw  „        „     „    „    8,  carrying   one    cast 

skin  omy. 
„      candlieulaius        „        „     „    „     7,  washed  dean  ? 

Found  by  Mr.  George  at  Kirton  Lindsey,  and  by  me  at  Epping 
Forest  and  near  TamwortL 

Koch's  and  Hermann's  descriptions  may  serve  without  repeti- 
tion, as  the  species  is  very  distinct    It  usuaUy  carries  the  oast 
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dorsal  skins  flat  on  the  abdom^  ooncdntricaIly>  hence  the  concen- 
tric horseshoe-shaped  lines  figured  by  those  authors.  The  point 
at  the  anal  end  of  the  abdomen  is  formed  only  by  a  projection  of 
thin  chitine,  and  may  break  away  without  injury  to  tne  creature ; 
it  seems  to  me  that  Eoch's  canaJieuhtus,  which  is  founded  on  a 
single  specimen  fished  out  of  water,  may  have  been  theleproctus 
washed  clean,  and  with  the  cast  dorsal  skins  and  anal  projection 
gona  The  description,  however,  is  not  sufficient  to  make  sure  of 
this. 

The  constriction  in  the  oephalothorax  in  Hermann's  figure  is 
far  too  deep. 

The  liura  of  this  species,  which  I  haye  bred,  is  yery  li^ht 
brown ;  cephalothorax  short  and  broad ;  stigjinata  yery  open,  pointmg 
upwards,  and  with  a  serrated  margin ;  stigmatic  hairs  short  and 
spatulate ;  abdomen  much  and  irregularly  wrinkled,  straight  ante- 
norly,  broadest  in  the  middle,  thence  drawn  out  to  a  blunt  point, 
with  two  spatulate  hairs;  anus  long,  and  about  central  in  the 
abdomen ;  being  usually  &r  forward ;  legs  yery  short  and  stout, 
with  spatulate  hairs  Tsee  Plate  X.,  Fig.  2). 

The  nymph  is  almost  similar  to  the  perfect  creature,  but  of 
course  with  a  smaller  nimiber  of  cast  dorsal  skins. 

GENUS  DAM^US. 
30.  DAiifius  OENicnLATUS.    Linn. 
Acarvs  gemculatus.    Linn.  yoL  ii.  1025. 

Eoch,  fasc.  3,  pL  13. 
Nic.  460. 

Damasus  iorvm.    Eoch,  fi^sc.  3,  pL  14.     Nymph. 
Nciaspis  davipes.    Duges. 

Found  everywhere ;  very  common  under  bark  of  dead  trees,  in 
dead  wood,  &c. 

Great  confusion  has  existed  between  this  species  and  elcmpes. 

31.  Dailsub  ripabiub.    Nic 
Nic.  461. 

I  found  two  specimens  at  Loch  Maree  of  what  I  think  must  be 
tins  species,  although  they  are  rather  smaller  than  the  size  given 
by  Nicdet,  and  the  sinuated  anterior  mar^  to  the  abdomen  men- 
tumed  by  him  is  hardly,  if  at  all,  shown ;  m  all  other  respects  they 
agrea  I  think  it  better  to  disregard  these  differences,  idthough 
Nicolet  rdies  on  the  sinuated  margin,  than  to  call  tiiese  specimens 
a  new  species ;  the  difference  may  arise  from  locality. 
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32.  Daicsus  olavipes.    Herm. 

Acarus  geniculatm.    Linn.  voL  ii.  1025. 
Ortbata  geniculata.    Fabricius,  *  Ento.  Sys.*  vol.  iv.  431. 
„  „  Latreille,  *  Gen.  Crust,  et  Ina*  149. 

„  „  Schrank,  vol  lii.  208. 

Notaspis  clcmpes,       Herm.  88. 
JDamseus  geniculaius,  Eoch,  fiEusc.  3,  pL  13. 
Acarus  corticalis.       De  Gear,  vol  vii.  131. 
Damsetis  auritus.       Nic,  463. 
„  „  Murray,  216. 

Found  at  Epping  Forest ;  not  common,  althongh  Nicolet  says 
it  is  in  France. 

I  have  not  followed  Nicolet's  name,  althongh  adopted  by  Murray, 
as  I  fail  to  see  why  he  took  the  name  which  Koch  had  given  to  the 

ries  Nicolet  calls  ripariuB^  or  why  Hermann's  far  older  name  of 
ipes  should  be  discarded ;  no  doubt  the  earlier  writers  did  not 
distinguish  between  this  species  and  genicvlaivs,  and  included  both 
under  one  description,  but  Hermann's  figure  is  certainly  this  species 
and  Nicolet  says  that  it  is. 

33.  Damjeus  vektiotllipes,    Nia 
Nic.  462. 
Daniseus  nodipes.    Koch,  fesc.  30,  pi.  6. 

„       onustus.        „        „    38,  „  7,  with  coating  of  dirt 

and  cast  skins. 
Found  at  Epping  Forest  and  Loch  Maree. 
Most  of  the  specimens  of  this  creature  which  I  have  found  have 
been  thickly  covered  with  fine  white  dust,  like  pulverulenttbs  (Koch) ; 
this  is  not  mentioned  by  Nicolet. 

Dailbxts  nitens.    KocL 

34.  Oppia  nitens.    Koch,  &ac.  3,  pi.  10. 

Average  length  about  *48  mm. 
„        br^th    „     '32    „ 

I  have  a  specimen  or  two  found  in  cellars  at  Mortlake,  Surrey, 
and  at  Tamworth,  which  strongly  resemble  Koch's  Oppia  nitens, 
but  it  is  difficult  to  say  for  certain,  as  his  description  is  so  slight ; 
but  rather  than  make  a  new  species  I  adopt  his. 

Ck)lour  brown;  cephalothorax  abont  half  the  length  of  the 
abdomen,  conical  abont  two-thirds  of  its  length  (from  the  front) 
then  widening  sharply  to  a  slight  shoulder,  whicn  is  indented  far 
the  insertion  of  the  first  pair  of  legs,  but  forms  an  irregular  pro- 
jection extending  from  these  to  the  insertion  of  the  second  pair ; 
stigmatic  tubes  more  widely  separated  and  less  raised  than  usual  in 
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genus.  A  long  hair  standing  upright  midway  between  each 
stigmatic  tube  and  the  central  Une,  two  farther  forward,  and  two 
short  cnrred  ones  at  the  point  of  the  rostrum.  Abdomen  OTal, 
slightly  pointed  posteriorly,  vary  polished,  two  rows  of  long  light 
hiurs  round  margin,  two  separate  ones  in  the  centre  of  the  back 
( transversely),  near  the  anns,  and  four  shorter  round  the  anal 
margin ;  coxae  of  first  two  pairs  of  legs  concealed  from  above,  those 
of  two  posterior  pairs  conspicuous ;  legs  with  the  femoral  joints 
very  short  and  cylindrical,  other  joints  as  in  genievlatus;  a  few 
light  hairs  on  eadi  joint. 

Dammuq  splekdens.    Eoch. 
S5.  Ojppia  splendens.    Eoch,  fasc.  32,  pL  6. 

Average  length  about  '81  mm* 
„        breadth    „     -14    „ 
I  am  not  able  to  see  any  sufficient  distinction  between  the 
era  Damseus  and  OppiUy  and  therefore  I  have  not  adopted  the 


Found  at  Wandsworth,  Epping  Forest,  and  near  Tamworth. 

This  is  the  smallest  member  of  the  Orihatidm  I  have  found ; 
why  Eoch  called  such  a  minute,  unobtrusive  creature  sj^lenAens 
I  cannot  explain,  unless  it  were  a  kind  of  grim  joke :  his  descriptions 
and  figure,  however,  leave  little  doubt  as  to  identification;  indeed, 
the  very  small  size  and  the  singular  way  in  which  the  joints  of 
the  legs  are  enlarged  nearly  into  balls,  making  the  legs  under  a 
low  power  look  like  a  string  of  beads  loosely  strung,  distinguish  it 
at  once.  This  is  conspicuous  and  exceptional  at  tiie  insertion  of 
the  tarsi  in  the  first  two  pairs  of  legs.  Stigmatic  hairs  rather 
long,  with  a  flat,  fusiform,  pointed  club. 

GENUS  TEGEOOBANUS. 

36.  Teoeoobanus  ultus.    Eoch.    PL  IX.  Figs  1,  2,  and  3. 

Cepheua  lotus.    Eoch,  fiu9c.  3,  pL  11. 
Tegeocranus  eepheiformis.    Nic.  465. 

Found  by  Mr.  George  at  Eirton  Lindsey  and  by  me  at  Epping 
Forest ;  not  uncommon. 

The  English  specimens  have  not  the  two  hairs  on  the  vertex 
figured  by  Nicolet,  and  they  have  two  pairs  of  hairs  in  front  of  the 
mouth  instead  of  one. 

I  have  retained  Eoch's  name,  bein^  unable  to  see  why  Nicolet 
has  rechristened  this  and  bestowed  Eoch's  name  on  a  different 
creature  (discovered  by  Nicolet). 

This  is  the  species  above  referred  to,  of  which  I  have  bred  the 
very  singular  larva  and  nymph,  neither  of  which  have,  I  believe. 
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been  before  obierred,  and  seen  the  latter  change  to  tiie  perfect 
txxm. 

Lcurva  a  flattened  ellipse,  troncated  anteriorly ;  dorsal  gnrfiice 
coarsely  retionlated,  with  a  round  opaqne  central  spot.  From  the 
edge  <H  the  body  project  ten  long,  clear,  stent  spines^  each  doubly 
curved,  so  as  to  approach  the  Ime  of  beauty  in  shafje,  and  armed 
with  short  spikes  sk  intervals.  Two  rows  of  four  similar  spines  on 
back. 

The  nymph  is  similar  in  shape,  but  tiie  form  of  the  eUipse 
becomes  broader  with  eadb  change  of  skin;  it  does  not  lose  IIm 
whole  of  the  larval  skin,  but  carries  the  dorso-abdominal  portion  of 
that  and  of  its  own  cast  skins,  in  situ  on  the  back,  lying  flat,  and 
concentrically.  Texture  same  as  larva,  colour  a  trifle  darker  vnth 
each  change  of  skin.  From  the  edge  of  the  dorsal  skin  proceed 
sixteen  large  trifid,  or  quadruple,  somewhat  chitinous  projections, 
the  form  and  arrangement  of  which  will  be  best  under^bood  by 
reference  to  Plate  IX.  Fig.  2 ;  the  c^tral  lobe  of  each  projection- 
carries  a  ffl>ine  like  the  larval  one,  inserted  (in  appearance)  like  a 
bird's  quill;  the  small  pointed  portion  of  the  projection  which 

r'lgs  from  the  base  of  this  spine,  as  shovm  m  the  figure,  is 
nt  in  some  specimens.  The  i^ines  and  projections  occurring 
oa  each  skin  give  the  creature  an  effect  of  great  compUoati<Mx.  It 
lives  on  the  bark  of  old  trees,  under  moss,  and  keeps  flat  oa  the 
wood,  thus  its  spines  must  form  an  efficient  protection. 

TsaEOORANUs  ooBUCKus.    Eoch.     PL  XI.  Fig.  1. 
87.  Oardhodes  coriaeeus.    Eoch,  &sc.  8,  pi.  15. 
Average  length  about  '62  mm. 
„        breadth   „      -4    „ 
Found  at  Epping  Forest. 

Opening  for  mouth  organs  almost  entirely  closed  by  labium ; 
second  joint  of  palpus  only  shghtly  thicker  than  third,  fifth  joint 
not  toothed ;  mandibles  short  and  strong.  Whole  creature  very 
black,  but  dark  red  brown  where  seen  by  kansmitted  Ught  (as  in 
the  stigmata). 

Form  short  and  hrosA;  cq[>halothoyax  very  broad,  flat,  tri- 
angular, and  joined  to  abdomen  by  the  full  breadth  of  the  former ; 
median  part  (longitudinally)  depressed  and  lighter  in  colour; 
central  (also  longitudinally)  in  this  Ught  space  are  two  small  raised 
black  ridges,  so  dose  to^etiier  as  to  appear  one ;  these  commence  in 
the  centre  of  the  cephalothorax  and  extend  back  to  near  the 
abdomen,  then  cease  abruptly.  Sides  of  cephalothorax  raised  alonff 
the  whole  length,  extendmg  laterally  into  broad,  horizontu 
expansions,  pointed  anteriorlv,  broadest  posteriorly,  where  they 
turn  inwards  at  acute  angles,  become  more  raised,  as  though  turned 
.  on  edge,  and  follow  the  curve  of  the  abdomen ;  before  refl^ohing  the 
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mediui  line  tiiey  expand  into  lonnded  Imnpfl,  which  are  fiie  most 
raised,  and  then  become  narrower  and  tnm  back  to  meet  the  lafdral 
expaimHis :  betwe^i  tiie  two  lumps  and  opposite  the  termination 
ot  the  first-named  ridges  is  a  narrow  depression,  not  qnite  down  to 
the  level  of  the  cephaloth(»:ax ;  this  communicates  with  a  deep  and 
wide  depressed  chfmnel  between  c^halothorax  and  abdomen :  from 
near  the  ends  of  tins  channel  proceeds  a  smaller  one  which  mns 
round  the  abdomen.  There  is  a  raised,  rough,  exterior  margin, 
which  is  prolonged  into  small  angular  comers ;  within  this  channel 
the  abdomen  is  almost  circular,  and  much  ndsed  and  marked  like 
morocco  leather,  whence  doubtless  Eoch's  name.  Stigmata  large, 
raised,  and  pointed  outward,  stigmatic  hairs  eurred  forward  and 
thickened  towards  the  ends;  two  rows  of  about  four  rather 
spatulate  white  hairs  on  the  back,  and  some  shorter,  projecting 
from  posterior  margin.  First  pair  of  1^  inserted  in  a  deep  deft 
of  cephalothorax,  which  is  open  above  and  below ;  second  pair 
supported  by  a  projecting  plate.  All  trochanters,  but  particularly 
fiist  pair,  very  thin  where  inserted,  and  greatiy  and  suddenly 
ihick^ed  towards  the  middle. 

lives  chiefly  in  fungi  growiag  on  old  treea 

38.  TsaEOOBANns  labybinthious.   Mihi,  PL  XL  Fig.  2. 

Average  length  about  '45  mm. 
^      fare»dth    „     *25  mm. 

New  Species. 

Found  by  Mr.  George  at  Kirton  Lindsey,  and  by  me  at  Epping 
Forest  and  near  Tamworth. 

A  small  species,  of  a  deep  red  brown  colour,  the  whole  creature 
covered  with  raised  dots,  close  together  and  often  coalescing, 
arranged  in  winding  lines  leaving  narrow  depressions  between. 

CephaMhoraa  triangular,  bioad,  and  joined  by  its  whole  width 
to  the  abdomen.  Along  whole  length  of  cephalothorax  runs  a  broad, 
free,  raised,  reticulated  expansion,  about  equal  in  width  until  near 
its  anterior  point,  but  havmg  a  semilunar  depression  in  the  margin 
near  where  it  joins  the  abdomen.  Sticmatic  hairs  with  thin  stalks 
and  piriform,  clubbed  ends.  First  and  second  pairs  of  legs  set  in 
shallow  clefts  of  cephalothorax;  all  trochanters  enlarged  beyond 
the  middle.  The  abdomen  has  the  sides  almost  p^lel,  hind 
margin  rounded,  anterior  ditto  truncated  and  only  slmbtiy  curved. 
The  border  usually  found  roxmd  the  abdomen  in  thid  genus  is 
wanting  or  rudimentary,  but  the  anterior  angles  are  expanded 
adjoining  the  cephalothorax.  A  row  of  short,  straight  hairs  round 
the  hind  margin* 

I  bdieve  this  species  to  be  unrecoMed,  and  propose  to  call  it 
labyrinthieus,  from  the  maze-Uke  arrangement  of  the  rows  of  dots 
on  the  back. 


Digitized  by 


Google 


250  TransaetiortB  of  the  Society. 

39,  TsasooBANus  blongatus.    Mihi,  PL  X.  Fig.  7. 

Ayerage  length  about  *  68  mm. 

,f      breadth    ,,     '82  ,,  at  broadest  part  of  abdomen. 
„  9,       '2    99  where  abdomen  joins  cephalo- 

thorax. 
New  Species. 

Colour  black ;  whole  creature  from  point  of  rostrum  to  anus  a 
very  long  piriform  shape,  broadest  near  posterior  end,  which  is 
rounded,  the  line  of  the  cephalothorax  running  continuously  with 
the  abdomen  in  shape,  but  the  wings  of  the  cephalothorax  standing 
beyond  the  lina 

C&phalothoram  long,  a  third  of  the  length  of  the  whole 
creature,  conical,  nearly  flat,  sides  raised  into  projecting  wings, 
almost  horizontal.  Anterior  surfsuse  of  the  yertex  coyered  with 
slightly  raised  irregular  ridges.  Stigmata  at  the  extreme  edge  and 
posterior  limit  of  cephalothorax.  Stigmatic  hairs  short,  slightly 
curved  back,  gradually  thickened  towards  the  end,  which  is  rather 
bilobed.  Haurs  of  the  yertex  yery  long,  almost  reaching  the  pdut 
of  the  rostrum ;  a  hair  from  beyond  the  middle  of  eadb  wing-like 
ridge  curyed  oyer  the  rostrum,  me  two  crossing ;  two  shorter  hairs 
near  point  of  rostrum  curying  downwards.  I^  two  joints  of  the 
1^  slighter  than  usual  in  the  genua  Abdomen  coarsely  reticulated, 
nearly  straight  anteriorly,  wim  two  smaU,  projecting,  blunt  points ; 
border  of  abdomen  narrow  arid  with  roueh  edge,  four  lines  of  lonff 
hairs  down  its  dorsal  surfeu^,  and  a  Une  of  strongly  recuryed 
shorter  ones  round  the  edge.  On  the  yentral  surface,  below  the 
wing-Uke  edges,  is  seen,  on  each  side,  a  shorter  similar  ridge,  reti^ 
culated,  and  armed  with  three  curyed  teeth  on  the  anterior  edge. 
Genital  plates  much  rounded. 

This  creature  is  exceptional  amongst  the  Teffeoerani  from  its 
lengthened  form,  otherwise  it  presents  all  characteristics  of  the 
genus. 

I  belieye  it  to  be  unrecorded,  and  propose  to  call  it  Teffeoeranus 
elonaatus. 

It  liyes  in  dead  wood  and  is  yery  sluggish. 

GENUS  HERMANNIA. 

40.   HSBMANNIA  PIOEUS.      Eoch. 

Nothrus  piceue.    Eoch,  fiasc.  29,  pL  2. 
Hermomnia  craseipes.    Nic,  469. 
„  „  Murray. 

(?)  Herfnannia  reticulata.   Thorell,  loc.  cii    Nymph. 
Found  eyerywhere.    Common. 

Thorell's  description  of  his  teHcutata^  found  at  Bell  Sound, 
appears  to  correspond  with  the  adult  nymph  of  this  species. 
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41.  Herhanioa  abbbcta.    Nic 

Nia  470. 
Fonnd  by  Mr.  George  at  Eirton  Lmdsey,  and  by  me  at  Epping 
Forest    Not  nnoominon. 

GENUS  HOPLOPHORA. 

42.  HopLOFHOBA  VAQNA.    Nia 

Nic.  472. 
FoTind  by  Mr.  George  at  Eirton  Lindsey,  and  by  me  at  Epping 
Forest  and  Loch  Maree.    Not  nncommon  in  dead  wood. 

43.  HOPLOFHOBA  STBIOULA.      Eoch. 

Eoch,  fasc.  2,  pi.  10. 
Nic.  472. 
Fonnd  at  Eirton  Lindsey  by  Mr.  George,  and  by  me  at  Epping 
Forest 

44.  HoPLOPHOBA  DASYPUS.    Dnges. 

Ortbata  dasypas.    Dnges,  *  M6moire  snr  Tordre  des  Acariens/  47. 
Haplophora  cantractUis.    Clap.,  ^  Studien  an  Acariden.' 

Murray,  222. 
Phthiracarus  eontractUis.    Perty. 
Hophphora  nitem.    Langle  (nnpnblished). 
„         Nic  423. 
Common  everywhere  in  dead  wood. 

I  do  not  see  why  Dng^s'  name,  which  seems  to  be  the  earliest, 
has  been  abandoned ;  I  have  therefore  used  it 
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XIII. — Notes  on  the  Pygidia  and  Cerci  of  Insects. 
By  Henry  Datk,  P.B.M.S. 

CBead  ISth  November,  1878.) 

Bomb  years  ago  most  microscopists  quoted  the  pygidinm  of  a  flea 
as  being  one  of  the  best  of  dennition  tests,  and  although  doubtless 
it  is  now  well  known  as  being  so  variable,  that  for  oomparatiye 
trials  (where  objectives  are  not  tested  on  the  same  specimen)  it  is 
practically  of  little  value;  still  its  delicate  beauty,  the  puzzle  as 
to  its  function,  and  the  fact  of  its  being  generally  considered  as  an 
or^an  unique  amongst  insects,  keep  it  to  the  present  day  as  an 
object  of  abiding  interest^  and  one  without  which  no  cabinet  would 
be  called  complete. 

As  one  of  its  early  admirers,  I  gave  it,  some  years  ago,  con- 
siderable attention,  and  was  able  not  only  to  convince  mysdf  that 
the  angular,  square-shouldered  outline  of  the  rays  in  the  areola, 
thus  figured  in  the '  Micrographic  Dictionary,'  has  no  foundation  in 
fEust,  but  that  those  areolaB  possess  some  outer  structure  which 
seems  hitherto  to  have  escaped  notice.  It  has  afforded  me  a  some- 
what malicious  pleasure  in  challenging  those  of  my  friends  who 
used  high  modem  powers,  to  discover  this  structure  mr  themselves. 
They  invariably  foiled.  A  small-angled  J-inch  objective,  fully  twenty 
years  old,  first  showed  that,  looking  on  an  areola  as  representing  a 
carriage  wheel,  a  line  proceeds  outwards  from  the  tire  between 
each  spoke,  and  these  lines  beins;  bounded  by  a  circle,  give  resem- 
blance to  a  wheel  within  a  whed :  the  new  wheel  or  circular  band 
is,  when  the  object  id  unflattened  by  pressure,  at  right  angles  to 
the  plane  of  the  inner  wheel;  the  first  forming  the  sides,  and 
the  latter  the  bottom  of  a  Uttle  pit,  from  the  centre  of  which 
springs  the  well-known  fine  Ions  hair. 

This  is  not  brought  forward  for  the  purpose  of  glorifying  old 
objectives,  or  decrying  the  power,  optical  and  manipulatory,  of 
certain  microscopists,  but  rather  to  show  the  advantage  of  mounting 
one's  own  preparations ;  for  the  structure  can  only  be  well  made  out 
when  the  ooject  is  placed  in  a  position  which  a  professional  mounter 
would  endeavour  to  avoid  and  consider  as  wrong  side  out. 

Until  1870,  when  Mr.  Peake  discovered  a  pair  of  pygidia  on 
the  Lace-wing  fly  (Chrysopa  peola),  the  Flea  appears  to  have  been 
the  only  insect  known  to  possess  this  appendage,  and,  after  diligent 
inquiry,  I  cannot  find  that  since  that  date  any  published  addition 
has  been  made  to  the  number.  But  in  December,  1870,  it  was  my 
fortune  to  notice  two  pygidia  on  a  fine  Locust  {Locusta  migrtUoria) 
I  had  captured  near  Cadiz,  and  after  finding  these  the  road  was 
made  to  very  many  discoveries  in  other,  mostiy  allied,  insects.    It 
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will  be  a  safe,  becaxise  an  nnder^  statement  to  say,  that  without  any 
special  search,  fifty  insects  of  different  species  are  now  proved  to 
poaseBS  pygidi&  The  organ  is  here  spoken  of  in  the  pinral,  as 
with  the  single  exception  famished  By  PuleXy  all  the  insects 
examined  have  it  in  pairs  more  or  lees  separated ;  even  in  the  Flea 
it  is  distinctly  doable  and  bilateral,  and  I  submit  it  should  no 
longer  receive  the  singnlar  appellation  except  when  divided. 

It  would  doubUesB  be  satis&ctoir  to  give  a  fall  list  of  all  the 
insects  on  whic^  I  have  found  pygidia,  but  it  happens  that  by  tax 
the  greater  number  are  exotic,  taken,  some  at  tne  Gape  of  Good 
Hope»  some  in  Mauritius,  and  other  places  abroad;  the  correct 
naming  is  a  diflicult  task ;  even  Mr.  Frederick  Smith  of  the  British 
Museum  shrank  firom  it,  and  I  am  constrained  to  speak  of  tibe 
foreign  epecies  in  general  terms,  but  will  give  particuhr  examples 
in  common  English  insects. 

Thepygidia  of  the  Laoe-wing-may  be  taken  first,  as  introductory 
to  a  series  graduallv  increasing  in  size;  they  are  found  as  nearly 
circular,  flat,  or  slightly  convex  plates,  one  on  each  side  oi  the  last 
(po8teri(»r)  joint  of  the  abdomen;  they  are  dorsal,  and  only  require 
to  be  pushed  (so  to  speak)  closer  together  to  be  exact  cc^ies  of  the 
pygidia  of  the  Flea.  It  has  a  similar  collection  of  the  same  shaped 
areolie  and  the  same  characteristic  fine  long  central  hair.  Next  to 
this,  as  having  pygidia  of  the  nearest  resemblance  to  that  of  the 
Lace-wing,  comes  we  common  small  Grasshopper  (dryZZtia);  in  this 
the  organs  project  slightly,  conical  in  figure  and  somewhat  flattened 
at  the  sides,  but  otherwise  they  are  exactly  similar  to  the  onl^ 
pygidia  hitherto  known.  In  the  large  Grasshopper  {Aorida  vir%^ 
diuima)  the  parts  are  much  longer  and  not  easily  overlooked, 
while  in  the  Cbricdcet  {Acheta  domeSUea)  we  find  these  same  organs 
extended  to  an  immense  length — sometimes  three-quarters  of  an 
indb — but  still  bearing  the  peculiar  structure  of  rayed  and  haired 
azeolas.  The  Mde  Gridket  ((tryUotdlpa  wdga/tU)  also  has  large  and 
beautifully  marked  pvgidia. 

In  the  Gock-roach  (BlaUa  orienialia)  may  be  found  correspond- 
ing large  appendages,  which  are  called  cerei  by  Bjormeister ;  except 
in  position,  there  is  little  at  a  glance  to  identify  them  with  the 
parts  we  have  seen.  They  are  nearly  bare  on  the  superior  sur£a;ce, 
and  the  under  side,  often  turned  upwards  and  outwards,  only  is 
fdmished  with  any  long  hairs ;  nor  are  these  set  in  broad,  deep 
sockets  like  those  descried,  but  are  attached  to  small,  clear,  unrayed 
fluces,  flush  with  ihe  diitinous  integument.  To  found  abelief  that 
uese  cerei  are  really  pygidia,  it  requires  considerable  acquaintance 
with  the  latter^s  various  modifications,  and,  above  all,  a  knowledge 
of  the  very  peculiar  properties  of  the  long  hairs  to  be  mentioned 
prasentlT. 

Of  nreign  insects  having  pygidia,  I  purpose  saying  little. 
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although  they  have  supplied  the  greatest  number  and  yariet  j  of 
examples.  Among  these  it  really  would  seem  as  if  all  the  ortho- 
pterous  insects  have  them,  and  most  of  the  Nenroptera.  Some  are 
very  minute,  even  when  the  owner  is  of  large  size ;  others  greatly 
elongated,  as  in  Lucina  opilioideSy  where  the  organ  is  oyer  an  inch 
long.  Gorions  instances  may  be  fomid  in  ThuxaUs,  in  Eeterodes ; 
also  in  an  Indian  Grasshopper  (possibly  anonymous),  which  has  the 
organ  twisted,  and  tipped  with  a  hard  serrated  hook. 

As  regards  the  function  of  pygidia,  it  might  appear,  at  first 
sight,  that  the  new  exam{)lee  being  mostly  of  large  size,  there 
would  be  little  difficulty  in  inyestigating  and  determining  a  matter 
which,  in  the  case  of  Pulex,  has  yaonly  ^ed  the  skill,  patience,  and 
acumen  of  many  excellent  obsenrers ;  and  probably  if  the  subject 
wore  taken  up  again  by  biologists  well  yersed  in  the  anatomy  and 
physiology  of  insects,  satis&ctory  results  might  accrue ;  but  as  a 
matter  of  £Btct,  the  inquiry  is  by  no  means  an  easy  one,  and  after 
considerable  study  of  mie  and  yarious  specimens,  I,  for  a  long  time, 
only  arriyed  at  a  conclusion — an  old  one,  it  would  seem,  of  tJbe  late 
Mr.  Kichard  Beck — that  pygidia  are  collections  of  tactile  hairs 
forming  posterior  feelers ;  but  quite  lately,  almost  by  an  accident, 
I  was  enabled  to  see  that,  while  they  may  be  this,  they  certainly 
are  something,  and  yery  much,  more. 

I  had  a  pygidium  of  a  Cricket  under  a  low  power,and  was  surprised 
to  see  a  strong,  waying  motion  in  the  hairs ;  this,  at  first,  was  attri- 
buted to  action  imparted  at  the  will  of  the  insect,  although  it  was 
at  the  time  stupefied  and  quieted  with  chloroform ;  but  the  same  sort 
of  moyement  occurred  when  the  creature  was  quite  dead,  and  when 
only  a  thin  section  of  the  organ  was  under  the  Microscope.  It  was 
found  that  the  hairs  are  so  light  and  so  delicately  attached,  that  the 
ordinary  breathing  of  the  obeeryer,  at  faUy  ten  inches  distance,  set 
them  in  motion ;  and  a  slight  movement  of  the  hand  a  foot  or  more 
away  caused  a  visible  disturbance,  which  is  not  a  mere  yibration, 
but  a  rocking  of  the  motile  hair  in  its  socket,  and  of  the  disk  by 
which  it  is  attached.  In  repeatmg  this  experiment,  it  is  necessary 
to  examine  the  part  within  a  short  time  of  the  deatJi  of  the  insect, 
and  before  the  rigor  mortis  has  set  in;  otherwise  the  little  disk  at 
the  base  of  the  liair  (sometimes  there  is  a  rounded  end,  but  neyer 
a  root)  will  become  more  or  less  firmly  £Eistened  to  the  white 
(neryous  ?)  matter  in  which  it  seems  set,  and  the  hair  will  be  found 
comparatively  insensitiye. 

It  will  be  seen  that  as  mere  tactile  hairs  they  are  fur  too 
delicate ;  moreoyer,  examples  may  be  found  in  some  species  of 
Lace-wing,  and  notably  in  the  Flea  of  the  Pigeon,  where  oy  beinff 
surrounded  by  coarse  true  hairs,  or  placed  under  stout  ouryed 
spines,  tiiey  are  partly  or  wholly  protected  txom  contact  with 
external  bodies.    I  am  led  to  belieye  pygidia  to  be  collections  of 
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motile  hairs,  fonmng  organs  of  feeling  induced  by  the  moye- 
ment  of  the  air  in  their  neighbourhood ;  not,  perhaps,  an  organ 
of  a  new  sense  between  touch  and  hearing,  but  of  feeling  not 
excited  in  the  ordinary  way  l^  actual  touch.  I  apprehend  that  any 
insect  having  pygidia  must  mfallibly  be  warned  of  the  approach, 
howeyer  stealtny,  of  an  enemy ;  even  if,  from  its  position  oehind 
the  insect,  that  enemy  could  not  be  seen,  the  warning  being  given 
by  the  moving  hairs  actuated  by  the  disturbance  of  the  surrounding 
air. 

In  these  notes  I  think  may  be  found  reasons  for  discarding  the 
use  of  the  word  "  cerci,"  as  applied  to  all  those  insect  organs  which 
are  plainly  modified  forms  of  the  better  known  **  j)ygidia.*'  The 
latter  simply  meaning  something  on  the  tMropiffium,  will  permit  them 
to  be  of  any  form  or  size ;  and  as  **  cerci "  means  tails,  it  is  absurd 
to  apply  it  to  objects  of  no  length,  as  the  pygidia  of  Chrysopa 
and  Pidex.   But  if  these  be  tails,  then  indeed  man  himself  has  one. 
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XIV. — On  Stephenson's  System  of  Homogeneous  Immersion  for 
Microscope  Objectives* 

By  Professor  E,  Abbe,  of  Jena,  Hon.F.B.M.S. 

{Read  I2th  March,  1879.) 

The  inyentor  of  the  Immersion  method,  Amici,  with  whose  name  so 
many  important  improvementa  in  the  Microscope  are  connected, 
attemptea  to  use  other  fluids  than  water  for  the  immersion  medium. 
Amongst  others  he  tried  the  highly  refractive  oil  of  aniseed,  pro* 
bably  from  the  idea  that  the  advantage  obtained  by  replacing  the 
stratmn  of  air  by  a  more  refractive  mediam  would  increase  with  the 
increase  in  the  refractive  indices  of  the  media  employed.  More 
recently  others  have  used  glycerine,  and  the  well-known  American 
optician  Spencer  has,  according  to  report,  produced  objectives  by 
this  means  of  excellent  quality. 

The  theoretical  analysis  of  the  immersion  principle  shows,  that 
in  several  respects  far  more  favourable  results  can  be  attained  with 
a  highly  refracting  substance  than  with  water :  it  proves,  however, 
at  the  same  time,  that  the  advantage  to  be  expected  is  by  no  means 
proportional  with  the  progressive  mcrease  in  the  refractive  index; 
on  the  contrary,  there  is  a  maximum  beyond  which  the  results 
become  less  favourable.  When  the  cover-glass  and  the  front  lens 
are  of  crown-glass,  which  is  generally  the  case,  this  maximum 
is  reached  when  the  immersion  fluid  has  the  same  re&active  index 
as  crown  glass.  A  connection,  which  is  optically  homogeneous,  is 
then  estabushed  between  the  preparation  and  the  objective,  which 
eliminates  aU  refraction  in  front  of  the  first  spherical  surfEU^  of  the 
optical  system.  Not  only  is  the  loss  of  light  by  reflection  obviated, 
a  loss  which  is  experienced  at  every  sumce  separating  different 
optical  media  when  the  incident  rays  are  oblique,  but  what  is  still 
more  important,  a  very  considerable  amount  of  spherical  aberration 
is  at  the  same  time  prevented  which  otherwise  would  have  to  be 
corrected  in  the  upper  portion  of  the  objective,  but  which  must 
leave  a  residuum.  Apart  therefore  from  other  advantages,  such 
a  method  of  ^'  homogeneous  immersion  "  gives  promise  at  sdl  events 
of  a  more  perfect  elimination  of  spherical  aberration,  and  conse- 

auently  more  feivourable  conditions  for  what  is  called  "  definition  "  of 
[le  objective,  than  water  immersion.  It  also  possesses  the  frirther 
advantage,  which  is  by  no  means  inconsiderable,  of  getting  rid  of 
the  disturbing  influence  of  the  cover-glass  and  doing  away  entirely 
with  the  otherwise  indispensable  correction.  For  where  the  inter- 
vening medium  is  equal  in  its  refraction  and  diq)ersion  to  the 
cover-glassy  it  is  immaterial,  as  regards  the  optical  enect,  whetiier  a 

•  Translated  by  R.  Woodall,  Esq..  P.R.M.S. 
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thicker  layer  of  glass  and  a  corresponding  thinner  layer  of  the  fluid, 
or  ffice  versa,  is  inserted  between  the  object  and  the  objective. 

The  idea  of  realizing  the  varions  advantages  of  snch  a  kind  of 
immersion,  by  constructing  objectives  on  this  system,  had  for  some 
time  presented  itself  to  my  mind,  bat  I  thought  that  there  was  not 
much  to  be  expected,  as  regards  the  scientific  usefulness  of  such 
objectives,  as  I  believed  their  use  would  be  limited  on  account  of 
the  necessity  of  using  oil  or  some  other  inconvenient  material 
as  the  immeision  fluid.  It  appeared  to  me  that,  except  perhaps 
for  the  examination  of  diatoms,  scarcely  any  other  scientific  sphere 
remained  than  petrographic  research,  which  would  affi)id  scope  for 
realizing  the  optical  advantages  of  such  objectives. 

The  matter  assumed,  however,  subsequently  a  different  shape 
m  consequence  of  a  suggestion  made  b^  Mr.  John  Ware  Stephenson 
(the  Treasurer  of  the  Boyal  Microscopical  Society  of  London),  who 
independently  discovered  the  principle  of  Homogeneous  Immersion,* 
bat  oy  whom,  in  addition  to  its  other  advantages,  special  attention 
was  orawn  to  the  doing  away  with  the  cover-glass  correction,  and 
to  the  possible  enlargement  of  the  angular  aperture,  with  conse- 
quent increase  in  the  resolving  power  of  the  oDJective.  This  idea 
of  Mr.  Stephenson,  which  made  the  matter  one  of  universal  scien- 
tific interest,  was  at  once  followed- out,  the  calculations  being  made 
by  me,  and  the  technical  execution  by  Mr.  Zeiss,  and  resulted  in 
the  production  of  a  series  of  objectives  on  this  system  which  in 
several  respects  are  manifestly  superior  to  the  ordinary  water-im- 
mersion objectives.  Having  now  been  used  by  a  number  of  micro- 
scopists,  it  has  been  found,  that  although  the  nature  of  the  peculiar 
immersion  fluid  will  naturally  much  restrict  the  employment  of 
such  objectives,  it  does  not  present  any  obstacle  to  their  use  in 
various  widely  different  spheres  of  microscopic  research ;  and  in 
particular,  biology  fumisnes  many  problems  to  which  the  new 
lenses  may  render  usefol  service. 

Since  the  construction,  about  a  year  ago,  of  the  first  objectives 
on  this  system,  the  focus  being  i"  nominal  (more  exactly  2  *  6  mm. 
equivalent  focus)>  and  all  of  them  calculated  for  the  long  tubes  of 
the  English  Microscopes,  some  have  been  made  of  ^V"  (I '  8  mm.), 
which  give  sufficient  magnifying  power,  even  with  the  shorter 
tubes  of  the  continental  instruments ;  and  quite  recently  a  third 
series,  iV  nominal  (1*2  mm.  focus)  has  been  produced,  by  which, 
especially  in  histological  observations,  great  amplification  can  be 
obtained  with  low  eyepieces. 

The  angular  apertiire  of  all  these  objectives  is  about  114°  in 
the  immersion  fluid  for  which  they  are  adapted,  the  index  of  refrac- 
tion being  taken  in  round  numbers  as  =  1  *50. 

*  J.  W.  Stephenson  **0n  a  Lorge-angled  Immersion  Objective  without 
Adjoitaient  CkOlur,"  &o.^Thia  journal,  i.  (1878)  51. 
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This  is  approximately  the  same  angrdar  magnitade  m  can  be 
attained  without  any  great  difficulty  within  the  film  of  water  in  the 
usual  immerdon  lenses,  or  within  the  stratum  of  air  in  dry  objeo- 
tives.  But  since  the ''  numerical "  equiyalent  of  the  an^k  of  aperture 
(the  measure  which  determines  the  number  of  rays  taken  in  by  the 
objectiTe)  is  proportional  not  only  to  the  sine  of  half  the  angle  of 
i^rture^  but  also  to  the  refractive  indices  of  the  respective  media 
employed,  and  since  all  the  functions  of  the  angle  of  aperture,  and 
especially  the  resolving  power  of  the  Microscope,  are  regulated  by 
this  numerical  equivalent,  it  follows  that,  according  to  uieory,  the 
capacity  of  the  new  objective,  compared  with  that  of  ordinary  im^ 
mersion  lenses,  is  increased  in  the  proportion  of  1  '50  to  1  '33,  aud 
as  compared  with  the  highest  dry  objectives,  as  1  *  5()  to  1. 

The  product  of  the  sine  of  half  the  angle  of  aperture  into  the 
refractive  index  of  the  medium — the  ''numerical  aperture,"  as  I 
call  it — readies  1*25  to  1*27  in  these  objectives*  The  ratio  of 
these  figures  to  unity  expresses  how  much  greater  is  the  number 
of  rays  admitted  by  the  new  objectives,  over  that  number  which  in 
air  would  fill  a  complete  hemisphere,  or  which  would  be  admitted 
by  an  imaginary  dry  objective  of  180°  aperture. 

This  unusimlly  large  aperture  is  accompanied  with  a  notable 
increase  of  resolving  power.  This  is  at  once  evident  by  the  £Euulity 
with  which  very  fine  striae  and  similar  markings  become  visible  on 
the  more  difficult  test  objects ;  by  the  plainness  with  which  the 
characteristic  markings  stand  out  on  the  more  complicated  forma^ 
such  as  Frudvlia  saaonica^  Surirella  gemma,  &c. ;  and  lastly,  by 
several  unusual  features  which  appear  when  certain  methoas  of 
illumination  are  employed  on  the  coarser  tests  of  this  kind,  e.  g. 
P.  anfftUatum. 

Histological  preparations  also  furnish  instances  of  very  small 
elements  closely  clustered  together,  granulations  and  such  like, 
in  which  clearer  and  more  definite  resolution  is  obtained  in  critical 
cases. 

At  the  same  time,  in  all  these  objects,  especially  in  those  last 
named,  the  decidedly  more  perfect  definition  which  homogeneous 
immersion  renders  possible^  is  obtamed,  provided  tiiat  the  precision 
of  the  technical  execution  is  adequate  to  the  reduction  effected  in 
the  residual  aberration  as  indicated  in  theory.  Therefore,  when 
comparatively  strong  eye-pieces  are  used  the  image  retains  great 
shai^ness,  so  that  in  regulEur  work  higher  amplification  can  be  use- 
fully employed  than  is  usually  the  case  with  other  objectives  of 
equal  fix^l  length.  The^  also  ofken  enable  more  exact  observations 
to  be  made  of  very  delicate  objects,  such  as  fine  cilia,  than  good 
immersion  objectives  of  the  ordinary  kind  would  permit 

Lastly,  as  a  proof  of  excellence  of  definition  which,  though 
indirect,  is  of  special  weight,  may  be  mentioned  the  fiavouraUe 
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results  which  Dr.  Eoch,  of  WoDstein,  obtained  when  examining 
bacteria,*  viz.  by  employing  a  fiiU  cone  of  rays  filling  the  entire 
aperture  of  Uie  objective,  a  method  of  illnmination  qnite  unheard 
of  as  appl^  to  Slush  objects  and  with  such  an  angular  aperture. 
With  uus  illumination,  which  can  only  be  effected  by  the  aid 
of  a  condenser  of  large  aperture,  the  prejparation  is  simidtaneously 
penetrated  in  all  directions  by  the  incident  rays.  As  a  result, 
the  delineation  of  such  parts  as  stand  out  in  mutual  contrast 
through  difference  in  refractive  power  (tissue  structures,  &cX  is 
almost  completely  suppressed,  and  there  remain  visible  only  tnose 
elements  wnich  act  as  absorbents  through  staining.  On  the  other 
hand,  the  essential  advantages  of  oblique  illumination  are  retained, 
although  the  illumination  remains  central  in  name,  in  consequence 
of  the  co-operation  of  the  rays  incident  at  a  large  angle  towards 
the  axis  of  the  Microscope.  Yery  small  .and  closely  clustered 
elements,  as  in  pieparations  of  bacteria,  must  certainly  on  both 
these  accounts  become  capable  of  a  more  thorough  resolution  than 
with  central  illumination  of  the  usual  kind;  if,  however,  this 
ingenious  method  of  observation  is  to  show  corresponding  results, 
the  defining  properties  of  the  objective  must  stand  a  most  severe 
test,  and  this  test  will  be  the  more  severe  in  proportion  to  the 
magnitude  of  the  angular  aperture  employed. 

As  regards  the  nature  of  the  immersion  fluid,  it  is  of  course  on 
optical  ^unds  a  matter  of  indifference  what  is  selected,  so  long 
only  as  it  is  homogeneous  and  transparent,  and  equal,  or  very  nearly 
equal,  to  crown  glass  in  refraction  and  dispersion.  Experiment  has 
taught,  however,  that  this  condition  of  homogeneous  immersion 
leaves  a  much  smaller  chdce  than  might  be  anticipated.  At  the 
outset  I  examined  over  one  hundred  fluids  of  the  most  varied  kinds — 
essential  and  fatty  oils  and  artificial  chemical  preparations — which 
I  either  tested  myself  or  caused  to  be  examined  with  the  refracto- 
meter,  to  determine  their  refractive  and  dispersive  indices,  and 
lately  the  investigation  has  been  carried  still  fturther  by  Dr.  Topel, 
who,  under  my  guidance,  determined  the  optical  constants  of  nearly 
two  hundred  chemical  combinations  from  the  collection  in  the 
laboratory  of  the  Jena  University,  which  Professor  Geuther  was 
kind  enough  to  place  at  our  disposal.  Among  all  these,  however, 
not  one  was  found  which  from  its  other  properties  could  be  used ; 
which  either  alone  or  mixed  with  other  flmds  attained  the  refractive 
index  of  crown  glass  (1  '515  to  1  '520  for  sodium  light)  without  at 
the  same  time  more  or  lees  exceeding  the  dispersion  of  crown  glass. 
A  few  only  of  the  substances  examined  satisfied  the  necessary 
conditions  vrith  sufficient  accuracy  to  permit  the  deviation  to  lie 
reg^ed  as  unimportani 

The  most  suitable  fluid  that  has  at  present  been  discovered,  is 
*  *  Aetiologie  dcr  Wnndinfektioiui-Krankheiten.'    Leipfio,  1879. 
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cedar-wood  oU  (prepared  by  Schimmel  and  Co.,  Leipsic  and  New 
Tork^  an  essential  oil  almost  without  colonr  or  smell,  and  not 
Tolatile,  but  nnfortunatelj  rather  thin.  Its  refractiye  index  at  a 
medium  temperature  is  about  1'51,  whilst  the  dispersion  only 
slightly  exceeds  that  of  crown  fflass.  The  objectives  have  therefore 
been  constructed  for  use  with  mis  oiL 

For  a  more  extended  application  of  the  principle  of  homogeneous 
immersion  great  advantage  is  derived  from  the  fact,  that  by  mixing 
one  of  the  more  highly  refracting  essential  oUs,  such  as  oil  of  cloves, 
fennel,  aniseed,  or  others,  with  a  certain  quantity  of  olive  oil, 
fluids  can  be  readily  obtained  which  are  equal  to  cedar-wood  oil 
in  refractive  power,  but  whose  dispersive  power  may  be  increased 
more  or  less,  as  required.  This  provides  a  means  of  regulating  the 
chromatic  correction  of  greater  delicacy  than  is  attainable  by  any 
mere  mechanical  correction,  inasmuch  as  for  cedar- wood  oil  can  l)e 
substituted  mixtures  of  various  dispersive  powdir,  according  to  the 
nature  of  the  object  to  be  examinea  and  the  kind  of  illumination 
reouired.  By  this  simple  means,  for  example,  the  chromatic 
difference  of  spherical  aberration,  a  correction-defect  which  (in  the 
present  state  of  practical  optics)  it  is  impossible  to  overcome  in 
objectives  of  large  aperture,  is  rendered  for  the  most  part  immaterial. 
This  unavoidable  defect  is  apparent  from  the  fitct  that  the  central 
and  peripheral  zones  of  the  objective  are  never  simultaneously 
perfectly  achromatic.  An  objective  which  with  oblique  light  gives 
an  image  as  free  from  colour  as  possible,  is  found,  when  central 
illumination  is  used,  to  be  chromatically  under-corrected  to  a  marked 
degree,  in  the  case  of  a  sensitive  object,  and  conversely.  This  is  the 
more  striking  the  larger  the  angular  aperture.  If,  now,  instead  of 
a  stratum  (with  parallel  sur&ces)  placed  in  the  course  of  the  rays 
we  substitute  another  of  equal  refractive  but  different  dis^rsive 
power,  we  obtain  a  simple  means  of  changing  the  chromatic  cor- 
rection of  the  objective  without  altering  the  spherical  correction, 
and  if,  as  is  done  throughout  in  the  construction  of  tbese  lenses, 
the  chromatic  compensation  is  so  arranged  that  the  fluid  having 
the  lowest  dispersion  (cedar-wood  oil)  produces  the  best  achroma- 
tism for  oblique  light,  the  use  of  a  more  highly  dispersive  mixture 
of  the  kind  mentioned  will  correct  the  chromatic  defect  for  central 
illumination  which  would  otherwise  appear. 

The  application  of  this  method  is  adversely  affected  by  one 
circumstance  only,  viz.,  that  the  effect  of  a  determinate  increase  in 
the  dispersion  naturally  depends  upon  the  thickness  of  the  fluid 
stratum.  With  covering  glasses  of  different  thickness,  as  also 
with  objectives  of  different  focal  lengths  and  corresponding  different 
working  distances,  one  and  the  same  mixture  will  yield  more  or  less 
unequal  results. 

bince  the  exact  adjustment  of  the  immersion  fluid  thus  appears 
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essentially  necessary  if  the  capacity  of  the  new  objectiyes  is  to  be 
folly  utilized,  it  is  important  to  have  a  simple  means  of  regulating 
the  refiractive  and  dispersiye  powers  of  the  nuids  in  their  relation  to 
the  corresponding  factors  in  crown  ^lass  without  haying  to  employ 
special  measuring  apparatus.  For  this  purpose  Mr.  Zeiss  famishes 
with  each  objectiye  a  small  glass  bottle  with  parallel  sides,  to  the 
glass  stopper  of  which  is  cemented  a  crown  glass  equilateral  prism. 
This  test  bottle  may  be  used  in  preparing  the  combined  fluids, 
and  by  yiewing  the  yertical  bar  of  a  window  frame,  Ac,  through 
both  fluid  and  prism  the  difierenoe  between  the  fluid  and  crown 
glass,  both  with  respect  to  refraction  and  dispersion,  may  be  at 
once  seen.  The  deflection  of  the  image  of  the  yertical  bar  in 
passing  through  the  prism,  and  the  widUi  of  the  coloured  border, 
^yee  both  these  elements  at  a  glance  and  with  an  exactness  which 
IS  quite  sufiScient. 

In  the  practical  use  of  the  new  objectiye  there  are  two  further 

E>int8  to  be  specially  noticed.  The  first  is  its  dependence  upon  the 
ngth  of  the  tube.  The  abolition  of  the  coyer-glass  correction  in 
these  objectiyes,  which  is  acknowledged  by  all  obseryers  to  be  an 
extraor^iary  adyantage  in  manipulating  me  lenses  with  ease  and 
certainty,  neyertheless  depriyes  the  observer  of  a  conyenient  means 
of  compensating  within  certain  Umits  the  influence  of  diflerent  tube- 
lengtiis  upon  the  aberrations.* 

The  objectiyes  can  therefore  only  be  used  with  the  length  of 
tube  for  which  they  are  originally  a<^'usted,  and  they  are  so  sensi- 
tiye  on  this  point  (especially  the  lowest  power)  in  consequence  of 
the  lar^e  angular  aperture,  that  a  deviation  of  a  yery  few  centi- 
metres in  the  length  of  the  tube  produces  yisible  changes  in  the 
condition  of  the  correction.  A  draw  tube  to  the  Microscope  afibrds 
therefore  a  yery  simple  means  of  r^olating  according  to  the 
obseryer's  own  judgment,  the  ultimate  more  delicate  adjustment 
of  the  correction,  and  also  enables  him — until  some  better  immer- 
sion fluid  is  found — to  compensate  any  small  defect  in  the  refraction 
of  cedar- wood  oil,  which  may  be  noticeable  when  yery  thick  or  yery 
thin  coyer-glasses  are  used.  (As  lengthening  the  tube  produces 
spherical  oyer-correction,  and  shortening  under-correction,  it  follows 
tnat  the  former  corrects  a  yery  thin  coyering  glass,  and  the  latter 
<me  of  more  than  ordinary  thicicness.) 

*  Dispensing  with  the  ooneotion-adjustment  in  the  mannfaoture  of  sucli  objeo- 
tlTCs  is  a  matter  of  smaU  moment  in  itself  when  compared  with  the  other  technical 
requirements  which  are  met  by  it.  An  essential  benefit  arises,  however,  from 
the  stmplifloation  of  the  mechanical  constmction,  in  so  far  as  it  would  scarcely 
be  possible  in  a  oombinatlon  of  lenses  with  movable  parts  to  fl;et  the  lenses  centered 
as  perfectly  and  durably  as  is  possible  in  the  case  of  a  fixed  combination :  and  in 
the  present  instance  this  appears  an  indispensable  condition  on  account  of  the 
sensitiveness  of  the  large  aperture  to  the  slights  defect  in  centering.  Looking 
at  this  circumstance,  it  would  be  most  unadvisablo  to  provide  such  objectives  with 
correction  collars. 
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In  using  the  objectives  for  photography,  where  the  image  imst 
be  at  a  considerable  distance,  nnless  an  ordinary  low  eye-piece  is 
used  to  photograf^  with,  an  auxiliary  lens  becomes  requisite,  which 
will  remove  the  image  to  the  required  distance,  without  aJtering 
the  course  of  the  rays  in  the  objective  itself.  For  this  purpose 
a  concave  lens  of  suitable  focal  length  may  be  inserted  dose  behind 
the  objective  in  the  same  way  as  a  ^ort-sighted  person  uses  concave 
^)ectacles  to  move  the  plane  of  distinct  yisiaa  to  a  greater  distance ; 
a  concave  lens  of  relatively  corresponding  shorter  focal  length  may 
also  be  interposed  at  a  greater  distance  from  the  objective,  in  order 
to  produce  a  moderate  amplification  (two  or  three  times^  of  tiie  ima^ 
and  at  the  same  time  a  decrease  in  the  requisite  distance  of  me 

Elate.  The  position  of  the  auxiliary  lens  in  this  case  must  of  course 
e  so  regulated,  by  computation,  that  the  cones  of  rays  emerging 
from  the  objective  converge  towards  the  same  plane  as  in  ordinary 
observation. 

A  second  point  which  must  not  be  lost  sight  of  in  using  these 
(^'ectives — and  in  fact  any  objective  the  numerical  aperture  of 
wnich  considerably  exceeds  the  value  1 — relates  to  the  conditions 
which  the  illuminating  apparatus  must  satisfy,  in  order  that  the 
whole  angular  aperture  may  be  utilized  with  oblique  illumination. 

With  a  numerical  aperture  of  1  "25  an  incident  ray,  if  it  is  to 
reach  the  external  zone  of  the  objective,  must,  when  it  impinges  on 
the  object,  be  incident  towards  the  axis  of  the  Microscope  at  an 
angle  of  about  56°.  Bays  with  this  inclination  cannot  of  coarse 
be  transmitted  to  the  objective  out  of  air  through  a  flat  surface 
perpendicular  to  the  axis,  such  as  the  lower  surface  of  the  glass 
slide.  An  incident  ray  reaching  this  surfEU^  from  below  would  not, 
after  entering  the  glass,  be  inclined  towards  the  axis  more  than 
about  4z° ;  and  wiUi  the  ordinary  illuminating  mirror  even  this 
obliquity  could  never  be  attained,  aptui;  from  the  great  loss  of  light 
by  reflection,  which  would  greatly  detract  from  the  effect.  In 
order  therefore  to  utilize  the  maximum  degree  of  oblique  illumina- 
tion, which  an  objective  of  such  large  aperture  will  admit— of 
course  with  objects  which  do  not  lie  in  air — and  to  bring  out  the 
full  deflning  power  of  the  objective,  an  illuminating  apparatus  is 
necessary,  which  not  only  gives  a  cone  of  rays  of  e^ual  aperture 
with  the  objective,  but  which  at  the  same  time  admits  of  a  fluid 
connection  with  the  under  side  of  the  slide.  One  immersion  con- 
denser amongst  others  which  fulfils  these  conditions,  is  the  illumi- 
nating apparatus  described  by  me  *  some  years  ago,  the  system  of 
lenses  in  vmich  (corresponding  with  the  angle  of  aperture  of  fiie  older 
immersion  objectives  of  Zeiss)  possesses  a  ''  numerical  aperture  "  of 
over  1*1  for  its  upper  focus,  and  in  the  construction  of  which  the 

♦  Max  Schultee's  *  Archiv  f.  Mikr.  Anat.,*  ix.  496. 
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oonnection  of  the  front  lens  with  the  under  snrfisu^  of  the  slide  by 
a  drop  of  water,  is  taken  into  account.*  In  the  absence  however 
of  an  illuminating  apparatus  such  as  this,  and  where  only  very 
oblique  illumination  is  required,  a  much  more  simple  arrangement 
will  be  found  very  sendoeable,  which  consists  in  connecting,  by 
means  of  a  drop  of  glycerine  or  ojH,  a  plano-convex  lens,  nearly 
hemispherical,  of  6-9  mm.  radius,  to  the  under  surface  of  the  slide, 
to  which  it  will  adhere.  It  may  be  kept  suffidently  centered  by 
means  of  a  loose  brass  ring  attached  to  it,  having^an  external 
diameter  equal  to  that  of  the  stage  aperture.  The  ordinary 
concave  mirror,  turned  slightly  outside  the  axis  of  the  Microscope, 
vrill  then  give  cones  of  rays  of  any  degree  of  obliquity  which  may 
be  desired. 

In  conclusion,  some  account  may  be  given  of  the  optical  com- 
binations of  the  objectives  for  homogeneous  immersion.  Those 
constructed  in  Mr.  Zeiss'  manufGictory,  and  based  upon  my  com- 
putations, are  all  systems  with  four  members.  In  this  I  have 
gone  back  to  a  type  of  construction  which  was  applied  by  me 
experimentally  many  years  ago,  and  has  lately  been  used  with 
considerable  success  by  several  opticians,  especially  Mr.  Tolles  and 
Mr.  Spencer.  Two  single  crown-glass  lenses  close  together  are 
made  use  of  (duplex  front)  as  the  lower  members  of  the  system, 
and  the  two  others  onlv  are  compound,  so-called  achromatic  (in 
the  ^F^sent  case  binary)  lenses. 

This  form  has  certainly  the  disadvantage  of  leaving  rather  more 
chromatic  difference  of  the  magnifying  power  (that  is,  with  perfect 
achromatism  in  the  middle  of  the  field  of  view  there  is  more  colour 
towards  the  periphery)  than  is  usually  found  when  the  front  lens  of 
the  system  is  followea  immediately  by  a  compound  lens  of  flint  and 
crown  glass ;  but  this  defect  is  practically  inconsiderable  in  com- 
parison with  the  &cility  with  which  it  enables  the  angle  of  aperture 
to  be  increased.  The  form  in  which  I  have  devised  this  type  is 
nevertheless  essentially  diflerent  from  the  construction  of  which 
Mr.  Tolles  has  published  the  elements  in  detail!  The  difference 
becomes  very  apparent  when  the  radii  of  the  front  lenses  are  compared 
with  the  equivalent  focal  distances  of  the  respective  objectives. 
The  J"  objective  of  Tolles,  described  in  the  journal  referred  to,  has 
almost  exactly  4  mm.  focal  length,  and  its  front  lens  a  radius  of 
0*73  mm.  in  Zeiss's  t'j",  with  1-8  mm.  of  focal  length — con- 
sequently less  than  half— the  radius  of  the  front  lens  is  no  less  than 

*  In  oonseqnenoe  of  the  fqrealer  apertare  of  the  objeotives  for  homogeneous 
immersion,  I  have  recently  had  a  system  of  lenses  constructed  for  an  illuininaiine 
apparatus,  the  angular  apertnre  of  which  reaches  approximately  the  nomerical 
equivalent  1  '4.  This  will  consequently  gi?o  rays  which  are  inclined  12°  towards 
the  axis  in  glass. 

t  Thiij  Journal,  i.  (1878)  Wd 
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6'9mm.,  and  even  with  the  ^"  (1 '  2  mm.  focal  length)  the  smalleet 
radios  (0-6  mm.)  is  very  UtUe  less  than  that  of  Tollee*s  i'\  whilst 
an  obiective  of  equal  power  would  require,  according  to  Tolles's 
formula,  the  abnormally  small  radius  of  0  *  22  mm. 

For  the  advantageous  application  of  the  duplex  front  in  ob- 
taining larger  angular  aperture,  the  more  favourable  ratio  between 
the  radius  of  the  front  lens  and  the  focal  length  which  is  here 
attained  will  be  of  some  importance,  because  it  provides  the  only 
possible  means  of  producing  objectives  of  great  magnifying  power, 
without  having  t(x>  much  recourse  to  the  tube  and  eye-piece  for 
amplification.  By  Tolles's  construction  it  would  be  practically 
impossible  to  make  an  objective  such  as  Zeiss's  ^V^  i^ot  to  mention 
the  ^^",  vrith  an  angle  of  aperture  of  any  considerable  extent,  to 
say  nothing  of  the  intolerable  limitation  of  the  working  distance  of 
lenses  so  abnormally  small. 

As  far  as  the  mere  observation  of  diatoms  and  similar  test- 
objects  is  concerned,  an  objective  of  4  mm.,  if  thoroughly  well  made 
and  possessing  a  good  large  angle  of  aperture,  would  indeed  leave 
scarcely  anything  to  be  desired,  especially  as  the  small  front  lens  of 
Tolles's  conslruction  involves  relatively  &vourable  conditions  for 
the  employment  of  deep  eye^pieces.  But  when  we  take  into  con- 
sideration the  much  more  complicated  structures  of  the  difficult 
objects  of  biological  research,  it  cannot  be  doubted  that  systems 
which  give  considerably  higher  objective  amplification  vnll  remain 
a  real  necessity  until  in  practical  optics  more  perfect  methods  of 
getting  rid  of  tiie  aberration  than  at  present  known  are  discovered. 
In  my  opinion,  therefore,  looking  to  general  scientific  requirements, 
the  end  to  be  kept  in  view  at  present  is  the  production  of  objectives 
of  sufficiently  short  focal  length,  which  do  not  present  too  much 
difficulty  in  ordinary  use,  and  this  has  been  the  principle  which 
has  guided  me  in  my  labours  in  this  particular  case. 

A  decidedly  unfavourable  feature  in  the  formula  which  I  have 
produced  is  the  technical  difficulty  of  construction,  in  which  require- 
ments are  made  such  as  were  scarcely  ever  demanded  and  satisfied 
in  the  manufEusture  of  Microscopes.  In  this  construction  the 
spherical  surface  of  the  front  lens  must  be  utilized  to  an  extreme 
extent,  and  must  bear  angles  of  incidence  which  for  the  marginal 
rays  (on  the  air  side)  exceed  45^.  The  manufacturing  optician 
has  therefore  to  produce  spherical  surfaces  of  the  small  dimensions 
of  the  front  lens,  which  shall  be  strictly  true  in  form  to  the  extent 
of  a  full  hemisphere,  and  afterwards  to  mount  these  lenses  in  such 
a  manner  that  without  affecting  the  firmness  of  their  setting  they 
shall  freely  admit  rays  of  light  nearly  up  to  the  equator.  The 
difficulty  of  this  work  and  the  extreme  sensitiveness  to  the  least 
defect  of  form  and  centering  of  the  lenses,  in  a  system  of  so  great 
an  angular  aperture,  make  the  production  of  such  objectives  an 
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exceptionally  tronbleBome  and  delicate  task.  All  these  difScnltiea 
of  technical  execution  wonld,  however,  be  considerably  dimini^ed 
if  the  increase  in  the  angular  aperture  were  to  some  extent  sacri- 
ficed and  we  were  content  with  a  numerical  aperture  of  1  *  to  1  *  1, 
which  has  hitherto  been  the  ordinary  aperture  of  immersion  lenses. 

I  must  for  the  present  leave  undecided  the  question  whether 
the  Stephenson  immersion  system  might  not  move  of  great 
practical  service  even  under  such  restrictions.  Of  course  such 
advantages  would  be  surrendered  as  arise  fix)m  the  augmented 
resolving  power,  since  this  is  essentially  determined  by  the  magni- 
tude of  the  aperture.  But  there  are  surely  objecis  enough  in  the 
domain  of  the  microecopist,  with  resnect  to  which  a  speciallv  h^h 
resolving  power  is  of  less  moment  tnan  the  greatest  possible  per- 
fection of  definition;  and  the  superiority  of  the  homogeneous 
immersion  system  on  this  point,  and  the  great  advantage  wmch  the 
elimination  of  the  disturbing  eSect  of  the  cover-glara  involves, 
would  be  diminished  only  to  a  very  limited  extent  with  a  reduced 
angle  of  apertura  Assuming,  therefore,  that  the  nature  of  the  im- 
mersion fluid  admits  the  firequent  use  of  such  lenses),  especially  in 
biologioBd  researches,  it  might  be  desirable  to  try  tiie  system  of 
homogeneous  immersion  in  objectives  of  more  simple  construction, 
which  would  by  their  smaller  cost  be  more  generally  used. 

In  the  other  direction,  however,  the  extent  to  which  the  new 
immersion  method  will  lead  us  has  been  by  no  means  exhausted  by 
the  new  objectives.  From  the  result  of  the  first  step  it  cannot  be 
doubted  but  that  by  this  system  considerably  larger  apertures  of 
moderately  short  foostl  length  are  still  attainable,  notwithstanding^ 
the  increasing  difficulties  of  computation  and  construction.  It 
being  unquestionably  a  matter  of  interest  to  extend  the  reeolnng 
power  of  the  instrument  to  its  extreme  limits  by  any  means  in  our 
power,  even  if  the  unavoidable  refinements  in  such  objectives 
scarcely  admit  of  their  frequent  appUcation,  the  attempt  has  been 
undertaken  in  the  optical  manufiustory  here.  I  hope  soon  to  be 
aUe  to  show  objectives  of  4-3  millimetres  focal  length,  the  nu- 
merical aperture  of  which  is  increased  to  1 '  35,  corresponding  to  an 
aperture  angle  of  128°  in  a  medium  with  an  index  of  I  '50.  This 
figure,  however,  would  be  the  extreme  limit  which  can  at  present  be 
attained,  unless  cover-glasses  of  flint  glass  are  used  for  tibe  object, 
and  at  the  same  time  an  immersion  fluid  of  corresponding  refrac- 
tive index  is  applied. 
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XY. — The  Veriieal  lUuminaior  cmd  Homogeneous  Lnmersion 
ObjeeUvcB.    By  J.  W.  Btepheiisov,  F.R.A.a,  Tieaa.  BJLS. 

(Bead  9th  AprC,  1879.) 

Thb  Fellows  ivill  have  seen  in  the  April  nmnber  of  the  Journal 
(p.  194)  a  note  extracted  from  the  'American  Naturalist'  for 
February,  in  which  are  described  the  adTantages  found  by  Mr. 
Morehouse,  of  New  York,  to  be  obtained  from  the  use  of  the  Vertical 
Illuminator  *  in  the  resolution  of  Diatoms  and  Podura  scales. 

On  reading  the  note,  I  tried  the  apparatus  on  bdJi  dasses  of 
objects,  and  can  fall^  endorse  the  statement  made  as  to  the  sur- 
prising results  oUamed.  Slides  of  A.  peUudda  which  were 
deemed  worthless  because  all  the  strisB  had,  as  was  supposed,  h&exi 
destroyed  in  cleaning,  were  resolyed  with  the  greatest  ease,  and 
Podura  showed  parallel  light  or  white  lines  from  one  end  of  the  scale 
to  the  other,  somewhat  reminding  one  of  Lepisma.  The  Yertioal 
Illuminator  was  soon  alter  its  first  invention  discarded  by  practical 
microscopiste  on  account  of  the  amount  of  fog  which  was'  caused 
by  the  reflection,  at  the  upper  sur£Eice  of  the  coyer-glass,  of  the 
ra.yB  transmitted  through  the  objectiYe.  It  is  obyious  uiat  (his  tog 
will  not  be  observed  when  an  oil-immersion  objective  is  used,  as  in 
that  case  the  front  lens  of  the  objective,  the  intervening  stratum 
of  oil,  and  the  cover-glass  itself,  are  all  optically  contmnous,  so 
that  the  upper  sur&ce  of  the  cover-glass  has  optically  ceased  to 
exist,  the  only  refiectiou  being  from  its  under  sur&oe  when  dry 
objects  are  used.  An  additional  advantage  is  therefore  found  for 
homogeneous-immersicm  objectives. 

My  object  is  not,  however,  to  deal  with  this  branch  of  the 
subject,  but  with  an  entirely  different  application  of  the  Illuminator, 
not  noticed  by  Mr.  Morehouse,  but  which  appears  to  me  to  be  of 
great  scientific  interest. 

This  point  is  the  vieSde  demonstration  which  the  Yertical 
Illuminator  affords,  not  only  that  many  modem  objectives,  and 
notably  those  on  the  homogeneous-immersion  system,  have  angles 
&r  exceeding  the  equivalent  angle  of  180%  but  also  that  the 
extent  to  which  this  excess  is  in  any  particular  case  carried,  can 
at  once  be  appreciated. 

The  existence  of  this  excess,  although  at  one  time  doubted,  has 

*  As  several  inquiries  haye  been  made  as  to  what  instniment  is  meant  by  the 
"  Vertical  Illuminator,"  I  may  refer  to  Dr.  Carpenter  *  On  the  Microscope,*  5th  ed., 
p.  153,  where  the  instrument  is  both  described  and  figured.  A  small  silyer 
senium  (Professor  Smith),  oar  a  movable  disk  of  thin  glass  (Messrs.  Beck),  or  a 
piece  of  parallel  glass  fixed  at  an  angle  of  45^  (Messrs.  PoweU  and  Lealand),  is 
fixed  in  a  short  tube  (with  a  side  aperture)  interposed  between  the  objective 
and  the  body  of  tlie  Microscope,  by  which  means  a  pencil  of  light  entering  at  the 
aperture  and  striking  against  the  speculum  or  inclined  surface  of  the  disk  or  plate, 
is  reflected  downwards  through  the  objective  upon  the  object. 
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since  been  abandantly  proved,  and  the  present  method  affords  an 
ocnlar  demonstration  of  the  ihct,  most  conclnsiYe  in  its  character 
and  folly  supported  by  theory. 

It  will  be  seen,  on  removing  the  eye-pieoe  of  the  Microscc^ 
after  having  reflected  a  fall  beam  of  light  throng  the  objective,  17 
means  of  the  lUmninator,  and  after  having  focnssed  the  instroment 
on  any  dry  olgect  adhering  to  the  cover,  that  -within  the  margin  of 
the  lens  there  exists  a  brilliant  annnlns  of  light,  and  that  the  oircom- 
scribed  internal  space  ai^)ear8  by  comparison  to  be  quite  darL 

This  annnlns  represents,  and  is  produced  by,  the  excess  of 
aperture  beyond  the  equivalent  angle  of  180 ',  or  what  is  called  the 
**  jius  180^,**  of  which  it  is  also  the  measure. 

The  internal  dark  space  is  of  the  exact  diameter  of  that  of  a 
dry  objective  of  the  same  focus,  and  is  in  fsici  the  TnaTimiiTyi  space 
which  it  can  itself  utilize,  on  a  dry  object,  by  transmitted  light. 

On  looking  down  the  tube  of  the  Microscope  on  which  is  one  of 
Zeiss  s  homogeneous-immersiixi  |ths,  with  its  numerical  aperture  of 
1-25,  it  will  be  seen  that  the  annulus  has  an  apparent  magnitude 
oOTresponding  with  that  attributed  to  it  by  theory,  that  is  to  say,  a 
width  equal  to  one-fourth  part  of  the  radius  of  the  dark  central  space. 

The  explanation  is,  as  it  i^pears  to  me,  simple  enough :  the 
beam  of  light  reflected  by  the  parallel  glass  plate  of  the  Illuminator, 
is  condensed  by  the  objective,  and  brought  to  a  focus  on  the  under 
side  of  the  tiim  glass  cover,  the  oil  (or  other  homogeneous  fluid) 
having,  thus  fietr,  allowed  the  light  to  be  freely  transmitted ;  but,  at 
the  focal  point,  having  to  pass  from  a  denser  to  a  rarer  medium, 
the  passage  of  all  rays  which  exceed  the  critical  angle  (in  this  case 
41"^)  is  arrested,  whilst  those  within  that  limit,  or  at  iJl  events  the 
greater  part  of  them,  pass  through  the  glass  and  are  lost 

The  bright  image  of  the  name  of  the  lamp,  which  is  seen 
crossing  the  field  of  view,  is  therefore  almost  exclusively  formed  by 
the  ^^plus"  rays,  which,  being  totally  reflected  as  soon  as  they 
impinge  on  tl^  air  sur&ce  of  the  cover-glass,  are  sent  back  by 
the  peripheral  portion  of  the  objective  to  the  eye ;  it  is  thus  evident 
that,  unless  the  objective  possessed  the  excess  of  aperture  which  we 
have  been  considering,  the  image  could  not  be  formed  by  the  totally 
reflected  rays,  nor,  if  formed,  could  the  reflected  rays  be  taken  up 
by  the  objective  and  transmitted  to  the  eye. 

These  reflected  rays,  when  seen  without  the  eye-pieoe,  form  the 
bright  annulus  of  light,  and  constitute,  as  has  been  shown,  the 
iq)^ture  in  excess  of  the  180^  limit,  which  limit  is  itself  as  clearly 
indicated  by  the  dark  central  area. 

That  this  is  not  a  mere  theoretical  or  nominal  increase  is 
evident  wh^i  we  consider  the  areas  of  the  transmitting  portions  of 
the  lens,  which  are  proportional  to  the  sauaree  of  their  numerical 
apertures  or  as  1  to  1  *  5625,  so  that  the  Vertical  Illuminator  picks 
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up  the  0*5625  as  against  unity,  Tvhich  is  the  ideal  TnaTimnm  of 
the  dry  lens. 

It  is  truly  stated  in  the  'American  Naturalist*  that  the  Vertical 
Illuminator  ^  can  only  be  successfully  used  in  conjunction  with  an 
objectiye  of  high  balsam  angle/'  and  I  hope  the  reason  of  this  has 
been  rendered  clear. 

In  examining  a  dry  object  with  reflected  and  transmitted  light, 
the  optical  phenomena  are  reyersed :  with  reflected  light  we  hare 
the  bright  annulus  and  dark  centre ;  but,  with  light  transmitted 
from  below,  we  haye  the  central  portion  of  the  lens  trayersed  by 
the  illuminating  pencil,  which  is,  howeyer,  unable  to  penetrate  the 
dark  circle  by  which  it  is  surrounded. 

On  objects  mounted  in  balsam  (or  fluid)  the  Vertical  Illuminator 
fails,  as  far  as  resolution  is  concerned,  and  it  is.  on  these  that  the 
yarious  sub-stage  immersion  illuminators  come  into  pla^,  their 
greater  or  less  success  depending  ezdusiyely  on  their  abiliW  to 
induce  the  dioptric  beam  to  penetrate  the  magic  circle  beyond  the 
limit  of  180^,  as  unless  the  light  can  be  seen  to  touch  the  margin 
of  the  lens,  its  foil  power  has  not  been  deyeloped ;  hence  it  appears 
that  *'  yertieal "  illumination,  in  some  form,  is  the  only  means  by 
which  the  whole  of  the  resolying  power  of  large-angled  objectiyes 
can  be  utilized  on  dry  slides,  just  as  on  balsam  objects  immersion 
illuminators  are  indispensable. 

In  the  foregoing  obeeryations  I  haye  throughout  spoken  of  the 
bright  rinff  of  light,  and  this  may  lead  to  the  impression  that  the 
whole  of  this  ring  is  used,  but  this  is  not  so ;  in  practice  only  a 
small  portion  is  employed,  the  greater  part  bein^  shut  off  by 
a  suitable  external  diaphragm  or  stop,  just  as  with  immersion 
illuminators  in  the  sub-stoge  a  part  only  of  the  marginal  rays  are 
employed. 

This  seems  to  suggest  the  substitution  of  a  small  totally  re- 
flecting prism  for  the  parallel  plate  of  glass,  which,  projecting 
slightly  oyer  the  mar^  of  the  fens,  giyes  a  much  more  brilliant 
beam  of  light,  but  it  has  the  disadyantage  of^  to  a  certain  extent, 
interfering  with  the  difiOraction  spectra,  and  thus  under  some 
circumstances,  so  diminishing  the  aperture  of  the  glass,  as  to 
interfere  with  its  resolving  power. 

The  Vertical  Illuminator  was  ori^ally  intended  to  be  used 
more  as  a  Ideberkuhn  for  opaque  illumination  with  medium  powers, 
its  present  use  not  haying  been  foreseen.  That  it  can  be  so  used 
with  eyen  greater  effect  on  balsamed  objects  now,  when  homo- 
geneous immersion  objectiyes  are  used,  is  obyious,  because  the  hght 
passes  as  direct  as  it  formerly  did  on  to  uncoyered  objects  in  air, 
both  the  upper  and  under  suitiaces  of  the  thin  glass  coyer  haying  been 
optically  abolished — but  the  number  of  balsam  objects  suitable  for 
opaque  illumination  with  powers  as  high  as  an  i,  is  yery  limited. 
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XVI. — Note  on  Diagrams  {Plate  XIL)  exhibUing  the  Path 
of  a  Bay  through  Tclles  \  Immermn  Objective. 

By  Professor  B.  Eetth. 

CBead  m  April,  1879.) 

I  HA.VB  sent  with  this  note  additional  diagrams  (Plate  XII.)  to 
aid  in  localizing  the  symbols  and  following  out  the  formnlaB  nsed 
in  the  computation  of  the  i  immersion  objectiye  made  by  Mr. 
R  B.  ToUes  and  owned  by  Mr.  Crisp.*  The  lines  are  not  drawn 
to  any  scale,  although  the  elements  of  the  objectiye  are  entered 
upon  the  lines  corresponding  to  those  in  the  objectiye  itselfl 

It  will  be  obseryed  that  the  ray  of  light  nnally  emerges  from 
the  plane  sar£EU»  of  the  small  lens  without  re&action.  It  is,  of 
course,  supposed  to  enter  material  of  the  same  refractiye  power  as 
the  lens  itself:  meeting  the  point  in  discussion  upheld  by  Mr. 
Wenham,  yiz.  that  there  is  some  interior  impossibuity  of  using 
more  than  82^  of  aperture  in  laham.  It  will  be  further  obseryed 
that  the  ray  meets  the  plane  surface  at  an  angle  of  oyer  55°,  and 
therefore  if  that  surfeu^  diyides  the  glass  from  atV,  it  cannot  pass 
out  of  the  lens ;  since  at  41°  and  upwards  the  effect  of  the  great 
difference  of  density  between  glass  and  air  is  to  stop  the  li^ht.  It 
is  thus  seen  that  the  limit  of  aperture  in  air  does  not  indicate  the 
limit  of  aperture  in  any  denser  material,  the  limiting  angle  being 
greater  the  denser  the  material ;  being  90°  when  the  densities  are 
equal. 

*  See  vdL  i.  Plate  YII.  Professor  Keith  notifies  the  following  errata  in  the 
lithographed  oompntation : — 

In  the  elements  famished  by  Mr.  Tolles,  r  -  0*29  should  be  r  -  0*029.  and 
in  the  fourth  column  of  figures,  seventeenth  line  from  the  top,  55P  5'  51"  snould 
be  55°  5' 21". 
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X Vn.  —Note  on  Mr.  WenhanCs  jpaper  ''On(ke  Measurement  of  (he 
Angle  of  Aperture  of  Objectives'^    By  Professor  B.  E^eith. 

{Read  \2th  February,  1879.) 

Mb.  Wknham,  in  a  paper  read  November,  1878,*  seems  to  appre- 
heod  the  interference  of  outside  liffht  in  the  ordinary  process  of 
measuring  angular  aperture,  but  nis  attempt  to  explain  this 
intenrference  fuls  to  show  where  his  difficulty  is.  His  figure  has  no 
meaning  in  connection  with  the  subject,  as  the  outside  1^  of  the 
tripod  will  not  after  refraction  come  to  the  same  point  in  the  field 
of  the  Microscope  that  the  central  one  does,  and  therefore  hare 
nothing  to  do  with  the  measurement  They  will,  of  course,  after 
refraction  fall  &r  to  the  right  and  left  of  the  centre,  and  hare 
nothing  to  do  with  the  aperture  question.  One  point  in  the  image 
corresponding  to  one  point  in  the  object,  and  one  only,  is  to  be 
considered  in  making  the  measurement  for  aperture.  It  is  true 
that  with  the  sector  as  ordinarily  used,  first  one  edge  of  a  lamp 
flame  is  brought  to  the  centre  of  the  field,  and  then  the  other  edge : 
but  the  few  minutes  of  arc  subtended  by  the  flame  are,  strictly,  to 
be  subtracted  from  the  reading  of  the  sector,  thus  practically 
making  one  edge  of  the  flame  only  the  object  of  consideration. 

Those  interested  will  bear  in  mind  that  in  measuring  aper- 
ture with  the  sector,  the  lamp  flame  is  placed  far  enough  away 
to  render  the  rays  of  light  sensibly  parallel.  The  Microscope  tube 
is  then  inclined  to  the  direction  of  the  lamp  flame,  until  the  outside 
ray  of  the  flame  is  bent  along  the  axis  to  the  centre  of  the  field,  and 
the  sector  read.  The  tube  is  then  again  inclined  to  the  direction 
of  the  flame  on  the  opposite  side  until  the  outside  ray  of  the  flame 
is  again  bent  along  the  axis  to  the  centre  of  the  field,  and  the  sector 
again  read. 

Half  the  difference  of  the  readings  gives  practically  the  exact 
amount  by  which  the  ray  of  light  is  l^nt.  The  whole  difference  is 
under  these  circumstances  the  angular  aperture,  and  if  two  lights 
be  placed  so  that  their  directions  will  form  that  angle  at  the 
objective,  both  lights  will  be  visible  at  the  same  time  in  the  Micro- 
scope. Whether  the  lights  give  but  a  single  ray  or  a  large  bxmdle 
of  parallel  rays,  the  result  will  be  the  same.  Any  allusion  to 
outside  rays  as  interfering  in  this  simple  process  is  therefore 
erroneous. 

♦  VoL  i.  p.  821. 
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XYUI.—Bepltf  to  tlieforeffoing  Nate. 
By  P.  H.  Wenham,  F.RM.8, 

{Read  ^th  AprU,  1879.) 

As  those  who  have  been  engaged  in  the  aperture  controversy  have 
explained  their  meaning  repeatedly,  I  quite  agree  with  what  I 
understand  is  the  yiew  of  the  Council,  that  it  should  now  be 
closed  till  some  new  hci  appears  to  elucidate  the  question. ' 

Professor  Keith's  Note  does  not  call  for  discussion,  as  the  ob- 
jections appear  to  arise  from  a  misapraehension  of  the  acting 
conditions  of  the  sector  measurement.  The  flame  does  not  remain 
in  the  centre  of  the  field  of  the  eye-piece  during  the  traverse,  and 
there  is  no  axial  bisection ;  the  least  moyement  sideways  causes  the 
image  of  the  lamp  to  leave  the  centre,  and  when  at  last  the  light 
margin  divides  the  field,  the  half  illumination  is  actually  caused 
from  the  eclipse  of  the  light  by  the  edge  of  the  eye-piece  stop. 
The  position  of  the  distant  flame  can  be  seen  with  an  '*  examining 
lens  over  the  eye-piece.  The  field  is  traversed  by  the  beam  of 
light;  this  successively  intersects  all  the  oblique  pencils  of  the 
oqect-glass  which  afterwards  enter  together  in  proximity  at  the 
eye-meoe  at  a  very  small  angle  of  divergence. 

The  sector  measurement  fetils  to  .  indicate  true  angles  (A 
aperture,  and  in  order  to  prove  this  without  theorizing,  I  de- 
scribed in  my  last  pa]per  a  plain  and  unmistakable  demonstration. 
I  took  a  series  of  decisive  angles  of  aperture  by  the  '*  triangle '' 
method,  viz.  from  the  focal  distance  up  to  a  definite  diameter  of 
front  lens ;  I  then  measured  the  angle  from  each  of  tibese  restricted 
diameters  or  apertures  by  the  sector,  employed  precisely  in  the 
ordinary  manner,  and  tabulated  the  comparative  results  as  '^  fiEdse 
apertures." 

With  this  I  am  content  to  allow  all  personal  controversy  to 
remain  at  rest,  as  I  consider  that  I  have  clearly  proved  that  angle 
of  aperture  is  usually  measured  greatly  in  excess,  as  angle  of  field. 
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fi^  It  is  intended  in  future  numbers  of  the  Journal  to  classify  the  Notes 
and  Memoranda  and  Bibliography  as  shown  below,*  by  which  plan  it  is  belieyed 
that  the  value  of  the  Journal  as  a  scientific  record  will  be  enhanced. 

ZOOLOGY. 

A.  GENERAL,  nrcLUDiNa  Embbtologt  avd  Hutoloqt  of  thb  Yebtb- 

BBATA.  # 

B.  INVERTEBBATA. 

I  Pr< 

PomFBBA. 


*§      {bj  PomFBBA. 

(o)  CogLENTERATA. 


t 


I 


(<0  eohinodbbmata, 
(  (<?)  Yebmbb. 
^  (/;  Abturopoda. 

(a)  Cbustaoea. 

Ifi)  Araohnipa. 


It 


(y)  Mybtafoda. 

pS    V  (9)  iMSECTA.f 

(jf)  MOLLUSOOIDA. 
(h)  M0LLU80A« 

BOTANY. 

A.  GENERAL,  ihcludiho  Embstoloot  ahd  HmxuiOOT  of  7hb  Phakbbo- 

OAMIA. 

B.  CRYPTOGAMIA. 
f(a)  Ahdm. 

(6)  LlOHBMES. 

(c)  Fungi. 

(d)  Charaobjb. 

(e)  MUSOIKEJL 
^(J)  YaSOULAB  0BTFT00A1I& 

MICROSCOPY. 

(Instrumental— Methods,  Reagents,  fto.) 

ZOOLOGY. 

A.  GENERAL,  INCLUDING  EMBRYOLOGY  AND  mSTOLOGY  OP 
THE  YERTEBRATA. 

Huolei  of  fhe  Blood-corpuscles  of  the  Triton.  —  Urged  by  the 
publication  of  Stricker^s  researches,  according  to  which  the  nuclei  of 

*  We  are  aware  that  this  classification  is  more  or  less  open  to  criticism,  but 
we  have  adopted  it  as  being  on  the  whole  the  most  convenient  for  this  particular 
purpose  at  least. 

t  It  is  not  proposed  to  deal  exhaustively  with  the  Insects;  that  branch  of  the 
Animal  Kingdom  being  already  well  provided  both  with  journals  luid  special 
societies. 
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the  oorposclea  are  not  constant  structoros,  M.  Poachet  has  made  some 
obeerrations,*  of  which  the  following  are  the  chief  conclusions : — 

CI)  The  red  and  white  corpuscles  ore  derived  from  the  same  ana- 
tomical elements.  (2)  The  nuclei  of  the  white  corpuscles  undergo 
complete  segmentation,  but  (3)  this  segmentation  does  not  occur  so 
long  as  they  are  freelj  suspended  and  moving  in  the  serum.  (4)  The 
red  corpusdes  are  ^  final  elementary  forms."  (5)  The  so-called  reti- 
culum in  these  corpuscles  of  the  Triton  is  merely  the  result  of  the 
partial  division  of  the  substance  of  the  nucleus.  (6)  In  develop- 
ment these  nuclei  reach  a  certain  maximum  size,  and  then  decrease. 
(7)  The  red  blood-corpuscles  themselves  disappear  by  dissolution  in 
the  serum.  (8)  There  is  no  fissiparons  multiplication  of  red  blood- 
corpuscles  after  that  these  bodies  become  provided  with  hflBmoglobin. 
(9)  As  is  well  known,  the  red  corpuscles  may  be  discoid  or  ovoid 
in  shape,  and  it  is  suggested  that  there  is  some  relation  between  these 
two  forms  and  the  molecular  state  of  the  contained  haBmoglobin.  The 
nucleolus  of  the  corpuscles  is  defined  as  being  that  point,  or  those 
points,  which  have  a  greater  "  elective  afi&nity  *'  for  carmine.  The 
paper  is  illustrated  by  a  plate  of  sixteen  figures. 

Division  of  Cartilage  Cells.— An  important  research  on  this  subject 
is  published  by  W.  S(£leicher,'|'  whose  results  agree  in  the  main  with 
those  of  Flemming4  but  differ  in  many  points  not  wholly  unimportant. 
Schleicher  denies  the  presence  of  a  true  intranuclear  network,  but 
describes  rods,  fibres,  and  granules  (Stabchen,  Fadchen,  und  Eomer), 
as  existing  within  the  nucleus.  The  first  step  in  tJie  division  of 
a  cartilage  cell  consists  in  the  disintegration  of  the  nuclear  membrane ; 
next,  the  contents  of  the  nucleus — the  rods,  <&c.,  undergo  an  extraordinary 
series  of  changes  of  form  and  position,  the  whole  nucleus  at  the  same 
time  constantly  changing  its  position.  After  a  time,  the  rods,  &C., 
take  on  a  more  or  less  parallel  arrangement,  and  then,  becoming 
approfximated  at  their  extremities,  form  a  more  or  less  fusiform  figure, 
corresponding  to  the  spindle-nncleus  of  other  observers.  The  approxi- 
mated ends  of  the  rods  then  fuse  together,  and  division  takes  place 
along  a  plane  taken  through  the  centre,  and  perpendicular  to  the  long 
axis  of  tiie  spindle.  The  nuclei  of  the  two  daughter-cells  are  thus 
produced ;  each  of  these  becomes  resolved  into  rods  and  fibres,  these 
undergo  changes  of  form,  and,  at  length,  those  situated  towards  the 
periphery  of  the  nucleus  curve  round  and  fuse  with  one  another, 
forming  a  new  nuclear  membrane.  In  the  membraneless  state  of  the 
nucleus  a  connection  was  observed  between  its  fibres  and  those 
occurring  in  the  protoplasm  of  the  cell — the  intracellular  network 
of  other  authors.  Some  observations  made  tended  to  the  opinion  that 
tiie  intracellnlar  fibres  arose,  by  a  process  of  delamination,  from  the 
capsule  of  the  celL 

Influence  of  tke  di&reat  Colours  of  the  Speetmm  on  Animals.— 
The  article  of  M.  E.  Yung,  of  which  we  gave  an  abstract  (from 

♦  Rpbin's  *  Journ.  Anat.  et  Phys.,'  xv.  (1879)  9. 
t  *  Archiv.  f.  Mikr.  Anat^  xvi.  (1878)  245. 
t  This  Jounud,  IL  (1879)  187. 
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*  Oomptes  Kendos ')  at  p.  188,  bas  now  been  published  in  Professor 
Lacaze-Duthiers'  *  Archives,'*  where  it  occupies  thirty-two  pages. 

B.  INVERTEBRATA. 

Formation,  Fructification,  and  Division  of  the  Animal  Ovnm. — 
This  subject  is  treated  of  in  two  papers  by  Oscar  Hertwig,t  each 
illustrated  by  three  plates.  He  works  out  very  fully  for  Echino- 
derms,  Worms,  Ccelenterates  and  Molluscs,  the  important  questions  of 
the  fSate  of  the  germinal  vesicle,  the  formation  of  the  '*  polar  cells," 
the  precise  phenomena  attending  impregnation,  and  the  mode  of  forma-> 
tion  of  the  first  cleavage-nucleus  of  the  fertilized  egg.  His  results 
are  for  the  most  part  confirmatory  of  his  former  observations, J  and  are 
briefly  as  follows  : — 

Before  impregnation,  the  germinal  vesicle  becomes  profoundly 
altered ;  its  membrane  disappears,  and  itself  assumes  a  spindle  form, 
with  the  usual  radiation  of  granules  from  its  polo«.  It  then  approaches 
the  periphery  of  the  egg,  and  one  end  of  it  passes  into  a  small  pro* 
minence  on  ihe  surface  of  the  latter.  The  spindle  then  divides  in  the 
usual  way,  one  part  remaiDing  in  the  egg  proper,  the  other  in  the 
prominence,  which  now  becomes  separated  off  as  the  first  polar  cell. 
The  same  process  is  gone  through  once  more,  and  another  polar  cell 
formed.  The  portion  of  the  nucleus  still  left  in  the  egg  now  undergoes 
a  change,  becoming  converted  into  a  rounded  body — the  female  pro- 
nucleus— surrounded  by  radiating  granules.  At  about  this  time,  or 
somewhat  before,  fertilization  takes  place,  usually  a  single  sperma- 
tozoon making  its  way  into  the  vitellus,  whereupon  its  tail  undergoes 
absorption  and  its  head  is  converted  into  a  body — the  male  pronudLeus 
— closely  resembling  the  female  pronucleus.  The  two  pronuclei  travel 
towards  one  another,  coalesce,  and  produce  by  this  process  of  conjuga- 
tion, the  first  cleavage-nucleus  of  the  impregnated  egg. 

Digestion  of  Albuminoids  by  Invertebrata.  —  The  researchee 
of  Dr.  Fredericq  have  been  directed  to  Annelids,  a  cestoid  Worm, 
Molluscs,  Ascidians,  a  Bryozoon,  an  Echinoderm,  a  Coelenterate  and 
some  Sponges.  He  treats  the  digestive  organs  of  the  animal,  if  they 
are  large  enough  to  be  isolated,  with  alcohol.  If  the  animals  are  too 
small  he  places  a  considerable  number  of  them  entire  in  the  alcohol, 
which  coagulates  the  albuminoid  bodies,  sparing  the  ferments.  The 
objects  thus  treated  are  dried  and  pulverized,  and  the  powder  should 
contain  the  ferments.  To  distinguish  them,  one  part  of  the  powder  is 
infused  in  distilled  water,  another  pai-t  in  water  acidulated  with 
muriatic  acid,  and  a  third  with  water  alkalized  by  carbonate  of  soda. 
A  piece  of  fibrin  placed  in  the  different  liquids,  heated  to  4CP,  indi- 
cates by  its  solution  or  resistance  the  presence  or  absence  of  ferments 
analogous  to  pepsine  or  thrypsine. 

The  general  result  was  found  to  be  that  the  transformation  of 
aliments  is  effected  in  the  Invertebrata  by  digestive  ferments  analogous 
to  those  of  the  Yertebrata.§ 

♦  VoL  vii.  (1878)  251. 

t  '  Morphol.  Jfthrb..'  iv.  (1878)  156  and  177. 
t  See  Balfour,  in  *  Quart.  Joum.  Mikr.  Sci.,'  xviii.  (1878). 
§  *Bull.  Acad.  Roy.  Sci.  Belg.,*  xlvi.  (1878);  *Bev.  Intornat.  dee  Sci  '  iii. 
(1879)  80. 
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Eoioon  Canadense. —  Dr.  Dawaon,  F.R.S.,  writing  on  Professor 
Mobius'  recent  treatise,  says  *  that  Eozoon  CanadeMe  has  since  the 
first  announcement  of  ite  discovery  by  Logan  in  1859,  attracted  much 
attention,  and  has  been  Tery  thoroughly  investigated  and  discussed, 
and  at  present  its  organic  character  is  generally  admitted.  Still  its 
claims  are  ever  and  anon  disputed,  and  as  fast  as  one  opponent  is  dis- 
posed of,  another  appears.  This  is  in  great  part  due  to  the  fact  that 
80  few  scientific  men  are  in  a  position  fdlly  to  appreciate  the  evidence 
respecting  it.  Gleologists  and  mineralogists  look  upon  it  with  sus- 
picion, partly  on  accoant  of  the  great  age  and  crystalline  structure  of 
the  rocks  in  which  it  occurs,  partly  because  it  is  associated  with  the 
protean  and  disputed  mineral  serpentine,  which  some  regard  as  erup^ 
tive,  some  as  metamorphic,  some  as  pseudomorphic.  The  biologists 
on  tiie  other  hand,  even  those  who  are  somewhat  familiar  with  fbra- 
miniferal  organisms,  are  little  acquainted  with  the  appearance  of  these 
when  minenJized  with  silicates,  traversed  with  minute  mineral  veins, 
faulted,  crushed  and  partly  defaced,  as  is  the  case  with  most  specimens 
of  Eozoon.  Nor  are  they  willing  to  admit  the  possibility  that  these 
ancient  organisms  may  have  presented  a  much  more  generalized  and 
less  definite  structure  than  their  modem  successors.  Worse,  perhaps, 
than  all  these,  is  the  circumstance  that  dealers  and  injudicious  amateurs 
have  intervened,  and  have  circulated  specimens  of  Eozoon  in  which 
the  structure  is  too  imperfectly  preserved  to  admit  of  its  recognition, 
or  even  mere  fragments  of  serpentinous  limestone,  without  any  struc- 
ture whatever.  He  has  seen  in  the  collections  of  dealers  and  even  in 
public  museums,  specimens  labelled  "  Eozoon  Canadense  "  which  have 
as  little  claim  to  that  designation  as  a  chip  of  limestone  has  to  be 
called  a  coral  or  a  crinoid. 

The  memoir  of  Professor  Mdbius  affords  illustrations  of  some  of 
these  difficulties  in  the  study  of  Eozoon,  Professor  Mobius  is  a 
soologist,  a  good  mioroscopist,  fairly  acquainted  with  modem  fora- 
minifera,  and  a  conscientious  observer  :  but  he  has  had  no  means  of 
knowing  the  geological  relations  and  mode  of  occurrence  of  Eozoon^ 
and  be  has  had  access  merely  to  a  limited  number  of  specimens 
mineralized  with  serpentine.  These  he  has  elaborately  studied,  has 
made  carefol  drawings  of  portions  of  their  structures,  and  has 
described  these  with  some  degree  of  accuracy ;  and  his  memoir  has 
been  profusely  illustrated  wil^  figures  on  a  large  scale.  This,  and 
the  fact  of  the  memoir  appearing  where  it  does  (Palsdontographica), 
convey  the  impression  of  an  exhaustive  study  of  the  subject;  and 
sinoe  the  conclusion  is  adverse  to  the  organic  character  of  Eozoon^ 
this  paper  may  be  expected,  in  the  opinion  of  many  not  fully  acquainted 
with  the  evidence,  to  be  regarded  as  a  final  decision  against  its  animal 
nature.  Tet,  however  conunendable  the  researches  of  Mdbius  may 
be,  when  viewed  as  the  studies  of  a  naturalist  desirous  of  satisfying 
himself  on  the  evidence  of  the  material  he  may  have  at  command,  they 
furnish  only  another  illustration  of  partial  and  imperfect  investiga- 
tion, quite  unreliable  as  a  verdict  on  the  questions  in  hand. 

Dr.  Dawson  then  "  indicates  the  weak  points  of  the  memoir,**  of 
which  the  following  is  a  summary. 

♦  *  Am.  Jour.  ScL  and  Arta.'  xvU.  (1879)  196. 
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1.  There  are  errors  and  omissions  from  want  of  study  of  the  fossil 
tn  sitUy  and  from  want  of  acquaintance  with  its  Tarions  states  of 
preservation. 

2.  He  confonnds  the  finely  tnbnlated  proper  wall  of  Eozoon  with 
the  chrysotile  veins  traversing  many  of  the  specimens  and  obviously 
more  recent  than  the  bodies  whose  fissures  they  fill. 

3.  In  regard  to  the  canal  system,  he  thinks  that  the  round  and 
regularly  branching  forms  which  he  figures,  and  which  nearly  resemble 
the  similar  parts  of  modern  Foraminifera,  are  rather  exceptional,  which 
is  a  mistake. 

4.  A  fatal  defect  in  his  mode  of  treatment  is  that  he  regards  each 
of  the  structures  separately,  and  does  not  sufficiently  consider  their 
cumulative  force  when  taken  together. 

Beticularian  Bhizopoda. — Mr.  H.  B.  Brady,  P.E.8.,  in  notes  on 
some  of  the  Beticularian  Ithizopoda  of  the  *  Challenger'  Expedition,*  re- 
ferring to  Carpenter,  Parker,  and  Jones's  '  Introduction  to  the  Study 
of  the  Foraminifera,'  the  work  of  Professor  Beuss,  and  the  more  recent 
suggestions  of  Professor  Zittel  and  Professor  T.  Bupert  Jones,  as  to 
classification,  says  that  it  is  not  altogether  satisfactory  to  have  to 
depend  solely  upon  the  structure  and  conformation  of  the  external 
skeleton  or  test  for  distinctive  characters.  There  can  scarcely  be  a 
doubt  that  the  sarcode  bodies  of  animals  varying  so  much  in  their 
features  must  have  important  differences.  The  researches  of  B.  Hert- 
wig  on  the  animal  of  Miliola  and  Botalia,\  and  those  of  F.  E.  Schulze  \ 
on  P6ly$tomeUa  and  Lagena^  permit  no  longer  the  belief  that  the 
Beticularian  Bhizopoda  consist  of  mere  masses  of  undifferentiated 
protoplasm,  and  a  wide  field  of  investigation  is  thereby  opened,  in 
which  the  employment  of  chemical  reagents,  in  conjunction  with  the 
higher  powers  of  the  Microscope,  may  be  expected  to  yield  a  harvest 
of  hitherto  unnoted  facts.  But  for  these  methods  of  research  the 
fresh,  if  not  the  living  animal  must  be  used ;  material  long  preserved 
in  alcohol,  as  the  '  Challenger '  dredgings  have  necessarily  been,  fur- 
nishes only  the  knowledge  derivable  from  the  harder  tissues,  and  the 
portions  rendered  permanent  by  inorganic  constituents. 

Protoioa  of  Horihem  Bussia.  — An  elaborate  paper  on  this 
subject,  illustrated  by  two  plates,  by  0.  von  Mereschkowsky,  §  gives 
the  results,  as  &r  as  Protozoa  are  concerned,  of  his  two  journeys  to 
the  White  Sea,  made  in  the  summers  of  1876  and  1877. 

1.  Proposed  new  Famt7y.— Mereschkowsky  proposes  to  form  into 
the  new  flunily  UveUma  tiiose  colonial  monads  the  individuals  of 
which  are  provided  with  one  or  more  cilia,  are  devoid  of  a  lorica,  but 
sometimes  enclosed  in  a  common  gelatinous  investment,  are  not 
united  into  a  branched  colony,  but  form  more  or  less  spherical  masses, 
and  for  the  most  part  {Anthophysa  is  an  exception)  are  free-swimming. 
They  may,  in  the  author's  opinion,  be  taken  as  transition  forms 

♦  'Quart  Joum.  Mior.  Sol.,'  xix.  (1879)  24. 
t  *  Jenaiflche  Zeitschrift  fiir  Naturwias.,'  x.  42. 
I  *  Archiv  ffir  Mikr.  Anat.,'  xiii. 
§  Ibid.,  xn.  (1879)  153. 
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between  nDicellolar  and  molticellalftr  animals,  and  indeed  as 
representing  permanent  MorulcB,  Multiplication  takes  place,  in  fact, 
bj  the  separation  of  a  monadiform  cell  and  its  division  into  2,  4, 
8,  &c,  masses,  by  a  process  exactly  resembling  the  segmentation  of  the 
egg-cell  in  a  Metazoon.  Polytoma  uvella  is  not  included  in  this 
family,  since  the  morula  form  is  not  permanent,  but  breaks  up  into 
separate  individuals. 

2.  New  Oenera, — The  following  three  genera  are  described  as 
being  new  to  science.  Merotricha  ( jf.  hadUata),  a  regularly  oval  uni- 
flagellate monad ;  Ureeolus  (  U,  Alenizini),  another  uniflagellate  monad, 
with  transparent  collar-like  oesophagus ;  and  Haeckelina*  (H.  &oreaZt«), 
a  beautiful  and  highly  interesting  marine  Moneron,  which  seems  to 
bear  much  the  same  sort  of  relation  to  the  Tentaculifera  (Acineta, 
Podophyra,  &c),  as  Protamo^  bears  to  AmcebOj  Myxastrum  to  the 
GrcgarinidcB  and  Protomonaa  to  the  monads.f  It  consists  of  a  globular 
colourless  body,  capable  of  very  slight  changes  of  form,  devoid  of 
vacuole  or  nucleus  but  containing  various  granules.  Its  surface  is 
closely  beset  with  a  great  number  of  very  delicate  stiff  pseudopodia, 
standing  out  at  right  angles  to  its  sur&ce,  and  about  equal  in  length 
to  the  diameter  of  the  body.  The  body  is  seated  on  one  end  of  a 
stem,  the  other  extremity  of  which  is  attached  to  foreign  bodies  (algaa). 
The  stem  is  long,  slender,  transparent,  and  solid,  being  quite  devoid 
of  an  axial  "  muscle."  Nothing  is  known  of  the  reproduction  of  this 
interesting  species. 

3.  New  Spedes. — The  author  describes  a  large  number  of  new 
species,  which  our  space  merely  allows  us  to  enumerate.  They  are 
Coihumia  arcuata  (marine),  VorUcdlapyrum  (do.),  Zoothamnium  ma- 
rinum  (do.),  Epistylis  haianorum  (do.),  Tiniinnus  Usaowi  (do.V  Oxytricha 
WrzesniowMi  (do.),  O.  oculaia  (do.),  Aspidisca  Andreewi  (ao.),  Balan^ 
iidtum  (?)  medusarum  (do.),  Qhucoma  Wrzesniowskii  (fresh-water), 
Holophrya  Kessleri  (do.),  Podophyra  {Acineta)  conipea  (marine),  Dino- 
phyns  ardiea  (do.),  Heteromita  sulcata  (fresh-water),  J7.  cylindrica 
(marine),  H,  adunca  (do.),  Clathrulina  Cienkowahii  (fresh-water)^  P^ro- 
phry$  angulatn  (do.),  JDifflugia  Sohwetskiiy  Hyalodiscm  Koratnewi 
(marine^  Amceba  minuta  (do.).  A,  papillata  (fresh-water),  A.  angttkUa 
(do.),  A.  Jdaginia  (do.),  A.  emittens  (do.),  A,  alveolata  (marine),  A. 
filifera  (do.),  and  Protamceba  Orimmi  (do.). 

4.  Geographical  Distribution  of  Infusoria,  —  The  author  sums 
up  his  remarks  on  this  question  in  the  form  of  three  proposi- 
tions. He  considers  it  well  established,  firstly,  that  the  marine 
Infusorial  fauna,  being  ex[:osed,  like  any  other  animal  fauna,  to  the 
influence  of  external  conditions,  is  wholly  diflerent  to  that  of  fresh 
water.  Secondly,  that  the  infusorial  (protozoic;  faunce  of  different 
seas,  distinguished  from  one  another  by  unlike  conditions,  are  them- 
selves different,  and  this  difference  is  of  the  same  character  as  that 
existing  in  any  group  of  the  higher  animals.      Thirdly,  that  the 

*  This  name  has  been  applied  by  Bessels  to  Sandahl's  Asirorhiza,  See 
'Qoart.  Joum.  Micr.  Sci.,*  xvi.  221. 


t  See  the  table  on  p.  677  of  Huxley's  *  Invertebrata,'  giving  the  relations  of 
the  various  genera  of  Monera  to  the  groups  of  Endoplaatioa,  The  disoovery  of 
Haechdina  fills  up  an  important  gap  in  this  scheme. 
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marine  protozoio  fauna  differs  far  more  in  different  seas  than  does 
the  fresh- water  protozoio  fauna  in  different  terrestrial  regions. 

Deep-sea  Siphonophora. — The  Siphonophora  have  always  been 
hold  to  be  an  exclusivelj  surface  group;  it  is  therefore  of  great 
interest  to  find  species  of  the  sub-order  occurring  at  great  depths. 
Professor  Studer  of  Bern  gives  an  account  ♦  of  two  well-marked  species 
brought  up  during  the  voyage  of  the  corvette  '  Gkzelle,'  from  depths  of 
1500-2000  fathoms  in  the  Atlantic  Ocean.  Both  species  belong  to 
the  genus  Bhizophysa,  and  are  named  by  Studer  B.  waif  era  and  J2. 
tfiemiM.  Full  descriptions,  illustrated  by  three  plfttes,  are  given  of 
both  forms,  as  well  as  of  some  fragmentary  specimens  of  other 
Siphonophora  found  at  the  same  time. 

Strange  Anomaly  among  the  HydromedussD.— In  the  *  Transac- 
tions of  the  Society  of  Naturalists  of  St.  Petersburg,'  f  a  new  species  of 
small  naked-eyed  Medusa,  from  the  White  Sea,  is  deeoribed,  whidi 
Mereschkowsl^  has  named  BougainviUea  pcaradoxa^  and  wliidi  (wifli 
another  species  of  the  same  genus)  presents  a  strange  anomaly  pretty 
frequently  observed  amongst  the  normal  individuals. 

The  adult  animal  does  not  much  exceed  1  cm.  in  length,  and 
its  form  is  that  of  a  bell  slightly  contracted  at  its  aperture,  with  four 
radiating  canals,  each  furnii^ed  at  its  extremity  with  a  tuft  of  from 
three  to  seven  tentacles  and  with  a  red  ocellus.  The  deep  red  manu- 
brium has  from  above  the  form  of  a  cross,  from  each  of  &e  four  ends 
of  which  starts  a  radiating  canal.  Bound  the  mouth  there  is  a  circle 
of  four  tentacles  dividing  dichotomously  into  a  great  number  of 
branches.  It  is  remarkable  that  the  ova  are  developed  immediately 
on  the  surface  of  the  manubrium,  so  that  the  latter  when  the  ova  have 
become  converted  into  planulae  acquires  a  tuberculate  aspect,  caused  by 
a  great  quantity  of  plimulad  forming  a  layer  covering  its  surface,  wi^ 
one  of  their  ends  projecting  freely,  and  die  other  attached  to  the  wall 
of  the  manubrium. 

Some  forms  (undoubtedly  of  this  same  animal)  are  distinguished  by 
the  total  absence  of  the  coloured  manubrium.  It  was  thought  that 
there  might  be  some  atrophy  of  the  organ,  but  remains  of  it  were 
flought  for  in  vain.  The  whole  gastro-vascular  system  consisted  only 
of  a  circular  canal  and  of  the  four  radial  canals,  which  were  united  at 
the  summit  without  forming  anything  resembling  a  stomach.  More- 
over, although  in  other  respects  of  normal  conformation,  it  had  abso- 
lutely no  opening  to  the  exterior,  no  buccal  or  other  aperture  which 
might  establish  a  communication  with  the  circumambient  water. 

This  fact  is  the  stranger  because  these  anomalies  are  observed  in 
MedusflB  which  are  but  very  little  exceeded  in  size  by  the  normal 
adult  individuals.  They  consequently  have  been  able  to  nourish 
themselves,  since  from  microscopic  embryos  they  have  attained  a  size 
of  more  than  half  a  centimetre. 

M.  Mereschkowsky  considers  that  the  only  probable  hypothesis 
to  account  for  the  development  of  a  complete  Medusa,  without  the  aid 

♦  « Zeitschrifk  f.  wisa.  Zool.,*  xxxi.  (1878)  1. 

t  'Protooolles  de  la  ReunioD  da  14  Jau.  1878/  ix.  33. 
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of  organs  of  natritioiiy  is  that  the  ectoderm  fulfils  the  function  of  the 
entoderm,  and  the  animal  nourishes  itself  by  its  ectoderm  absorbing  the 
organic  material  dissolved  in  sea  water,  a  supposition  the  more  pro- 
bable as  he  has  already  demonstrated  the  same  fact  in  sponges.* 

Muscle-epithelium  in  Anthozoa^ — Dr.  0.  Eling  publishes  a  pre- 
liminary communication  on  this  subject,  f  in  which  he  studies  the 
exact  relation  of  the  so-called  neuro-muscle  cells  in  the  genera  Adi' 
nozoa,  namely  Actinia  (equina)  and  Muricia,  In  both  these  genera  he 
finds  that  the  muscular  layer  occurs  on  the  inner  (endodermal)  side 
of  the  supporting  lamella,  and  that  the  cells  of  which  it  is  composed 
are  in  evident  connection  with  the  endodermal  cells. 

The  arrangement  in  these  forms  is  therefore  the  exact  opposite  to 
those  which  obtain  in  Hydra^  in  which,  as  ELleinenberg  showed,  the 
neuro-muscular  cells  are  undoubtedly  ectodermal.  This  seems  to 
show  that  the  mesoderm,  like  the  generative  products,  may  have 
originally  sprung  indifferently  from  either  layer. 

Phylogeny  of  the  Antipatharia. — This  subject  is  discussed  in  a 
paper  {  by  G.  v.  Eoch,  who  begins  with  a  description  oiAntipatheg  larix 
and  Oephyra  Dohmii,  and  afterwards  discusses  the  probable  steps  in 
the  evolution  of  the  Antipatharia^  which  he  considers  to  have  been 
as  follows : — 

1.  Soft-bodied  ActinicB  secreted  a  homy  substance  from  the  ecto- 
derm of  the  disk  of  attachment. 

2.  Those  of  the  foregoing  forms,  which  were  attached  to  thin 
cylindrical  supports,  surrounded  the  latter  and  covered  them  with  a 
homy  substance,  which,  in  the  case  of  polypes  occurring  in  large 
groups,  served  to  unite  them  by  their  bases. 

3.  These  polypes,  living  singly  or  in  groups,  became  united,  by 
means  of  stolons,  into  a  colony.  The  axial  skeleton  no  longer  existed 
exclusively  as  an  investment  to  some  support,  but  gave  off  independent 
branches. 

4.  The  separate  parts  of  the  polypes  underwent  retrogression. 

5.  The  colonies  (zoanthodemes)  assumed  a  greater  independence 
of  form,  while  the  axial  skeleton  no  longer  retained  the  form  of  an 
investment  of  a  foreign  support.  The  polypes  decreased  in  size 
concomitantly  with  the  increase  of  their  numbers  on  one  colony ; 
with  this  diminution  in  size  was  connected  arrest  of  the  mesenteries 
and  tentacles. 

Skeleton  of  the  Aloyonaria. — A  study  of  this  interesting  group 
of  Actinazoa  has  been  made  by  v.  Eoch.§  In  the  first  part  of  the  paper 
the  author  gives  a  description  of  the  anatomical  character  of  the 
following  genera  and  species  : — Sclerogonia  Mexicana,Mop8€a  eryihrcea^ 
MelithcBOy  Muricea  placomus,  Isis  elongaia,  Primnoa  veriicillaris,  Penna" 
tula  rttbray  Ealisceplrum  QuBtavianum^  and  Kophohelemnon  Leuckariii, 

The  second  part  is  occupied  with  a  description  of  the  skeleton  of 

•  *  Ann.  and  Mag.  of  Nat.  Hist./  iii.  (1879)  177. 

t  *Morphol.  Jahrb./  iv.  (1878)  327. 

X  Ibid^  iv.  (1878)  74.  §  Ibid.,  iv.  (1878)  447. 
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Alcyonaria,  and  begins  with  a  brief  general  desoriptian  of  the  skeleton 
of  Aciinozoa.    This  may  occur  in  either  of  the  following  positions : — 

1.  On  the  free  (inner)  sorface  of  the  eDtodenn\  -ni^x^v^i^*^^ 

2.  Within  the  entodenn |  EntoBkeleton. 

8.  Between  the  entoderm  and  ectoderm  —        \ 

a.  Secreted  from  entodenn  oelb  only    ..  f  Meaoekekton. 

6.  From  both  layers j  i^cDwuMMoiwii. 

c.  From  ectoderm  cells  only j 

4.  Within  the  ecto<lerm \  "nw««v^i«*/m 

5.  On  the  free  (outer)  surface  of  the  ectoderm  /  J^'^ww^ieion. 

Of  these  only  the  third  and  fifth  kinds  occur  in  AlcyofMria, 

The  mesoskeleton  in  the  simple  forms  consists  of  "  a  thinner  or 
thicker  layer  between  the  ectoderm  and  entoderm,  which,  after  removal 
of  all  the  cellular  elements  of  the  body,  retains  the  form  of  the  polype, 
since  it  extends  between  all  the  folds  of  the  two  primary  cell-layers." 

In  those  compound  forms  which  have  the  polypes  connected  by 
stolons,  the  mesoskeleton  exists  in  the  form  of  a  thin  lamella  between 
the  two  layers  of  the  stolona  In  the  species  in  which  the  polypes  are 
united  into  a  broad  plate-like  colony  by  means  of  a  solid  mass  or 
coenenchyma,  the  greater  part  of  the  latter  is  formed  by  the  meso- 
skeleton, which  is  covered  externally  by  ectoderm,  while  within  are 
contained  the  nutritive  canals,  lined  with  entoderm,  by  means  of 
which  the  polypes  are  placed  in  communication  with  one  another. 

In  a  few  forms,  the  mesoskeleton  consists  merely  of  a  hyaline  or 
fibrillar  substance  {Monoxenia,  Comvlariay  In  other  cases  calcifications 
or  spicules  are  developed,  the  arrangement  of  which  differs  greatly, 
both  in  various  portions  of  the  same  polype  or  of  the  same  zoantho- 
deme,  and  in  the  various  genera  and  species.  The  spicules  are  often 
scattered  singly  in  the  hyaline  niatrix,  but  often,  on  the  other  hand, 
exist  in  such  great  numbers  as  to  give  the  whole  skeleton  a  firm,  cork- 
like consistency,  its  form  being  ^en  but  slightly  altered  by  drying. 
In  many  cases  the  separate  spicules  undergo  fusion,  and  form  a  firm 
continuous  framework,  which  may  replace,  to  a  greater  or  less  extent, 
the  hyaline  matrix  {Tuhiporay  Pieudascania),  In  a  few  forms  there 
is  a  continuous  mesoskeleton,  not  due  to  the  fusion  of  originally 
distinct  calcifications.  The  free  part  of  the  polypes  and  the  periphend 
portions  of  the  zoanthodeme  never  undergo  conversion  into  horn,  but 
only  the  so-called  axis  (pseudaxis,  Eoch).  Calcification  of  the  homy 
interstitial  substance  has  not  been  made  out  in  Alcyanaria, 

An  ectoskeleton  occurs  only  in  the  tree-like  zoanthodeme,  and 
probably  also  in  Pennatulid<B»  As  far  as  is  known,  it  consists  of  a 
secretion  of  the  ectoderm  cells  of  the  attached  surface ;  this  secretion 
increasing  with  the  growth  of  the  colony,  forms  a  homy  more  or  less 
calcified  axis  (the  sclerobase).  Frequently  cavities  occur  in  the 
homy  substance,  filled  either  with  a  spongy  material  {Chrgonia^ 
Murieea),  or  by  a  crystalline  substance,  rich  in  calcific  matter  (Plexau- 
reUa),  Often  there  is  an  alternation  of  homy  and  calcareous  lamellsB, 
and  in  many  species  the  whole  axis  is  formed  of  altemate  homy  and 
calcareous  pieces.  On  the  other  hand,  the  homy  substance  may  be 
uniformly  impregnated  with  calcic  carbonate,  but  spicules  never  occur 
in  the  ectoskeleton.     The  central  part  of  the  axis  may  remain  empty 
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or  be  filled  up  with  spongy  tissue  traversed  by  oross-partitioiis ; 
secondary,  calcific  masses  may  also  be  found  in  the  cavities  of  tbe  axis. 
The  tiiird  part  of  the  paper  is  claesificatory :  the  author  divides 
the  various  families  of  the  Alcffonaria  into  three  chief  groups,  as 
follows : — 

I. — Poljpes  nerer  united  into  a  colony. 

Fam.  1.  Haxmelda. 
n. — Colonies  are  fonned,  but  the  individual  polypes  remain  independent, 
and  are  only  united  by  stolons  or  by  plate-like  expansions. 
Fam.  2.  Gomuhrida. — Spicules  separate. 
„     3.  Tubiporida, — Spicules  united  into  a  continuous  ske- 
leton. 
IIL — The  coanenchyma  is  well  developed,  and  the  polypes  appear  only  as 
<M^ns  of  the  colony. 

a.  Mesoskeleton  only  developed. 

Fam.  4.  ^^onuis.— Skeleton  spicular. 
„     5.  Pseudaxonia, — Skeleton  continuous. 
„     6.  Hdisporida, — ^Main  part  of  skeleton  calcified;   no 
spicules. 
6.  Both  meso-  and  ectoskeleton  developed. 

Fam.  7.  PmncOttlida, — Free-swimming ;     digestive    cavities 
long. 
„     8.  Asifera, — Fixed ;  digestive  cavities  short. 

Hew  Species  of  Isis. — A  new  species — Isis  Neapditana-^t  the 
interesting  Alcyonarian  order  IMaeeoB  has  been  recently  discovered  by 
T.  Koch,  who  gives  an  account  of  its  anatomy  *  together  with  the 
following  diagnosis : — 

**  Polypary  about  1  metre  high,  ramified,  attached  to  rocks,  &o,  by 
means  of  an  irregularly  lobed  bMal  plate,  branches  springing  from  the 
homy  intemodes.  Calcareous  joints  of  the  axial  skeleton  white,  cylin- 
dricfd ;  on  the  thicker  stems  about  8  mm. ;  on  thinner  branches  about 
16  mm.  long,  strongly  ribbed.  Intemodes  dark  brown,  becoming 
shortened  with  the  decrease  in  thickness  of  the  stem,  from  2  -  5  mm. 
to  0*3  mm.  in  length.  CcBnenchyma  thin,  greyish-wbite,  containing 
calcareous  spicules  only  in  the  bases  of  the  polypes.  Nutrient  canak 
twice  as  numerous  as  the  longitudinal  grooves  on  the  calcareous  joints. 
Polypes  scattered  over  the  branches,  about  3  mm.  long,  well  provided 
with  smaller  and  larger  spicules ;  outer  wall  of  tentacles  also  containing 
spicules.    Polypes  very  slightly  contractile.  Habitat,  Gulf  of  Naples. 

The  paper  is  accompanied  by  a  plate,  illustrating  the  anatomy  of 
the  species. 

Oorgonia  verrucosa* — In  a  short  paper  on  the  anatomy  of  this 
8pecies,t  v.  Koch  records  the  important  discovery  of  a  layer  of  epithe- 
lial cells  between  the  homy  axis  of  the  zoanthodeme  and  the  coenen- 
chyma.  He  has  found  the  same  thing  in  other  OorgonicB,  and  consi- 
ders it  certain  that,  in  some  at  least  of  the  homy  corals,  the  axial 
skeleton  is  a  secretion  of  an  epithelium  derived,  in  all  probability, 
from  the  ectoderm. 

This  discovery  is  of  great  interest,  as,  according  to  most  observers, 
the  axial  skeleton  of  Gorgonidce  is  formed  from  the  connective  tissue  of 
the  ccenenchyma;  Koch  himself,  indeed,  assigns  this  origin  to  it  in  Isie, 
»  '  MoiphoL  Jahrb.,'  iv.  (1878)112.  f  Ibid.,  269. 


Digitized  by 


Google 


282  KOTES   AND  MEMORANDA. 

Prehensive  CelU  in  the  Ctenophora. — Dr.  Carl  Chun  gives  *  an 
account  of  his  observations  on  certain  prehensive  cells  which  have 
been  observed  in  the  Ctenophora;  those  which  are  found  on  the 
"  grappling  lines  "  of  these  forms  were  principally  studied  in  Cydippe 
hormiphora,  Gegbr.  The  bodies  in  question  were  bat  y^  of  a  milli- 
metre in  breadth,  and  were  chiefly  made  up  of  gelatinous  tissue,  just 
as  is  the  greater  part  of  the  body  of  these  Coelentera ;  they  contain  a 
filament,  coiled  into  five  or  seven  spires,  which,  when  fuUy  extended, 
has  much  the  form  of  VorticeUa  ;  nor  does  the  resemblance  end  here, 
for  the  thread  may  be  seen  to  be  provided  with  a  muscular  band,  the 
functions  of  which  are  examined.  The  author  corrects  some  of 
Clark's  observations  on  these  so-called  '*  Lasso-cells,"  and,  pointing 
out  that  they  are  not,  like  the  ordinary  thread-cells,  set  free  from  a 
containing  cell,  thanks  to  their  elasticity,  proposes  to  call  them 
"  Greif-zellen."  He  adds  that  he  has  failed  to  find  true  stinging-cells 
(nematocysts)  in  the  Ctenophora,  and  urges  that  they  cannot  be 
regarded  as  belonging  to  the  Nematophorons  group. 

Australian  C<»ral0— The  Bev.  J.  E.  Tenison-Woods,  in  the  <  Pro- 
ceedings of  the  Linnean  Society  of  New  South  Wales,'  f  says  that  a 
study  of  the  Australian  living  forms  has  shown  that  some  of  the  fossil 
species  thought  to  be  extinct  are  still  existing.  They  are  Trocho- 
cyathue  Victorice  and  l^henotrochus  variolaris.  There  are  also  forms 
which  have  a  remarkable  relation  with  extinct  species,  viz.  Conocyathns 
ZelandicB,  which  was  not  known  as  Australian,  and  which  bears  a 
strong  resemblance  to  the  extinct  European  Miocene  form  C.  mlcatu8. 
It  would  bo  almost  useless  to  form  any  conclusions  from  the  very  few 
observations  which  have  resulted  in  the  discovery  of  a  few  new 
species,  yet  what  has  been  discovered  shows  plainly  what  might  be 
expected  from  an  extended  series  of  operations.  So  far  as  has  been 
learned,  the  coral  fauna  of  New  Zealand  is  very  distinct  from  the 
Australian.  If  the  observations  of  Quoy  and  Gaimard  are  to  be  relied 
upon,  the  northern  end  of  New  2iealand  possesses  forms  which  are 
never  found  out  of  the  tropics  in  Australia,  and  very  far  within  the 
tropics  as  well — Poritea  Oaimardii  and  PolyphylUa  pelvis.  Among 
the  simple  corals  C.  Zelandice  is  the  only  form  known  as  common  to 
both  Australia  and  New  Zealand. 

The  only  corals  on  the  S.  and  S.E.  coast  of  Australia  which  could 
in  any  sense  be  called  reef-building  forms  are  one  or  two  species  of 
Stylaster  and  one  or  two  of  Plesicutrcea,  Both  of  these  are  littoral 
and  grow  in  tufts  or  small  masses,  but  never  in  anything  more  than 
the  merest  patches. 

Eleven  new  species  are  described  and  figured,  for  two  of  which  the 
author  has  erected  two  new  genera.  One,  Dunocyaihus  (parantictu)^  is 
a  parasitic  coral  of  minute  size,  growing  on  the  base  of  the  singular 
Polyzoary  named  by  Professor  Busk  Lunulites  canceUata ;  the  other, 
CrimatotrochuB  {inomatm),  a  form  which  approximates  to  Cerato- 
irochm^  but  differs  in  the  absence  of  any  special  ornamentation  on  the 

♦  *  Zool.  Anzeiger,'  L  (1878)  50. 

t  VoL  u.  (1878)  292 :  "  Extmtropical  Corals  of  Australia." 
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ribs  and  the  wide,  deep  calice,  with  a  large  hispid  and  spongy 
colnmeUa  and  a  broad  attachment 

Amongst  the  new  species  the  author  has  been  able  to  add  one  to 
each  of  the  remarkable  and  rare  genera  Endopachys  (Auatraltce),  and 
Heieropaammia  (dliptica).  The  author  also  in  other  papers  describes 
a  new  species  of  Psammoseria — P.  cylicioides* — and  of  DesmaphyUum — 
D,  quifiariunij  f —the  former  with  a  plate  of  eight  figures. 

Hew  Oenns  of  KilleporidflB. — In  the  same  publication  theRey.  J.  E. 
Tenison- Woods  describes  %  a  new  genus  of  Milleporidad,  Arachnopora, 
the  generic  character  being  **  zooihome  parasitic  spreading  like  a  small 
thin  web  over  other  corals."  In  the  only  species  found  {A.  argentea) 
the  substance  of  the  zoothome  (7  by  8  mm.)  seems  a  quite  transparent 
membTmne,  on  which  there  is  generally  a  yery  close  arrangement  of 
small  silyery  granules.  It  occurs  parasitic  on  corals,  filling  up  half  of 
the  calice  and  spreading  from  opposite  septa  like  a  spider's  weU 
It  also  spreads  over  the  sides  of  the  costs,  where  it  appears  just  like 
a  snail's  track,  on  which  some  yery  fine  white  dust  had  been  sparsely 
scattered.    There  are  no  calicos  on  the  outside. 

Hew  Oenns  of  Stai^shes.  —  Dr.  J.  Jullien  describes  §  a  new 
genus  Marthasierias  allied  to  Astericu,  and  characterized  by  its  four 
rows  of  ambulacral  tubes,  the  reticulated  character  of  the  dorsal 
skeleton,  five  arms,  the  presence  of  spines  in  the  membrane  edging  the 
marginal  plates,  and  its  pedunculated  pedicellariffi :  to  the  new  species 
the  name  foliacea  is  given. 

Some  idea  of  its  characters  will  be  gathered  from^the  fact  that 
**  an  eminent  zoologist "  regarded  it  as  an  Asterias  glacialia  which 
had  undergone  violent  compression ;  this  theory  is,  however,  nega- 
tiyed  by  the  presence  on  the  dorsal  surfeuse  of  fragments  of  Betepora 
cdlulosa,  which  would  not  haye  been  preserved  had  the  animal 
undergone  the  accident  suggested.  The  rows  of  ambulacral  spines 
are  moreover  single,  and  not  double  as  in  Agterias;  while  the  spines 
themselves  are  simply  conical,  and  are  without  the  median  constric- 
tion observed  in  that  common  form .  The  habitat  of  the  single  specimen 
described  is  not  quite  certainly  known,  but  it  is  stated  to  bo  the 
Adriatic ;  the  presence  of  a  young  Nasaa  reticulata  in  its  intestines, 
together  with  that  of  the  above-mentioned  bryozoan  on  its  surface, 
seems  to  indicate  sufficiently  clearly  that  it  is  an  inhabitant  of  some 
European  sea. 

Helminthology. — Linstow  continues,  in  the  'Archiy  ffir  Natur- 
geschichte,'  ||  his  observations  on  Helminthology ;  the  paper  is  purely 
technical,  but  it  may  be  of  interest  to  observe  that  this  indefatigable 
observer  here  describes  forty-two  forms,  of  which  twenty-four  are 
new  species.  The  last  described  is  the  curious  Sphoerularia  bombi, 
Dnfour,  and  the  author  states  that  he  has  found  in  the  roots  of  moss  a 
l^ematode  form,  which  is  very  like  it,  though  somewhat  larger,  and 

♦  *Proc.  Linnean  Soc.  N.  S.  Wales/  iii.  (1878)  8. 
t  Ibid.,  17.  X  Ibid.,  6. 

$  *  Bull.  Soc.  Zool.  de  France/  UL  (1878)  141. 
I  zUv.  (1878)  21S. 
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with  a  thicker  caudal  region.  In  the  genus  Ascarts  there  are  two 
series  of  larval  forms,  one  with  and  one  without  a  boring  denticle ;  of 
the  former  series  the  larves  of  A,  capsularia,  A,  eperlani,  and  A,  com" 
munis  are  of  a  relatively  enormous  size.  The  paper  is  illustrated  by 
three  plates. 

Excretory  Apparatus  of  Solenophorus  megalocephalus.  —  M. 
J.  Poirier*  having  some  Solenophora,  which  had  only  remained  a 
short  time  in  alcohol,  injected  their  excretory  apparatus,  and  on 
examining  the  result  saw  that  it  did  not  agree  with  what  had  been 
hitherto  published. 

Instead  of  two  longitudinal  vessels  on  each  side  of  the  segments 
(the  mode  of  communication  botween  them  not  having  been  hitherto 
noticed),  M.  Poirier  foimd,  as  in  DtUhierna,  six  such  vessels.  The 
two  internal  ones  alone  communicate  with  each  other  by  transverse 
canals,  situated,  as  in  all  the  Cestoids,  at  the  commencement  of 
each  segment.  These  vessels,  which  (with  the  exception  of  the  in- 
ternal ones)  have  in  the  segments  no  direct  communication  with 
each  other,  in  the  scolex  form  a  network  which  unites  them.  The 
external  vessel,  when  it  reaches  the  scolex,  buries  itself  more  deeply, 
passing  under  the  two  others  and  going  along  the  groove  which 
separates  the  two  bothridia,  towards  the  extremity  of  the  scolex; 
there  it  divides  into  two  branches,  which  ramify  in  each  bothri- 
dium.  The  median  vessel,  of  a  smaller  calibre  than  that  of  the 
two  others,  passes  above  the  external  vessel,  and  about  the  middle  of 
the  length  of  the  scolex  bifurcates  into  two  branches  which  unite  to 
the  network  formed  by  the  divided  branches  of  the  external  vesseL 

The  internal  vessel  bifurcates  immediately  after  its  entrance  into 
the  head,  and  forms  a  network  of  very  large  meshes  which  is  joined 
to  the  network  of  smaller  meshes  arising  from  the  external  vessel. 
These  three  pairs  of  vessels  therefore  only  form  one  system. 

Besides  tiie  above  vessels,  which  are  of  a  considerable  ^size,  we 
find  on  the  surface  of  the  body,  a  second  system  of  fine  vessels,  which 
M.  Blanchard  pointed  out  some  time  ago  in  the  TsBniaa  as  a  circulatory 
apparatus,  and  whose  existence  Gegenbauer  denies  altogether  in  his 
'  Comparative  Anatomy.'  These  vessels,  which  are  very  fine,  form  on 
the  surface  of  the  segments  and  of  the  scolex  a  network  of  rectangular 
meshes,  much  closer  in  the  Solenophora  than  in  the  Taduise,  in  which 
the  longitudinal  vessels  of  this  network  are  few  in  number,  as 
M.  Blanchard  has  shown  in  Tcenia  soliumy  and  as  M.  Poirier  has 
proved  in  T.  crassicoUia  of  the  cat  This  network  is  only  inter- 
rupted around  the  genital  orifices :  according  to  M.  Blanched  it  is 
completely  isolated,  but  in  reality  communicates  with  the  preceding 
system.  Indeed,  in  the  posterior  part  of  each  segment,  the  extemid 
vessel  of  the  first  system  sends  out  a  branch  as  far  as  the  edge  of  the 
segment,  and  there  produces  ramifications  which  go  into  the  external 
longitudinal  vessels  of  the  second  system.  The  other  vessels  of  the 
first  system  have  no  communication  with  these  fine  peripheral  vessels ; 
but,  as  they  reunite  in  the  scolex  with  the  external  vewel,  it  follows 

*  *  Comptes  Rendus,'  Ixzzvii.  (1878)  1013. 
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thftt  fhe  two  systems  eonmmnicate  and  only  form  one  single 
apparatus. 

The  fine  peripheral  Teasels  oommnnicate  by  very  fine  and  very 
short  Tossels  with  the  calcareous  corpuscles  scattered  over  the  surface 
of  the  body. 

The  apparatus  must  therefore  be  an  excretory  apparatus.  It 
might  perhaps  also  serve  as  an  organ  of  absorption  and  nutrition,  the 
fine  peripheral  vessels  conducting  the  absorbed  products  into  the  large 
Tesaels,  which  would  distribute  them  into  the  deeper  parts  of  the 
organism. 

Anatomy  and  Embryogeny  of  the  T8Bniadse.~A  preliminary 
communication  on  this  subject  by  M.  Monier  *  is  chiefly  a  revision  or 
criticism  of  the  results  of  Sommer  on  T,  mediocanellata  and  T,  solium  ; 
the  author  justly  observes  that  the  excellent  work  of  the  German 
helminthologist  seemed  to  be  one  which  would  bo  for  a  long  time 
accepted  as  classical.  The  mother-cells  of  the  spermatozoids  are 
formed  in  the  midst  of  a  mass  of  central  tissue,  and  there  are  no 
proper  seminal  ducts  through  which  they  may  escape ;  this  explains 
why  they  are  provided  with  that  long  and  apparently  useless  flagel- 
lum.  What  seminal  tubes  there  are,  are  formed  by  a  kind  of  excretion 
around  the  bundles  of  spermatozoids,  and  do  not  ordinarily  become 
easOy  visible,  except  when,  as  in  2*.  cerebrcUis,  they  are  pigmented. 
In  some  species  there  appear  to  be  two  sets  of  spermatozoids,  which 
become  mature  at  different  periods.  The  uterus  does  not  receive  the 
ova,  which  are  formed  in  just  the  same  place  and  in  just  the  same  way 
as  ^e  spermatozoids. 

The  EauptdoUer  and  Nebendotter  of  Sommer  are  stated  to  be  merely 
extended  ectodermal  masses,  one  of  which — the  former — sometimes 
forms  a  kind  of  envelope  for  the  egg.  The  so-called  circular  muscular 
layer  is,  in  the  young,  found  to  give  off  fibres  to  the  interior  and  to 
the  exterior ;  these  fibres  are  separated  peripherally  and  unite  at  their 
centre  to  form  the  '^  parenchyma  " ;  where  they  join  the  cuticle  they 
form  a  very  dense  layer.    Further  observations  are  promised. 

Parasites  of  the  Lamellibraiichiata.— TJlicny  f  gives  an  account 
of  some  observations  on  these  parasites. 

In  Cydas  rivicola  he  finds  a  form  of  which  little  seems  to  be  known, 
although  it  appears  to  be  the  Cercaria  Cydadis  rivicolca  of  Diesing. 
These  forms,  which  were  found  in  sporocysts,  imbedded  in  the 
generative  organs  of  their  host,  were,  thanks  to  their  tail,  capable  of 
.  a  large  amount  of  movement ;  they  are  provided  with  a  terminal 
oval  sucker,  above  which  there  is  a  spine ;  in  the  anterior  part  of 
the  last  third  of  the  body  is  placed  the  ventral  sucker,  which  is  as 
broad  as  the  body.  The  most  interesting  region  is  the  terminal  or 
caudal  portion.  Connected  by  a  nurow  sta&  with  the  end  of  the 
body  there  is  a  pyriform  bulb,  the  surfiEice  of  which  is  thrown  into 
a  number  of  folds ;  the  interior  of  this  enlargement  is  filled  with  a 
thick  fluid,  in  which  small  vacuoles  may  be  frequently  observed,  and 

♦  ♦  Rev.  Intemat.  des  Sci.,'  ii.  (1878)  689. 
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it  is  also  enclosed  in  a  still  larger  bladder ;  the  walls  of  this  Invest- 
ment are  invaginated  at  the  anterior  end,  so  as  to  form  an  apertare 
through  which  the  body  of  the  Cercaria  can  be  protruded ;  on  the 
other  hand,  the  whole  of  tiie  creature  may  be  at  times  observed  to  be 
retracted  within  this  envelope.  With  regard  to  this  last  no  explana- 
tion is  offered,  but  it  is  noted  as  non-existent  in  Cercaria  macrocerea^ 
although  the  tail  of  this  form  has  a  proper  investment. 

The  author  makes  some  observations  on  the  species  of  Buce- 
phalus which  infest  members  of  the  same  division  of  the  MuUusca ; 
two  forms,  B.  polymorphua,  Baer,  which  lives  in  the  reproductive  organs 
of  Anodon,  and  jB.  Uiimeanua,  Lacaze-Dutbiers,  which  is  found  in 
marine  forms,  Cardium  and  Ostrea,  are  already  known ;  a  third,  which 
as  standing  between  the  other  two  is  very  appropriately  named  B, 
ifUermediua^  is  now  described ;  it  was  found  in  Anodonta  ceUensU,  and 
the  peculiarities  of  its  structure  are  associated  with  its  caudal  region. 
In  B,  polymarphua  the  body  terminates  in  a  compressed  and  more  or 
less  biscuit-shaped  bulbous  enlargement,  the  brood  end  of  which  is 
attached  to  the  body  of  the  worm ;  the  tail  connected  with  this  bulb, 
in  which,  it  should  be  said,  two  portions  can  be  made  out,  is  eminently 
variable  in  form  owing  to  its  great  power  of  contractility ;  in  the  new 
species  the  two  parts  are  more  ^tinctly  differentiated  and  are  separated 
by  a  constriction,  but  the  caudal  portion  is  constantly  cylindrical  in 
shape,  and  its  only  power  of  change  is  limited  to  its  greater  or  less  ex* 
tension.  When  several  forms  get  together  they  are  able  to  form,  with 
their  tails,  a  veritable  Gordian  knot,  which  no  instrument  can  unloose  ; 
in  this  point  it  differs  very  markedly  from  jB.  polymorphus,  the  tail  of 
which  can  by  very  slight  excitation  be  brought  to  change  its  form. 

New  Turbellarian. — ^The  sojourn  of  Mereschkowsky  on  the  White 
Sea  has  at  any  rate  produced  an  account  of  a  most  interesting 
Turbellarian,  to  which  he  has  given  the  name  of  Alaureita  virtdiroi- 
trwn,*  The  body  of  this  creature  was  elongated,  and  broadest  at  its 
anterior  end,  and  measured  i^  of  a  millimetre ;  all  but  the  proboscis, 
which  was  green,  was  colourless,  and  furly  transparent  Seen  from 
without  there  appear  to  be  three  segments,  owing  to  the  presence  of 
two  circular  constrictions  towards  the  posterior  end.  By  the  aid  of 
fine  short  cilia  the  animal  moves  about  rapidly ;  these  cilia  are  found 
over  the  whole  body,  with  the  exception  of  Uie  very  anterior  region, 
where  a  single  seta  on  either  side  stands  directed  forwards  and  out- 
wards. The  integument  is  thick  and  is  succeeded  by  two  layers  of 
the  body  wall ;  of  these  the  inner  one  is  the  thicker,  and  is  distin- 
guish^ by  giving  off  five  projections  into  the  body  cavity,  which  give 
an  appearance  of  metamerism,  and  to  which  the  author  gives  at  least 
their  full  weight 

The  mouUi  is  placed  in  the  anterior  part  of  the  body,  where  it 
forms  an  ellipse-shaped  cleft ;  the  enteric  tube  is  straight,  and  does 
not  branch ;  the  position  of  the  anus  is  left  in  a  little  doubt.  The 
nervous  system  is  distiDguished  from  that  of  all  other  Turbellaria, 
by  the  possession  of  a  large  number  of  bipolar  and  unipolar  nerve- 
cells  ;  Uie  eyes  are  on  either  side  of  the  nerve-centre. 
*  'Aroh.  ftir  Nainrgeeohiohte,'  xly.  (1879)  35. 
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Tfao  apparent  segmentation  of  the  form  leads  the  aathor  to  inquire 
as  to  the  possibility  of  his  haying  had  to  do  with  a  larval  Annelid ;.  all 
these  forms,  howoTer,  seem  to  agree  in  that  they  do  not  exhibit  meta- 
meric  s^mentation  till  a  late  period,  and  at  any  rate  not  until  they 
have  developed  setie  at  points  correspondiDg  to,  and  apparently  indi- 
catiTe  of  such  segments ;  while  the  presence  of  sexual  products  in  the 
forms  observed  militates  against  their  being  immature.  Nor  again 
does  the  metamerism  seem  to  be  due  to  gemmation,  nor  is  it  the  first 
instance  of  such  an  arrangement;  Busch  recorded  a  case  in  1851,  the 
characters  of  which  were  in  1865  put  by  Metschnikoff  in  their  true 
light,  while  the  Bussian  naturalist  took  this  opportunity  of  recording 
another  example.     The  form  appears  to  belong  to  the  Microsiomece, 

The  most  interesting  points  in  a  new  species  of  Pro8iomium  (P. 
horeale)  are  the  presence  of  a  chitinous  sabre-shaped  spine,  which  is 
placed  to  one  side  of  the  penis,  and  appears  to  be  an  organ  either  of 
defence  or  offence,  and  of  a  collection  of  glandular  bodies  of  uncertain 
function,  set  on  either  side  of  the  base  of  the  proboscis.  In  another 
new  species  (P.  papilkitum)  Mereschkowsky  observed  the  presence  of 
six  papilliform  projections  at  the  anterior  end  of  the  body,  which 
serve  undoubtedly  as  tactile  organs. 

In  a  new  species  of  Mesostomium,  which  he  dedicates  to  L.  Oraff, 
Mereschkowsky  describes  the  presence  of  enlargements  on  the  vessels^ 
which  did  not  however  exhibit  either  contraction  or  pulsation,  and  the 
function  of  which  remains  obscure ;  they  do  not  seem  to  have  been 
hitherto  observed  in  these  forms. 

The  author  also  makes  some  remarks  on  Dinophilus  vorticoides^ 
Oscar  Schmidt,  and  on  the  general  Turbellaria-Fauna  of  the  White 
Sea. 

Di^estiye  Organs  of  the  Fresh-water  Torbellarians.  —  Elias 
Metscmnikoff,  who  in  1866  was  able  to  confirm  the  results  of  OlaparMe, 
made  three  years  earlier,  as  to  the  absence  of  an  alimentary  canal  in 
some  of  tiie  Bhabdoccelous  Planarians,  returns  to  the  subject,*  and 
points  out  that  the  results,  which  have  been  denied  by  Minot  on  ^  priori 
grounds,  have  been  confirmed  by  XJljanin  (1870),  Salensky  (1872), 
and  much  more  lately  by  Graffl  He  further  proccHdds  to  consider  how 
far  this  character  is  one  that  is  peculiar  to  Uiese  forms,  and  which  so. 
impressed  Uljanin  as  to  lead  him  to  give  to  them  the  name  of  Acoda^ 
or  whether  it  is  not  rather  one  that  is  essentially  common  to  the 
whole  of  the  Turbellaria. 

His  account  of  the  modes  of  digestion  in  a  fresh-water  Tnrbel* 
larian  allied  to  Jlfesottomtumprodudum,  and  in  M,  Ehrenhergii^  is  pecu- 
liarly interesting.  The  former  presented  a  fairly  irregularly  arranged 
mass  of  digestive  cells ;  in  these  cells  he  found  not  only  urinary  concre* 
tions,  but  other  bodies  which  he  feels  compelled  to  regard  as  nutrient 
particles ;  in  M,  Ehrenbergii^  which  is  transparent,  he  was  able  to 
trace  the  history  of  these  particles  more  completely.  The  chief  food  of 
this  worm  is  NaU  proboacidea,  and  an  hour  after  ingestion  he  was 
able  to  discover  all  the  soft  parts  of  the  Nats  in  its  enteric  cells ;  the 
cnticle  and  its  setad  alone  remained  in  the  lumen  of  the  tube.  To 
♦  •  Zool.  Anzeiger,'  i.  (1878)  387. 
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test  the  matter  still  more  accurately  lie  attempted  to  feed  ihe  MegO' 
Hamium  with  carmine,  bat  in  this  he  failed ;  the  Nai8  was  however 
less  refractory,  and  he  thus  succeeded  in  getting  some  very  distinct 
points  of  observation  so  soon  as  the  prey  had  been  devoured  by  the 
Turbellarian. 

Two  species  of  Planarians  were  fed  with  blood,  and  the  corpuscles 
were  soon  observed  in  the  cells  of  their  enteric  tube.  From  these 
observations  only  one  conclusion  is  possible:  there  are  Turbellaria 
which  are  either  without  any  differentiated  digestive  system,  or  which 
have  retained  the  primitive  method  of  digestion,  that  namely  of  taking 
ike  nutrient  particles  into  their  enteric  cells.  On  the  other  hand  it 
is  no  less  certain  that  there  are  forms  in  this  group  which  have  passed 
beyond  this  stage,  and  do  not  allow  the  nutriment  to  pass  into  the 
epithelial  cells  of  the  enteric  canal  until  they  have  been  subjected  to 
the  ordinary  digestive  process.  These  observations  are,  it  should  be 
observed,  of  great  importance  as  affording  an  example  of  the  like  of 
which  we  cannot,  in  the  present  state  of  the  evolution  question,  have 
too  many ;  for  it  bears  directly  on  that  variation  in  function  of  parts 
morphologically  the  same,  which  must  have  occurred  if  the  theory  of 
evolution  be  a  correct  explanation  of  morphological  facts. 

Land  Planarians.  —  Dr.  Eennel  states  in  the  '  Zoologischer 
Anzeiger,'  *  the  results  of  his  observations  on  Fcudola  ierrestris, 
O.  F.  M.,  and  Oeodesmns  hilineatus,  Metschnikoff^  the  two  forms  of  Land 
Planarians  found  in  Germany.  He  was  fortunate  enough  to  be  able 
to  get  a  specimen  of  the  former  which  produced  young  whilst  under 
observation,  and  he  notes  that  these  are  almost  completely  white.  His 
study  of  the  generative  organs  leads  him  to  pretty  much  the  same  results 
as  did  those  of  Moseley  (on  Bhynchodemua).  The  two  ovaries  are  small 
rounded  capsules,  placed  very  near  the  anterior  end  of  the  body ;  of 
the  testes  there  are  from  22  to  24  pairs,  set  close  together,  and  placed 
just  behind  the  ovaries.  The  common  efferent  duot  is  to  be  found  in 
the  last  third  of  the  body,  and  on  the  ventral  surface  it  leads  into 
the  narrow  canal  to  whi<^  Minot  has  given  the  name  of  generative 
antrum;  the  vagina  passes  back  from  it  and  ends  as  a  ^osed  sac, 
but  at  the  closed  end  there  open  into  it  on  either  side  the  oviducts ; 
the  uterus,  which  has  also  tiie  form  of  a  closed  sac,  opens  into  the 
vagina ;  the  sheath  for  the  penis  is  pearHSthaped,  and  the  well-developed 
penis  is  conical  in  shape. 

The  primitive  vascular  system  of  Moseley  is  regarded  as  forming 
the  longitudinal  nerves,  and  is  said  to  bo  connected  with  a  well- 
developed  bilobed  cerebrum. 

Oeodesmus  has  but  a  single  pair  of  testes,  and  there  is  no  csdcal 
sac  on  the  vagina ;  the  anterior  end  is  not  flat  (Metschnikoff),  but 
is  deeply  excavated  <m  its  ventral  surface. 

Marine  Planarians. — Professor  Goette  gives  in  the  same  Journal  f 
a  short  account  of  his  observations  on  the  development  of  Marine 
Planarians.    He  finds  that  in  the  freshly  laid  eggs  of  Pkmaria 

•  •  Zool.  Anzeiger,'  L  (1878)  26.  f  Ibid^  75. 
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Neaipoiikma  the  extrosioii  of  two  germiial  TonoleB  precedes  the  eeg* 
mentation  of  the  jolk ;  this  gives  rise  to  foor  peajr-shaped  parts  of 
equal  size,  which  divide  towards  their  narrower  end  into  four  ecto- 
dermal and  four  endodermal  cells ;  the  lutter  are  at  first  the  larger, 
but  the  ectodermal  cells  increase  rapidly  in  size  and  form  a  cap  over 
the  others.  The  endodermal  cells,  as  they  multiply,  become  arranged 
in  two  rows,  and  gradually  separate  so  as  to  form  a  cavity.  The 
embryo  is  convex  on  its  dorsal  surfSftce,  and  there  is  a  median  groove 
on  the  ventral ;  the  whole  larva  is  covered  by  cilia,  of  which  there  ia 
a  large  tuft  just  in  front  of  the  eyes,  and  a  smaller  one  at  ihe  hinder 
end.  The  animal  at  this  stage  has  consequently  rery  much  the 
appearance  of  a  PUidium, 

Goette,  from  the  fact  that  there  are  certain  Nemertines  which  cast 
their  larval  integument,  like  PUidium^  without  having  the  form  of  this 
larva,  and  that  tkere  are  Dendroccda  which  pass  through  a  PUidium 
stage  without  undergoing  any  true  metamorphosis,  concludes  that  there 
are  various  modifications  of  this  relatively  simple  process  of  dev^op- 
ment,  and  that  the  developmental  history  of  the  Nemertines  may  be 
referred  to  that  of  the  Dendroccda. 

Organisation  and  Development  of  the  Ozyuridi.— Dr.  Osman 
Galeb  made  a  communication  last  year  to  the  French  Associi^on  for 
the  Advancement  of  Science  on  the  Ozyurids  found  as  parasites 
in  insects,  which  is  now  published  in  Professor  Laeaze-Duthiers* 
'Archives.'*  Dr,  Qaleb  has  found  different  species  of  parasites 
in  different  species  of  insects,  notwithstanding  the  similarity  of 
habit  in  the  hosts,  and  he  draws  more  particular  attention  to  the 
mode  of  develoinnttit,  and  to  the  genetio  affinities  of  these  parasitic 
fonns. 

The  ova  are  easily  studied  owing  to  their  great  transparency ;  the 
germinal  vesicle  was  not  found  to  diiMppear  at  the  period  of  segmenta- 
tiim,  but  to  elongate  and  divide ;  and  indeed  it  is  not  till  after  its 
segmentation  that  the  egg  begins  to  undergo  the  same  process.  The 
enteric  tube  is  formed  by  two  swellings,  which  gradually  meet  one 
another ;  the  more  anterior  forms  the  ODsophagus  and  the  commence- 
ment of  the  intestine.  The  observations  of  the  author  on  the  develop- 
ment of  the  generative  organs  do  not  agree  with  those  of  Schneider ; 
his  later  observations  lead  to  the  conclusion  that  these  parts  are  formed 
by  the  proliferation  of  a  cell  in  the  abdominal  region,  and  not  by  the 
division  of  the  primitive  cells  into  a  central  (ovarian)  and  a  peripheral 
(investing  and  supporting)  series. 

IL  Galeb  beliidves  that  as  the  various  spedes  of  OriKoptera  and 
Ooleoplera  which  he  has  studied  have  become  difBarentiated  from  a 
parent  form,  the  parasite  of  that  parent  form  has  likewise  become 
diffazentiated  into  different  species  adapted  to  thdr  varying  hosts. 
With  regard  to  these  observations  it  may  be  interesting  to  draw 
attrition  to  the  £ftct  that  Mr.  A.  H.  Qarrod,  the  Prosector  of  the 
Zoological  Society,  has  found  a  speeies  of  Tcmia  in  the  Rhinoceros 
from  tiie  Sonderbunds,  which  he  regards  as  identical  with  the  species 
of  this  parasite  found  by  Professor  Peters  of  Berlin  and  Mr.  Garrod*s 
•  •  Arch.  Zool.  Exp.  and  Q4n.;  v.  (1878). 
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TOodeoesaor  in  his  office,  Dr.  Marie,  in  two  quite  distinct  species  of 
Khinoceros.* 

Besearches  on  Bonellia  viridii.— This  interesting  Gephyrean 
genns  has  been  studied  by  F.  Yejdoysky,  who  gives  an  aooonnt  of  the 
mode  of  formation  of  the  eggs  in  the  female,  and  of  the  organization 
of  the  malcf 

1.  Formation  of  the  Ova. — ^The  ovary  is  attached  to  a  sort  of  peri- 
toneal fold,  and  at  its  least  developed  end  shows  small  accnmulations 
of  similar  cells.  Of  these  ova  one,  enlarging  at  the  expense  of  the  others, 
beoomes  the  egg-cell ;  the  sister-cells,  or  follicular  cells,  being  gradually 
compressed  and  flattened  until  they  form  a  mere  secondary  membrane 
to  ^e  egg,  external  to  the  vitelline  membrane.  Some  of  the  sister- 
ceUs,  however,  do  not  take  on  the  character  of  a  follicular  epithelium, 
but  form  a  hollow  cap  over  one  pole  of  the  egg,  outside  the  follicle ; 
these  also  gradually  dwindle  away  as  their  substance  is  absorbed  by  the 
rapidly  developing  egg-cell,  until  finally  they  vanish  altogether. 

2.  Structure  of  the  Male, — The  curious  parasitic  Turbellarium- 
like  male  of  BoneUia,  discovered  by  Eowalewsky,  was  found  by  Yej- 
dovsky  in  the  oesophagus  of  young  females,  as  well  as  in  the  oviduct 
of  sexually  perfect  feimdes,  and  in  the  mud  in  which  these  live.  It 
is  a  minute  elongated  creature,  covered  with  a  ciliated  cuticle,  and 
having  a  straight,  widish  alimentary  canal  opening  by  a  mouth  near  the 
anterior  end  of  the  body,  and  contained  in  a  body  cavity ;  there  is  also 
an  indistinct  non-ganglionated  ventral  nerve-cord.  The  spermatoEoa 
are  formed  from  cells  detached,  as  rounded  aggregations,  like  those 
from  which  tiie  eggs  are  produced,  from  the  peritoneal  membrane  lining 
the  body  cavity.  The  spermatozoa  pass  by  a  ciliated  funnel  into 
a  spacious  vesicula  semineJis,  which  lies  on  ike  dorsal  side  of  the  ali- 
mentary canal,  and  opens  by  an  aperture  at  the  anterior  end  of  the 
body.  The  male  excretory  apparatus  thus  closely  resembles  that  of 
the  female,  in  which  there  is  a  ciliated  funnel  leading  by  a  duct  into 
a  uterus  in  which  the  eggs  are  stored,  and  which  opens  externally  by 
an  oviduct.  In  both  sexes,  also,  there  is  a  pair  of  chitinous  hooks  in 
relation  with  the  genital  aperture :  these  were  discovered  in  the  male 
by  Marion,  who  contributes  a  woodcut  illustrating  their  position  to 
Yejdovsky's  paper,  which  is  further  accompanied  by  a  plate. 

The  male  of  Bonellia  is  also  treated  of  in  a  short  paper  by  Selenka,} 
whose  account  differs  in  certain  important  respects  from  that  given 
above.  He  denies  the  presence  of  a  cuticle,  and  states  that  the  external 
layer  of  the  body  is  covered  by  ordinary  ciliated  cells.  He  denies 
also  the  presence  of  both  mouth  and  anus,  and  describes  the  nervous 
system  as  possessing  a  distinct  suboBsophageal  ganglion  and  circum- 
CBSophageal  ring.  The  animal  also  possesses,  according  to  Selenka,  a 
pair  of  segmental  organs  in  the  hinder  third  of  the  body.  He  remarks, 
in  conclusion,  upon  Uie  interest  oiBoneUia  as  affording  one  of  the  few 
cases  of  polyandry  known  in  the  animal  kingdom ;  four  to  twelve  or 
even  twenty  males  being  found  in  a  single  female. 

•  *Proo.  Zool.  SocV  Nov.  1877. 

t  ♦Zeitschr.  f.  wiss.  Zool./  xxx.  (1879)  487. 

)  'Zool.  Anzeiger,'  i.  (1878)  120. 


Digitized  by 


Google 


NOTES  AND  MSKOBANDA.  291 

Dereknpment  of  CluBtopoda. — The  doYelopmenl  of  two  species  of 
Serjmla  (S.  unctnata  and  S.  glomerata)  lias  been  studied  by  Michael 
Stossich,*  who  sums  up  the  lesolts  of  his  inreatigations  as  follows : — 

1.  The  e^s  of  tabe-worms  undergo  complete  yolk-division. 

2.  From  the  blastula  a  gastnila  is  formed  by  invagination:  the 
so-called  blastopore  passes  directly  into  the  permanent  anus. 

3.  The  cleavage  cavity  (blastocele)  is  filled  with  an  albuminous 
or  iatty  fluid,  exuded  frcon  the  blastoderm-cells,  which  serves  the 
purpose  of  a  food-yolk. 

4.  The  inner  wall  of  the  alimentary  canal  and  the  surface  of  the 
fiee-swimming  larva  are  covered  with  cilia. 

5.  On  the  inner  surfieuse  of  the  digestive  canal  are  found  two  dupli- 
catures  marking  the  boundaries  between  oesophagus,  stomach,  and 
intestine. 

6.  The  cleavage  cavity  undergoes  conversion  directly  into  the  body 
cavity,  in  which,  probably,  at  a  later  period,  the  mesoderm  cells  arise. 

7.  Above  the  anal  aperture  a  vesicle  (?)  is  formed,  which  is  con- 
nected with  the  formation  of  the  muscular  system. 

8.  Underneath  this  '*  anal  vesicle "  the  larvsd  develop,  at  the  end 
of  the  body,  a  tongue-shaped  mass,  by  means  of  which  they  attach 
themselves  to  foreign  bodies. 

Parasitism  of  Hotommata  on  Vaucheria.— B.  Wollny,  of  Nieder- 
Idssnitz,  has  made  some  recent  observations  on  the  mode  in  which 
this  Botifer  is  developed  within  the  Yaucheria-cell.  f  The  Yaucheria 
in  which  the  development  takes  place  is  so  weakened  as  to  be  unable 
to  produce  the  reproductive  organs;  the  part  in  which  the  ova  are 
found  being  modified*for  the  purpose  of  forming  the  swellings  or  galls 
within  which  the  rotifer  is  developed  from  the  ovum.  The  ova  have 
the  tendency  to  force  themselves  into  the  Yaucheria-tube  through  the 
canal  which  unites  the  gall  to  the  tube,  and  do  not  escape  directly 
from  the  galL  The  tube  either  then  decays  in  consequence  of  being 
deprived  of  nutriment,  or  the  young  rotifer  forces  its  way  through  it. 
In  a  Yaucheria  obtained  from  Bome,  Wollny  detected  also  galls  of  a 
slightly  different  character ;  but  he  had  no  opportunity  of  examining 
eiiher  the  ova  of  the  parasite  or  the  perfect  animal. 

Kidney  of  the  Fresh-water  Crayfish. — An  investigation  on  the 
curious  '*  green-gland"  of  the  Crayfish  has  been  lately  made  by 
C.  E.  Wasoliew,}  whose  observations  form  an  important  contribution 
to  our  knowledge  of  that  organ.  He  states  that  the  gland  consists  of 
a  single  unbroken  coiled  tube,  blind  at  one  end,  opening  at  the  other 
into  tilie  sac  of  the  gland  or  urinary  bladder,  and  consisting  of  three 
distinct  portions.  The  first  of  these  has  the  form  of  a  somewhat 
triangular  yellowish-brown  lobule,  lying  on  the  upper  surface  of  the 
gland  and  forming  the  blind  terminal  portion  of  the  whole  tube ;  the 
second  forms  a  green  cake-shaped  mass,  constituting  the  lateral  and 
inferior  parts  of  the  gland ;  while  the  third  is  a  long,  white,  coiled 

•  'Wiener  SitrongBbV  Ixxvil  (1878)  1  Abth.  533. 
t  <  Hedwigia,'  XTii.  (1878)  5  and  97. 
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tabe,  connected  at  the  end  with  the  green  portion  and  by  the  other 
opening  into  the  bladder. 

The  entire  tnbnlar  gland  is  lined  by  a  single  layer  of  epithelial 
cells,  outside  which  is  a  fine  stmctnreless  tnnica  propria,  containing 
strongly  refracting  nuclei.  There  is  no  enticnlar  lining  to  the  tube, 
which  thus  differs  very  markedly  from  the  Malpighian  yessels  of  insects. 
In  the  yellow  portion  the  cells  are  sharply  defined  and  codtcx  on  their 
inner  snr&ce.  In  the  green  part  of  the  tube  the  cells  are  large,  and 
their  protoplasm  is  in  connection  with  a  peculiar  network  of  psendo- 
podial  processes  which  extend  into  projections  of  the  wall  into  the 
lumen  of  the  tube.  In  the  prdzimal  portion  (that  nearest  to  the  green 
section)  of  the  white  part  of  the  tube  the  walls  are  smooth,  and  lined 
by  BmiJl  cells  approaching  the  payement  form*  In  its  distal  portion 
mammilliform  or  dendritic  processes  of  the  wall  project  into  the 
cavity,  often  giving  the  tnbe  a  spongy  appearance,  and  Uie  cells  have 
long  broad  processes  developed  from  their  inner  surfiices.  The 
epithelium  of  the  bladder  agrees  with  that  of  the  smooth  portion  of 
the  tube. 

The  products  of  secretion  are  seen  in  the  white  and  green  but  not 
in  the  yellow  portion  of  the  gland,  as  yellowish,  rather  highly 
refracting  drops  on  the  surface  of  the  cells.  Probably  the  yellow 
part  secretes  a  substance  soluble  in  alcoboL  That  part  of  the  white 
tube  with  tesselated  epithelium  most  likely  acts  merely  as  a  duct. 

The  anterior  portions  of  the  gland  and  bladder  are  supplied  by  a 
branch  of  the  antennary  arteries,  their  posterior  portions  by  the 
sternal  arteries ;  these  break  up  into  a  rich  network  of  capillaries  in 
all  parts  of  the  gland.  The  nerve  supply  of  the  bladder  is  also 
derived  from  two  sources,  its  first  part  being  supplied  by  a  branch  of 
antennary  nerves  (coming  from  the  supra-cesophageal  ganglion),  its 
hinder  part  by  a  nerve  from  the  infra-oesophageal  ganglion.  No  nerves 
were  observed  in  the  gland  itself. 

Action  of  the  Heart  of  the  Crayfish.  —  M.  Felix  Plateau,  of 
Ghent,  has  succeeded  in  applying  the  graphic  method  to  the  study  of 
the  heart's  action  in  the  crayfish.  A  curve  is  obtained,  of  which  the 
ascending  portions  correspond  to  diastole,  and  tiie  descending  to 
systole,  contrary  to  what  obtains  in  the  Vertebrate  heart  It  is 
strikingly  like  the  trace  of  the  contraction  of  a  muscle ;  a  rapid, 
almost  sudden  ascent,  with  a  short  flat  summit,  then  a  gradual  de- 
scent, at  first  quicker,  then  slower.  This,  however,  does  not  represent 
the  whole  truw ;  it  is  possible  also  to  demonstrate  a  wave  affecting 
the  muscular  wall  of  the  heart,  and  travelling  fr>om  behind  forwards, 
thus  demonstrating  that  this  condensed  heart  is  a  true  dorsal  vessel. 
On  the  stimulus  of  the  entrance  of  renovated  blood,  it  is  only  the 
hinder  half  or  two-thirds  of  the  heart  that  contracts  immediately. 
This  forces  blood  into  the  forward  half,  which  contracts  only  when 
the  posterior  division  is  again  dilating.  When  the  temperature  is 
increased,  as  a  general  rule  the  diastolic  phase  is  abbreviated,  the 
number  of  pulsations  rising  at  the  same  time.  M.  Plateau  has  also 
succeeded  in  making  experiments  on  the  action  of  the  cardiac  nerve 
of  Lemoine,  an  unpaired  branch  of  the  stomatogastric  ganglion.     It 
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18  proTed  thai  exdtation  of  this  nerve  quiokens  ^e  pulsations  of  the 
heart  and  augments  their  energy,  while  section  of  it  slows  the  heart. 
Excitation  of  the  thoracic  ganglia  always  retards  the  heart,  the  con- 
verse of  the  cardiac  nerve.  Acetic  acid  applied  to  the  heart  snhstance 
arouses  its  contractions  even  when  they  have  ceased,  and  maintains 
them  for  several  hours. 

The  action  of  a  number  of  other  substances  is  equally  noteworthy, 
and  M.  Plateau's  full  communications  to  the  Academic  Boyale  of 
Belgium  will  be  awaited  with  interest  by  physiologists.* 

Hatural  Classification  of  fhe  Spiders.— Dr.  Bertkau  points  outf 
the  great  difficulty  of  classifying  the  group ;  comparing  them  with  the 
Insecta  (Hexapoda),  he  says  that  the  body  is  cmly  divided  into  two 
regions,  that  there  are  no  antennsd  or  wings  to  aid  in  discrimination, 
and  that  even  those  parts,  which  vary  in  other  Arthropoda,  present  in 
them  a  remarkable  uniformity ;  thus  there  are  almost  always  eight 
eyes,  and  a  variation  in  the  number  of  these  is  of  doubtful  value,  the 
mouth-organs  are  always  of  the  same  structure,  and  the  number  of 
joints  in  the  legs  is  very  fairly  constant ;  nor  do  the  spinning  warts 
afford  any  greater  aid.  Turning  to  the  variations  in  their  habits,  he 
observes  that  Aristotle,  just  as  much  as  the  latest  systematists,  drew 
attention  to  the  difference  in  the  characters  of  the  web,  and  of  the 
methods  by  which  these  creatures  obtain  their  prey,  but  these  differ- 
ences are  of  no  value  as  aids  to  classification  from  a  morphological 
point  of  view. 

In  the  present  essay  an  attempt  is  made  to  take  into  account  all 
the  variations  in  organization,  and  to  use  only  the  characters  of  the 
web  as  a  last  resource,  for  the  very  excellent  reason  that  these  are  of 
no  assistance  in  the  classification  of  dead  Spiders.  The  following  is  a 
short  outline  of  the  grouping  here  proposed  : — 

Sub-order  I. — Teirasticta;  two  pairs  of  stigmata  on  the  lower 
surface  of  the  abdomen ;  ovaries  and  testes  circular,  the  entrance  to 
the  seminal  pouches  simple,  and  just  in  front  of  tiie  orifice  of  the 
oviduct. 

L  AtypidcB;  with  eight  eyes,  all  four  stigmata  leading  to  the 
^  lungs '' ;  six  spinning  warts,  the  anterior  pair  short,  and  consisting  of 
one  joint ;  mandibles  horizontal  in  direction ;  more  than  one  recepta- 
culum  seminis. 

iL  Dyaderida;  with  six  eyes,  the  two  hinder  stigmata  leading 
into  a  tracheal  system;  the  six  spinning  warts  sub-equal,  and  all 
consisting  of  one  joint  each ;  mandibles  vertical,  or  directed  obliquely 
forwards ;  only  one  receptaculum  seminis. 

n.  TrUticia, — Only  one  pair  of  stigmata  on  the  lower  surface  of 
the  abdomen ;  ovaries  and  testes  in  two  branches ;  there  are  ordinarily 
two  openings  into  the  seminal  pouches. 

These  are  divided  into  nineteen  families,  many  of  which  have 
well-known  names,  though  their  limits  are  in  most  cases  revised; 
their  relations  to  one  another  are  exhibited  in  a  genealogical  tree. 

The  author  considers  that  the  Teirasticta  are  the  more  primitive 

♦  'Nature,'  xix.  (1879)  470. 

t  *  Aroh.  fiir  Naturgewhiohte,'  xlif.  (1878)  351. 
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fonns,  basing  this  chiefly  on  the  presence  of  two  pairs  of  stigmata, 
and  the  simplicity  of  the  male  copulatory  organs;  palfeontology, 
however,  affords  some  support  to  his  yiews,  inasmnch  as  Protolycosa 
belongs  to  this  group.  With  regard  to  this  fossil  form,  Bertkau  sug- 
gests that  the  bftckwardly  directed  spinous  processes  found  on  the 
right  side  represent  tiie  hinder  pair  of  spinning  warts,  and  that  the 
small  spines  on  them  are  the  spinning  tubes. 

Besearohes  into  fhe  Developmental  History  of  the  Spiders*— 

The  indefatigable  Barrois  has  a  preliminary  diapter  on  this  subjeot 
in  M.  Bobin's  Journal.*  The  chief  aim  of  the  author  was  to  examine 
the  arrangement  of  the  germinal  layers,  and  the  mode  of  develop- 
ment of  Ihe  internal  organs ;  this  work,  which  has  never  yet  been 
undertaken,  was  effected  by  the  aid  of  fresh  ova,  and  of  sections 
stained  by  bichromate  of  potash  and  osmic  acid.  Passing  by  some 
remarks  on  the  relative  value  of  the  observations  of  Balbiani  and  of 
Ludwig,  in  which  attention  is  drawn  to  the  highly  granular  character 
of  the  protoplasm  of  the  formative  layer,  we  note  that  Barrois 
adds  something  to  the  observations  made  by  Clapardde  on  the  primitive 
streak;  the  latter  admirable  student  had  noted  the  appearance  of 
thoracic,  abdominal,  and  post-abdominal  zonites,  but  he  did  not  note  the 
presence  of  two  cords,  formed  g£  several  rows  of  embryonic  cells ;  to 
these  Barrois  gives  the  name  of  germinal  hands;  they  are  derived  from 
a  primitively  continuous  mesodermal  layer,  and  are  found  throughout 
the  whole  length  of  the  body,  although  Uiey  are  largest  in  the  thoracic 
region;  in  this  they  may  be  seen  to  be  dividing  into  a  median 
(nervous)  and  a  peripheral  portion ;  more  anteriorly,  they  form  the 
cerebral  lobes  (procephalic  lobes  of  OlaparMe  and  Huxley) ;  on  the 
whole  this  region  is,  at  this  period,  strikingly  like  the  same  parts  in 
the  Scorpions,  the  development  of  which  have  been  already  described 
by  Metschnikoff.  Behind  the  thoracic  region  there  are  ordinarily  ten 
zonites,  of  which  the  first  four  are  provided  with  the  rudiments  of 
appendages. 

By  following  out  the  stages  of  development  step  by  step,  Barrois 
has  been  enabled  to  discover  a  stage — to  which  he  applies  the  term 
Limtdoid — which  was  not  observed  by  Olapar^e.  In  this  state  the 
embiyo  has  an  exceedingly  remarkable  appearance ;  it  is  divided  into 
two  distinct  parts,  thoracic  and  abdominal ;  the  posterior  portion  is 
formed  by  the  fusion  of  all  the  tergal  arcs,  in  which,  however,  it  is 
possible  to  observe  a  pre-abdomen,  consisting  of  six,  and  a  post-abdo- 
men, consisting  of  four  segments.  Of  the  former  series  four  are 
larger  than  the  other  two,  and  are  seen  to  be  provided  with  appendages ; 
the  anal  segment,  if  examined  from  its  ventnJ  surface,  is  found  to  be 
made  up  of  three  segments,  so  that  there  are  altogether  twelve  seg- 
ments in  the  abdomen,  or  six  in  the  post-abdomen,  and  the  number  of 
these  in  the  Spiders  is  found  to  correspond  with  those  of  the  same 
region  in  the  Scorpions.  In  one  of  the  Xiphosura,  Hemiaspis  limu^ 
ImdcMy  the  arrangement  of  parts  is  strikingly  similar  to  what  is  hero 
observed  in  the  embryo  of  the  Spider ;  the  higher  development  of 

•  *  Journ.  Anat.  Phys.,'  xiv.  (1878)  527. 
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the  first  four  abdominal  segments  appears  to  be  a  constant  phen<mienon 
in  the  Arachnida ;  in  explanation  of  this  it  may  be  observed  that 
these  segments  appear  together  and  before  those  that  socoeed  them, 
and  that  the  same  remark  applies  to  the  ganglia  tiiat  innervate  them. 
The  vitelline  portions  of  the  egg  are  also  of  great  interest ;  the  **  vitel- 
line vesicle  "  forms  a  sac  on  the  ventral  sor&oe,  just  as  in  Fishes,  and 
as  in  them  it  owes  its  existence  to  the  presence  of  too  much  yolk ; 
Barrois  believes  tiiat  attention  is  now  for  the  first  time  drawn  to  the 
presence  of  this  body  in  any  Invertebrate.  The  sncceeding  stages  are 
too  briefly  indicated  for  ns  to  be  able  to  give  any  shorter  account  of 
them ;  there  are  a  number  of  figures  in  illustration. 

Hew  Oenns  of  the  Cheliferidse.— M.  E.  Simon  has  found  *  that 
many  of  the  forms  of  this  group  which  came  to  hand  are  not  indigenou9 
to  the  French  fauna ;  the  one  now  to  be  mentioned  was  found  in  a 
chest  containing  some  Japanese  objects,  and  is  eliminated  by  M.  Simon 
from  the  ''  Arachnides  de  France,"  of  which  he  is  preparing  a  mono- 
graph. The  name  Lophochemes  (hicarincUua)  is  given  to  it ;  it  has 
most  of  the  characters  of  Chdijery  but  tiie  second  cephalothoracie 
groove  is  much  deeper  than  the  first ;  the  first  five  abdominal  segments 
ar»  strongly  carinated  at  the  sides,  which  is  not  the  case  with  those 
that  succeed  them.  The  movable  portion  of  the  chelffi  is  strongly 
curved,  and  only  touches  the  fixed  part  by  its  tip  when  the  pinoer 
is  closed. 

Hew  Aoaiina. — ^Dr.  Kramer  points  outf  thai  the  observaticm  of 
dapardde  as  to  the  enormous  number  of  these  forms  is  confirmed  by 
every  new  series  of  observations;  these  forms  are  moreover  most 
remarkable,  while  they  never  lose  the  characters  common  to  their 
family ;  the  divergencies  seen  in  them  cannot  be  explained  as  due  to 
different  habits  of  existence,  and  as  yet  comparative  embryology  has 
been  able  to  throw  but  little  light  on  the  question.  The  true  natu- 
ralist must,  therefore,  content  himself  for  the  present  by  bringing 
together  the  material  which  shall  aid  later  observers  in  giving  a  more 
general  review  of  the  group.  Witii  this  object  in  view  he  pro- 
ceeds to  deal  with  some  new  forms;  two  new  genera,  Labido^ma 
and  GustaviOy  and  six  species  of  already  known  genera  are  described. 

Organization  of  Myriapoda. — The  Myriapoda  collected  in  Tur- 
kestan by  Fedtschenko  have  been  examined  by  N.  Sograff  of  Moscow, 
who  gives  in  the  '  Zoologischer  Anzeiger '  a  preliminary  accoimt  of 
the  chief  results  he  has  obtained.} 

1.  On  the  under  side  of  the  head  of  Ohtlopoda  occur  a  quantity 
of  chitinous  plates,  which  are  not  of  a  segmental  nature,  but  are  mere 
cuticular  thickenings  (sclerites)  serving  for  the  attachment  of  muscles. 

2.  The  alimentary  canal  is  lined  with  very  peculiar  epithelial 
cells  of  two  kinds ;  ihe  first  are  long  and  fine,  and  bear  more  resem- 
blance to  the  olfactory  cells  of  Vertebrates  than  to  the  cells  usually 
found  in  the  gut  of  Arthropods ;  the  second  kind  are  oval  or  rounded, 

*  *BtiU.  Boo.  Zool.  de  France/  iii.  (1878)  Se. 
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and  contain  brown  granules :  the  reehtm  is  also  lined  witii  a  eharao- 
toristio  epiihelimn. 

8.  The  oircnlatory  sjstem  oonsists  of  a  Tery  narrow  dorsal  yessel, 
the  walls  of  which  are  composed  of  annular  striated  moscles;  the 
alary  mnsdes  appear  to  exist  only  in  Scohpendrti. 

4.  The  trachen  agree  in  their  disposition  and  external  appearance 
with  those  of  the  lary»  of  insects  (Lepidoptera),  the  stigmata  are 
I»royided  with  a  simple  bnt  very  characteristic  valyalar  apparatus.  '|  fl 

5.  Thebrainconsistsof  fibres,  and  of  cells  of  two  kinds.  The  fibres 
have  a  reticnlated  arrangement  in  the  interior ;  the  cells  of  the  first 
kind  are  large,  and  uni-,  bi-,  or  tripolar :  those  of  the  second  kind 
are  mnch  smaller,  round  or  elliptical,  and  correspond  to  the  cerebral 
granules  (Himkemen)  of  Dietl.  The  form  of  the  brain  is  correlated 
with  the  number  of  eyes  and  with  the  length  of  the  body ;  the  lon^ 
the  body  of  the  Chilopod,  the  fewer  are  its  eyes,  and  tibe  smaller  its 
optic  lobes.    The  latter  are  wholly  absent  in  the  Himantaria, 

6.  The  structure  of  the  eye  resembles  that  of  insect  larvaa.  The 
eyes  of  the  Liihobii  and  8c6lopendr<B  are  quite  like  those  of  the  larva 
of  AcHius,  &G^  or  those  of  Spiders.  The  compound  eye  of  CermcUia 
consists  of  a  number  of  lesser  eyes,  closely  resembling  those  of  the 
laryes  of  Hymenoptera.  The  optic  lobes  terminate  in  a  small  nerve, 
the  branches  of  which  go  to  the  separate  eyes. 

7.  The  genital  organs  are  very  peculiar  with  regard  both  to  their 
external  and  internal  structure.  The  ovary  agrees  dosely  in  structure 
with  that  of  Araehnida,  The  eggs  are  disposed  in  grape-like  bunches, 
the  ripe  ones  being  covered  wifii  a  layer  of  cells,  probably  epitheliaL 
The  recepticula  seminis  exhibit  epithelial  and  muscular  layers.  The 
testis  is  filled  with  large  quadrangular  mother-cells  with  large  nuclei, 
probably  derived  frcm  the  epithelium  of  the  thin  upper  part  of  the 
gland.  Its  walls  are  invested  with  strong  muscular  bundles  and  a 
layer  of  nudeL  The  walls  of  the  vesicula  seminalis  consist  of  an 
epithelial  layer  and  of  a  delicate  network  of  muscles. 

8.  Glands  occur  in  great  numbers  in  the  mouth,  in  the  thorax,  on 
the  outer  surface  of  the  body,  and  on  the  appendages.  The  pores  on 
the  coxfB  (Coxalporen)  are  also  glandular.  The  duct  of  the  poison 
gland  is  a  strong  chitinous  cantd  with  small  tubules  of  the  same 
material  opening  into  it ;  each  of  these  tubules  terminates  in  a  pear- 
shaped  giand-lobule.  The  whole  glandnsystem  is  covered  with  a 
characteristic  layer  of  muscular  fibres :  so  also  is  the  nervous  system. 

9.  The  organization  of  the  short  Chilopods  with  comparatively 
few  1^  {LithchiuBf  CermcUia^  Scolopendra)  is  higher  than  that  of  the 
long  Geophili  and  Himantaria. 

10.  Of  the  other  Arthropoda  the  Chdopoda  are  most  nearly  related 
to  the  larvsa  of  Lepidoptera^  Hymenoptera^  and  Ooleoptera. 

Folyzenus  lagurus,  De  Geer. — Haller  makes  some  remarks  *  on 
this  curious  little  Myriapod,  which  he  got  from  under  the  bark  of  old 
cherry-trees,  though  never  in  brushwood  or  hedges ;  he  draws  attention 
to  the  structures  found  in  the  caudal  appendages  of  these  animals,  and 
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points  out  how  oloeely  ihey  reeemble  in  form  the  siliceons  spionles  of 
yarioos  Sponges.  He  has  obserred  how  greatly  these  are  in  die  power 
iji  the  snudl  spiders  that  live  with  them,  and  which  are  able  to  para- 
lyze their  action  although  not  able  to  destroy  them. 

Parthenogenesis  in  Bees.— MM.  Perez  and  Sanson  have  each  an 
article  in  the  last  number  of  the  '  Annales  des  Sciences  Naturelles ' 
(Zool.),*  in  which  they  repeat  and  confirm  the  views  already  expressed 
on  this  subject    See  p.  88  of  this  Journal. 

Spinning  Glands  of  the  Silkworm. — Each  of  the  two  spinning 
glands  Pro^ssor  Lidth  de  Jeude  describes  f  as  consisting  of  three 
parts ;  a  thin- walled  efferent  duct,  a  thick  and  slightly  coiled  reservoir, 
and  a  long  and  greatly  coiled  hinder  portion.  In  all  three  it  is  pos- 
sible to  make  out  a  thin  and  homogeneous  membrana  propria,  and  a 
unicellular  layer  of  payement-epithelium ;  at  the  commencement  of 
the  median  portion  of  the  glandular  region  there  is  also  a  firm  cuti- 
cular  iiUima.  The  tunica  propria  is  traversed  by  tracheal  ramules  in 
the  median  and  hinder  portion  of  the  gland,  and  numerous  branches 
of  these  pass  into  and  between  the  epithelial  cells ;  each  of  these  cells 
contains  several  twigs.  The  cells  of  the  glandular  epithelium  differ 
in  character  in  each  of  the  three  regions,  but  they  sJl  agree  in  dis- 
playing the  absence  of  a  distinct  membrane,  the  presence  of  large 
stellate  nuclei,  and  a  colourless  protoplasm.  The  largest  and  flattest 
cells  are  found  in  the  median,  and  the  smallest  in  the  anterior  part 

With  regard  to  the  efferent  duct,  it  is  noted  that  the  protoplasm  of 
its  cells  consists  of  closely  approximated  doubly-refracting  fibrillsa  set 
in  a  singly  refracting  substance ;  they  are  placed  at  right  angles  to' 
the  axis  of  the  canal  and  give  the  micro-chemical  reactions  of  albumen. 
The  protoplasm  is  separated  from  the  intima  by  a  transparent,  singly 
refracting  layer,  which  is  traversed  by  pore-canals ;  this  layer  is 
easily  broken  up  by  treatment  with  alkaline  reagents. 

The  intima,  which  is  about  yvIv  ^^^'^^'  thick,  is  of  a  yeUowish-brown 
colour,  is  very  firm,  elastic,  and  doubly  refracting ;  it  is  fibrous  in 
structure,  but  the  fibres  are  not  destroyed  b^  alkalies.  The  lumen  of 
the  efferent  duct  is  filled  by  a  colourless  fluid,  and  the  filaments  found 
in  it  are  highly  refracting  and  are  anisotropic.  The  protoplasm  of 
the  cells  of  the  median  portion  is  finely  granular,  and  is  not  aniso- 
tropic ;  it  differs  in  character  in  different  r^ons ;  the  fibres  which 
are  found  at  the  periphery  of  the  tube  are  also  essentially  protoplasmic 
in  character,  and  are  not  chitinized.  The  very  wide  portion  of  the 
median  region  is  in  the  posterior  portion  completely  filled  by  the  highly 
refractive  and  viscid  secretion  which  is  found  in  it,  and  which  goes  to 
form  the  silk-threads. 

The  cellular  protoplasm  of  the  hinder  portion  of  the  gland  is 
granular,  and  consists  of  irregularly  prismatic  bodies;  de  cell- 
substance  is,  when  dried,  highly  refractive. 

The  following  are  the  more  important  physiological  results  re- 
corded by  the  author :  When  living  glands  were  electrically  irritated, 
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the  oonients  of  the  ghmds  were  expelled  with  greater  rapidly ; 
tetanization  had  a  more  marked  effect,  and  produced  changes  in  the 
characters  of  the  cells ;  the  most  important  of  the  chemical  elements 
found  in  the  fully  formed  silk-thread  was  fibrous ;  the  yellow  colour- 
ing matter  was  observed  to  be  formed  in  the  cells  of  the  median 
portion,  and  it  was  also  noted  that  the  silk-threads  did  not  exhibit 
their  special  characters,  or  power  of  refracting  light,  unless  they 
were  taken  from  the  region  in  which  the  two  efferent  ducts  were 
found  united. 

Odoriferous  Cells  in  Lepidojptenu  —  The  observations  of  Frits 
Mtiller  on  the  attractive  properties  possessed  by  the  males  of  certain 
Lepidoptera  revealed  the  presence  of  certain  cells  which  seemed  to 
give  off  an  odorous  oil  of  the  ether  series ;  the  scaly  cells  to  which 
this  oil  owed  its  existence  were  never,  however,  found  on  the  cofto, 
where,  as  it  was  imagined,  the  living  cells  of  the  wings  were  alone  found. 
Dr.  August  Weissmann  now  *  points  out  that  this  last  supposition  is 
erroneous,  and  that  the  other  cells  of  the  wing  form  a  connected 
network  of  irregularly-branched  stellate  cells,  which  are  placed  in 
more  or  less  closely  set  transverse  rows  below  the  scales,  though  they 
can  only  be  made  out  by  the  use  of  reagents. 

The  scale  itself  is  capilliform,  and  traversed  by  a  single  axial 
canal,  which  opens  freely  at  the  tip  (as  in  FapUU  prate9%lau8\  or  there 
are  a  number  of  canals,  which  open  on  to  the  surface  of  the  scale.  It 
is  in  the  butterflies  of  Brazil  or  the  Tropics  that  the  odoriferous  cells 
are  best  developed,  although  indeed  in  Ptena  napi  it  is  quite  easy  to 
convince  oneself  that  the  odour  is  given  off  from  the  scales,  by  passing 
the  finger  over  the  wing ;  the  finger  will  be  found  to  retain  a  strong 
odour,  not  unlike  that  of  citrons.  In  the  closely  allied  species,  P.  ropes, 
the  same  may  be  observed,  but  in  it  the  odour  is  less  strong  and  of  a 
different  character. 

In  connection  with  these  observations  of  Weissmann,  we  may  draw 
attention  to  the  communication  which  Fritz  Muller  has  made  to  hia 
brother  Hermann  ;f  he  says  that  he  finds  his  nose  gets  sharper  in 
detecting  odours  from  butterflies ;  thus,  the  male  of  CoUidryas  trite 
was  two  years  ago  odourless,  but  he  is  now  easily  able  to  detect  its 
odour.  In  the  male  of  Didonia  hihlis  he  has  now  observed  three 
distinct  odours  in  different  parts.  The  females  of  CaUidryas  have 
highly  odorous  glands  connected  with  their  generative  organs,  which 
give  off  an  acetous  scent ;  while  the  males  of  the  same  form  have  a 
musk-like  odour  from  the  same  parts. 

Seasonal  Dimorphism  of  Lepidoptera. — ^Dr.  Kramer  makes  some 
elaborate  computations  }  as  to  the  modes  by  which  this  dimorphism, 
the  phenomena  of  which  have  been  so  learnedly  treated  by  Professor 
Weissmann,  have  been  evolved ;  a  severely  madiematical  study  leads 
him  to  the  following  conclusions : — 

1.  By  the  cumulative  action  of  transmission  (heredity)  a  large 

♦  *  Zool.  Anzeiger/  i.  (187H)  98.  f  Ibid.,  32. 
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iiiimber  of  animal  groups  have  been  derived  from  the  same  speoies, 
and  exhibit  yarions  grades  of  variation. 

2.  Those  gronps  which  are  most  and  those  which  are  least  altered 
are  the  less  nomerous,  while  those  which  have  nndergone  the  mean 
amount  of  yariation  are  the  most  numerous. 

8.  The  series  of  variations  is  an  unbroken  one. 
4.  These  variations  are  not  affected  by  any  length  of  time. 
Development  of  Podurella. — There  is  a  short  note  in  the  '  Eevue 
Internationale  des  Sciences/  vol.  ii.  p.  489,  on  the  investigations  of 
Barrois.  In  the  anterior  region  the  sternal  arcs  are  found  to  be,  as  in 
other  insects,  the  first  formed,  and  to  be  developed  from  below  upwards ; 
the  cephalic  lobes,  the  antenn»,  and  the  labrum  can  soon  be  made  out 
in  the  cephalic  region;  then  follows  the  mouth,  then  six  pairs  of 
limbs,  of  which  the  first  three  go  to  form  the  labrum  and  the  mouth- 
organs,  while  the  other  three  develop  into  the  thoracic  limbs. 

In  the  abdominal  region,  it  is  very  different ;  the  tergal  arcs  are 
the  first  to  be  formed,  and  development  takes  place  in  a  dorso- 
ventral  direction ;  in  this  stage  the  insect  is  said  to  have  no  slight 
resemblance  to  the  Zoea  form  of  the  Crustacea. 

Kespiratory  Organs  of  the  Larva  of  Culex.—These  are  seen  by 
Dr.  G.  Haller  *  to  be  excellent  examples  of  an  intermediate  stage 
between  the  arrangements  found  in  the  larvsB  of  the  Phryganida  and 
of  the  Ephemerida  on  the  one  hand,  and  in  such  adult  forms  as  iVepa 
or  Banatra  on  the  other. 

Two  well-developed  longitudinal  trunks  extend  through  the 
whole  body,  and  supply  all  its  parts  with  air ;  they  are  extremely 
delioate,  and  are  provided  with  a  fine  spiral  band  of  ohitin;  just 
before  reaching  the  cephalic  segment  they  turn  inwards  at  a  right 
angle ;  at  this  point  there  is  developed  a  contractile  vesicle,  to  which 
the  older  observers  gave  the  epithet  ''  respiratory  " ;  examination  of 
its  structure  reveals,  however,  its  essentially  glandular  character, 
and  proves  that  it  is  connected  with  a  cellular  cord  placed  in  the 
cephalic  region.  So  far  as  is  known,  these  creatTU*es  are  not  provided 
with  any  salivary  glands,  but  the  organ  in  question  greatly  resembles 
one.  In  the  terminal  segment  of  the  body  ihe  tubes  pass  towards  the 
middle  line,  and  form  respiratory  tubes,  placed  one  above  the  other ; 
the  author  distinctly  affirms  that  they  do  not  unite,  and  that  they  even 
open  separately ;  above  these  openings  there  are  three  sharp,  projecting, 
points,  which  are  capable  of  being  closed,  and  of  thus  forming  a  kind 
of  valvular  projection  against  the  entrance  of  water  or  other  fluids. 
So  long  as  the  animal  remains  at  the  surface,  these  tubes  are  freely 
open  to  the  atmosphere;  but  when  it  is  forced  to  descend  into  the 
water,  the  tracheal  gills,  now  to.be  described,  come  into  function. 
These  gills  have  the  form  of  delicate  elongated  lamelhe,  in  which  the 
terminal  branches  of  the  trachees  are  found  to  ramify ;  they  are  placed 
on  the  opposite  surface  of  the  body  to  the  respiratory  tubes,  and  are 
provided  with  long  branched  hairs,  of  which  there  are  generally  eleven. 
Where  the  branches  that  supply  the  tracheal  gills  are  connected 
with  the  longitudinal  and  primary  air-vessels,  an  air-reservoir  is  deve- 
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loped ;  these  consiBt  of  one  or  more  tofts  of  a  large  nxunber  of  short 
ramules ;  thoir  function  appears  to  be  to  sapplj  the  organism  with  air 
during  such  short  periods  as  those  in  which  respiration  is  prevented 
or  retarded  ;  the  hairs  are  better  developed  on  the  side  nearer  to  the 
respiratory  tubes  than  on  the  other.  Very  mnch  the  same  relation  of 
parts  is  found  to  obtain  in  the  pupa. 

In  the  imago  the  conditions  appear  to  be  altogether  different ;  the 
insect  now  respires  by  the  aid  of  stigmata.  The  hairs  on  these  stmo- 
tures  are  described  in  some  detail,  and  the  descriptions  Ulostrated. 

Sucking  Plate  of  Dytisous. — The  same  author  describes  *  tho  chiti- 
nous  organs  on  the  sucking  plate  on  the  first  pair  of  feet  in  the  males 
of  Dytiscus.  These,  which  appear  to  be  of  aid  in  copulation,  are 
formed  by  the  differentiation  of  the  first  joints ;  in  copulation  they 
are  applied  to  a  shallow  groove  on  the  thorax  of  the  female  ;  they  are 
cordiform  in  shape,  and  are  formed  from  throe  of  the  joints  of  the 
tarsus ;  in  colour  they  are  more  or  less  red  or  brown,  and  on  their 
upper  surface  they  present  a  roughened,  file-like  surface,  which  is 
produced  by  the  presence  of  a  number  of  rounded,  flattened  organs, 
some  of  which  may  be  easily  perceived  by  the  naked  eye.  In  some, 
the  structure  is  remarkable  on  account  of  the  presence  of  radiating, 
yellowish,  and  branching  chitinous  hairs,  separated  by  a  colourless 
transparent  membrane,  which  is  more  or  less  distinctly  striated ;  on 
the  inner  surface  of  these  organs  there  are  rounded  bodies  which 
produce  a  dark  brown  secretion,  the  function  of  which  appears  to  be 
to  protect  the  bodies  in  question  against  the  action  of  water.  In 
others  there  are  several  transverse  rows  of  smaller  bodies;  these 
consist  of  a  single  hollow  chitinous  hair,  which  is  closed  at  its  tip ; 
this  again  is  provided  with  a  transparent  chitinous  membrane  of  a 
brownish  hue.  Adding  together  all  the  prehensile  structures  observed 
on  these  appendages,  the  author  comes  to  the  conclusion  that  there  are 
no  less  thsm  four  hundred  of  them,  the  power  of  which  is  at  once 
apparent.  The  plates  now  described  are  provided  with  a  number  of 
hi^s  of  two  kinds ;  in  one  they  are  long,  firm,  blunt,  and  curved  a 
little  inwards,  so  as  to  afford  a  protection  for  the  subjacent  struc- 
tures; the  others  are  broad  and  short,  are  distinctly  striated  in  a 
longitudinal  direction,  and  are  inserted  into  strong  chitinous  rings. 

Development  of  Folyzoa.— M.  W.  Bepiachoff,  of  Odessa,  has 
studied  the  development  of  Tendra  zoalericola,^  of  LepraUa  paUa- 
sianOj  and  of  two  species  of  BowerhanJcia,i  In  Tendra  complete  yolk- 
division  takes  place,  and  an  equal-celled  mulberry-mass  (archimorula) 
is  produced,  which  soon  becomes  hollow  by  the  formation  of  a 
cleavage  cavity,  producing  a  one-layered  archiblastula.  Four  cells 
lying  together  in  the  centre  of  the  ventral  side,  then  enlarge  greatly, 
and  undergo  extensive  division,  forming  a  mass  of  cells  projecting 
into  the  cleavage  cavity.  This  mass  is  the  endoderm ;  its  cells  soon 
separate  from  one  another,  forming  a  cavity,  the  archenteron,  which  is 

♦  *  Arch.  f.  Natnrgesohichte,'  xliv.  (1878)  91. 
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at  first  quite  dosed,  bnt  afterwards  opens  on  the  exterior  by  a  blasto- 
pore, produced  bj  the  separation  of  those  endodermal  cells  which 
occupy  the  position  of  the  four  cells  originally  invaginated,  on  the 
Tentral  surface  of  the  embryo.  At  a  still  later  stage  the  blastopore 
thus  formed  closes  up,  both  mouth  and  anus  being  subsequently 
formed  as  iuTaginations  of  the  ectoderm. 

The  chief  &ct  about  Lepralia  is  the  oonfirmation  of  the  author's 
preTiously  expressed  opinion  that  the  structure  called  "  stomach  "  by 
Barrois  is  really  a  sucker. 

The  two  BowerhanTdaAATYBd  were  pearnshaped,  with  a  mantle 
coTering  the  dorsal  and  ventral  surfaces,  and  a  mantle-cavity  opening 
by  an  aperture  at  the  small  end  of  the  embryo.  The  larger  specimen 
bad  on  its  flattened  ventral  side  an  elongated  ciliated  aperture,  in 
relation  with  whidi,  in  the  interior  of  the  body,  was  a  granular  mass 
representing  the  endoderm.  On  the  ventral  side  of  both  was  a  longi- 
tudinal groove,  bounded  by  two  folds,  and  resembling  the  medullary 
groove  of  a  Vertebrate.  In  the  smaller  specimen  this  was  continuous 
along  the  whole  ventral  side ;  in  the  larger  it  was  interrupted  by  the 
eiliatod  aperture  just  mentioned. 

In  both  larvie  there  was  a  shallow  annular  constriction  round  the 
middle  of  the  body,  and,  at  the  same  place,  a  thickening  of  the  mantle. 
A  second  constriction,  with  a  corresponding  thickening  of  the  mantle, 
occurred  between  the  first,  and  the  thin  end  of  the  body.  Corre- 
sponding to  these  constrictions,  there  was,  in  the  smaller  larva,  a 
weak  indication  of  segmentation  of  the  ventral  (supposed  medullary) 
folds. 

The  early  stages  of  development  in  the  Ctenottamata  (the  group 
to  which  Bowerbankia  belongs)  resemble  in  a  general  way  those  of 
Tendrc^  but  the  gastrula  approaches  more  nearly  to  the  simple  archi- 
gastmla. 

In  a  further  communication  Bepiachoff  *  has  studied  more  care- 
fully the  later  developmental  stages  of  Tendra,  of  which  only  a  brief 
account  was  given  in  his  former  paper.  He  states  that  he  has  proved 
the  sucker  of  the  embryo  (**  stomach,"  Barrois)  to  originate  as  a 
thickening  of  the  ectoderm  on  the  ventral  side  of  the  body.  He  also 
describes  the  blind  endodermal  sac  or  midgut  of  the  embryo  as 
extending  uninterruptedly  quite  to  the  upper  end  of  the  body ;  above, 
therefore,  the  involution  which  becomes  the  foregut.  Subsequently 
this  upper  portion  of  the  endoderm'  becomes  separated  from  the 
remainder,  and  forms  a  mero  accumulation  of  cells  in  close  proximity 
to  the  oral  furrow.  The  remainder  of  the  endodermal  sac  fuses  wiUi 
the  foregut  involution,  and  forms  with  it  a  semi-lunar  alimentary 

Presence  of  a  Segmental  Organ  in  the  Endoproct  Polyzoa. — In 
October,  1877,  Hatschek  of  Prague  discovered  in  Pedicdltna  echinata, 
both  in  the  larval  and  adult  state,  a  vibratile  canal  which  he 
apparently  could  not  quite  make  out,  and  which  he  compared  to  the 
vibratile  organs  of  the  Botatoria.     M.  L.  Joliet  has  confirmed  | 

♦  «Zool.  Anaeiger/ 11.  (1879)  68. 
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these  obserraiions,  and  extended  them  to  the  whole  group  of  Endo- 
proot  Poljzoa. 

In  some  PedieelUwB  which  he  obserred  the  yibratile  organ  was 
double,  and  situated  in  the  cavity  of  the  body  in  the  space  comprised 
between  the  oasopbagos,  the  stomach,  and  tiie  matrix.  It  was  com- 
posed of  a  short  tube,  ciliated  on  the  interior  sorfiEuse  (swollen  in 
the  middle),  which  on  the  one  hand  opened  into  the  matrix  not  far 
from  its  external  orifice,  and  on  the  other  opened  obliquely  into  the 
cavity  of  the  body,  by  a  month  slightly  bell-shaped  and  famished 
with  active  vibratile  cilia. 

This  organ,  provided  with  a  vibratile  month,  and  placing  the 
cavity  of  tiie  body  in  communication  with  the  exterior,  has  all 
the  characters  of  a  segmental  organ.  It  appears  very  early  in 
the  bud.  When  the  stomach  is  only  outlined,  and  before  the  ten- 
tacles appear,  a  ciliary  movement  is  seen  at  the  place  which  it  sub- 
sequently occupies. 

M.  Joliet  observed  the  same  organ  in  a  second  species  of 
PediceUina,  and  in  Loxosoma,  and  he  considers  that  in  the  Endoproct 
Polyzoa  may  be  regarded  as  constant  the  presence  of  an  organ 
widely  distributed  in  the  worms.  In  face  of  the  attempts  which  have 
been  made  in  later  years  to  bring  the  Polyzoa  and  the  Annelida 
together,  it  seems  to  him  useful  to  put  forward  his  observations. 

Power  of  Locomotion  in  the  Tunicata.— Mr.  W.  Macleay,  F.L.S., 
has  observed,*  with  some  astonishment,  that  large  Ascidians  which 
he  found  strewn  at  low  water  on  a  sandy  beach  after  a  storm,  are  or 
seem  to  be  capable  of  a  certain  amount  of  locomotion — they  do 
change  their  positions  most  undoubtedly;  in  doing  so  they  leave 
upon  the  wet  sand  a  distinct  track  in  accordance  with  the  weight 
and  size  of  the  mass,  and  these  movements  are  not  in  any  way 
attributable  to  winds  or  waves.  He  at  first  thought  it  possible  that 
the  movements  might  be  due  to  the  agency  of  some  of  the  animals 
adhering  to  the  outside  of  the  mass,  but  he  found  that  the  only 
organic  attachments,  excepting  a  few  small  shells,  were  clusters  of 
simple  Ascidians  utterly  incapable,  therefore,  of  combined  action,  and 
much  too  small  for  their  individual  efiforts  to  produce  any  effect. 

Notwithstanding,  however,  this  apparently  convincing  evidence, 
he  is  indisposed  to  believe  it  possible  that  an  animal  so  completely 
shut  up  in  a  thick  coriaceous  unmuscular  sac,  can  have  any  power  of 
external  movement,  nor  is  it  likely  that  such  a  power  would  be 
possessed  by  an  animal  whose  whole  life  (except  in  infancy)  has  to 
be  passed  firmly  rooted  to  the  bottom  of  the  sea,  and  he  hopes  that 
some  one  having  the  leisure  and  opportunity  will  endeavour  to  solve 
this  problem. 

Extension  of  the  coiled  Arms  in  Bhynohonella.— Years  ago  Yon 
Buch  recorded  that  Otto  Frederic  Mtiller  had  observed  the  Brachiopod 
Bhynckondla  pnUctcea  protrude  its  arms  beyond  the  anterior  borders 
of  the  shelL  This  single  observation  was  not  widely  accepted,  and 
many  doubted  the  possibility  of  the   arms  being  exserted   in    this 
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manner.  In  the  year  1872,  while  stiiclying  living  Bhifnchanella  in 
the  St  Lawrence,  Mr.  K  S.  Morse  obserred  *  a  specimen  protrude  its 
arms  to  a  distance  of  four  centimetres  beyond  the  anterior  borders  of 
the  shell,  a  distance  nearly  equalling  twice  the  length  of  the  shell. 
This  year  he  again  had  an  opportunity  of  studying  it  in  Hakodate, 
YesBo,  and  again  observed  the  same  features.  Specimens  lying  on  the 
bottom  of  a  glass  dish  protruded  their  arms  a  short  distance,  and 
remained  in  this  position  for  hours.  The  movements  of  the  arms 
were  very  slugsish,  though  the  cirri  were  constantly  in  motion.  Some- 
times the  sheUs  closed  upon  the  arms  before  they  were  retracted. 
Lingtda  has  the  power  of  partially  protruding  its  arms,  as  he  has 
repeatedly  observed  in  Nor^  Carolina  and  Japanese  species.  Tere- 
hrxUulina  can  also  partially  protrude  the  cirrL 

Eye  of  the  Lamellibranohiata. — It  is  peculiarly  interesting  to 
observe  that  the  "  visual  purple  "  which  the  researches  of  Franz  Boll 
and  Kuhne  have  made  known  to  all  microscopists  is  to  be  observed  in 
the  eyes  of  some  of  the  Invertebrata ;  Professor  Hensen  calls  atten- 
tion to  this  matter  f  in  reference  to  certain  observations  made  by 
Kmkenberg  on  the  eyes  of  the  Cq>halapoda,  Henseu  has  observed  in 
Peden  Jcuxibceus,  that  the  layer  of  rods  is  distinguished  from  the 
surrounding  parts  by  its  coloration.  Krukenberg  in  his  notice  con- 
cludes that  in  the  Cephalopoda  the  colour  is  persistent,  but  in  Pecten 
Hensen  noted  its  rapid  disappearance.  Hensen  also  corrects  some 
of  his  observations  on  the  eye  of  this  Lamellibranch,  which  were 
published  a  few  years  ago. 

Foot  of  the  TTnionidflB. — J.  Carrie  has  been  making  some  obser- 
vations X  on  the  foot  of  the  UnionidcB,  which  have  led  him  to  the 
following  conclusions :  the  injections  of  the  lacunce  and  blood-vessels, 
which  one  is,  at  times,  able  to  make  through  a  cleft  at  the  margin  of 
the  foot,  are  effected  by  the  destruction  of  fine  tissues ;  this  cleft  does 
not,  that  is,  communicate  with  the  vascular  system,  but  is  the  aper- 
ture of  a  closeJ,  and  variously  developed  gland.  This  organ  often 
contains  a  yellow  secretion.  The  various  stages  of  its  development 
are  indicated,  and  it  is  pointed  out  that  it  is  greatly  reduced  in  Unto, 
where  indeed  it  may  be  merely  represented  by  a  short  ciliated  canal. 
It  is  concluded  that  it  represents  a  rudimentary  byssus  gland,  and 
ihe  author  promises  more  complete  details. 

''Digger"  MoUuso  and  its  Parasites. — ^The  little  digger,  Donax 
fonor^  represents  a  countless  mass  of  life  off  Cape  May,  New  Jersey, 
large  areas  looking  like  barley  grains  lying  on  a  malting  floor 
when  the  tide  retires.  It  gets  uncovered  by  the  breaking  surf  and 
instantly  reburies  itself  wi<£  its  powerful  foot  when  the  waves  retire. 
The  siphons  are  long  and  active,  looking  like  so  many  wriggling 
worms.  Although  the  prey  of  shore  birds  and  fishes,  and  beset  with 
parasites,  they  lie  so  tluck  as  even  to  interfere  with  one  another  in 
burying  themselves.     The  liver  of  these  bivalves  is  always  found 
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beeet  by  flakes,  from  half-a-dozen  to  seyeral  doze]i»  and  a  bellnshaped 
trichodina  crowds  the  branchial  cavity.  * 

Hennaphroditism  in,  and  the  Spennatophores  of  the  Ifephro- 
pnenstous  Oaiteropoda. — Dr.  Pfeffer  describes  f  the  arrangement  of  the 
generative  organs  of  some  of  the  Nanidina  in  the  Berlin  Mnsenm ;  the 
genus  Trockanina  is  founded  on  external  characters,  but  the  examination 
of  the  internal  parts  has  brought  to  light  variations  in  structure,  which 
should  lead  to  the  breaking  up  of  the  genus.  The  forms  which  com> 
pose  it  are  distinguished  by  having  an  accessory  gland  to  the  penis 
and  by  the  absence  of  the  retractor  muscle  of  this  organ;  in  T. 
Schmdssiana  and  T,  radians  the  seminal  duct  is  connected  with  the 
lower  portion  of  the  penis  by  well-developed  connective  tissue,  but  in 
the  other  species  it  is  connected  by  a  muscle  with  the  uppermost  parts 
of  the  uterus.  In  some  still  more  divergent  forms  there  is  a  duct  con- 
necting the  prostate  with  the  stalk  of  the  vesicle. 

The  arrangements  in  T,  tbuensia  are  such  as  to  make  copulation 
impossible,  as  the  penis  has  no  efferent  duct,  and  the  sole  orifice  is 
that  which  belongs  to  the  oviduct ;  the  presence,  however,  of  the  just- 
mentioned  duct  atones  for  this  structural  defect,  or,  in  other  words, 
renders  the  penis  unnecessary.  In  T,  percarinaia  the  duct  was  like- 
wise present,  and  no  orifice  could  be  detected  in  the  penial  papilla. 
In  the  other  forms  there  are  no  apparent  arrangements  for  self- 
impregnation,  though  there  are  difficulties,  such  as  for  example  the 
absence  of  a  retractor  penis,  set  in  the  way  of  reproduction  by 
copulation. 

The  spermatophores  were  found  in  the  penis,  or  in  the  bladder, 
and  there  might  be,  in  different  species,  one,  two,  or  even  three  of 
these  bodies,  with  fragments  of  others.  They  exhibit  in  most  cases 
the  same  general  characters ;  they  form  a  sausage-shaped  body  in- 
vested in  a  thin,  white,  homy  covering,  provided  at  one  end  with 
A  spine-shaped  projection,  and  continued  at  the  other  into  a  thinner, 
long,  dark  brown  tube;  this  tube  becomes  semicircular  towards  its 
free  end  and  terminates  in  an  enlargement,  which  is  provided  witii 
one  or  two  crowns  of  spines.  When  a^ed  up<Hi  by  water,  the  contents 
swell  towards  this  end ;  they  are  then  seen  to  contain  a  number  of 
hyaline  chitinous  fibres,  and  some  oval  or  lancet-«haped  calcareous  oor^ 
puscles,  such  as  are  generally,  if  not  always,  found  in  the  penis  of  the 
ZonitidcB,  The  spermatophores  are,  it  is  concluded,  developed  in  the 
flagellum  of  the  penis,  or  through  the  whole  extent  of  this  organ ; .  and, 
from  the  complexity  of  their  structure,  it  is  thought  to  be  nidikely 
that  there  is  a  second  formation  of  spermatophores  during  the  same 
copulation  period. 

Mucous  Threads  of  Idmaz. — ^Dr.  Eimar,  having  described  X  Oie 
habits  of  lAmam  agrestiSy  and  having  observed  that  he  was  unable  to 
find  any  reference  to  their  powers  of  producing  muoous  threads, 
induced  Professor  Martens  to  make  some  remarks  on  the  subject,  §  of 
which  it  may  be  interesting  to  give  a  short  account 
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Mariin  Lister,  two  hundred  years  ago,  noted  the  production  of  fila- 
ments 2  feet  long ;  Shaw,  in  1776,  observed  filaments  8  feet  from  the. 
ground,  and  Hoy,  in  1789,  gave  an  account  of  them  to  the  Linniean 
Society.  For  many  years  ^ese  and  similar  obseryationB  seem  to  haye 
been  well  known,  but  since  the  time  of  Woodward,  Johnston,  and 
Moquin-Ta^don,  no  information  is  given  in  the  more  popuhur  manuals. 
Fnd&BBOT  Martens  notes  as  a  curious  fact  that  the  majority  of  obeer- 
nations  on  the  habits  of  Limax  has  been  made  in  Great  Britain,  anp, 
though  making  full  allowance  for  the  superior  advantages  of  our 
damp  climate,  thinks  that  the  &ct  is  due  to  the  better  instruction  and 
greater  interest  of  our  naturalists.  He  observes,  that  the  power  of 
producing  these  threads  is  not  confined  to  Limax,  but  that  MegdUn 
wuutoma  9U9pen$um  in  the  West  Lidies,  and  Potamide$  dbtotus  on  the 
coasts  of  Borneo,  have  been  observed  to  have  it  also ;  and,  noting  the 
striking  resemblance  between  these,  and  the  byssus-threads,  concludes 
by  observing  that  there  are  marine  Gasteropoda  capable  of  producing 
similar  filaments. 

BOTANY. 

A.    aEHEBAL,   XNOLTTDIKG   EMBBYOLOGY  AND 
HISTOLOGY  OF  THB  PHANBBOOAMIA. 

Development  of  fbe  Embryonal  Sao. — The  following  are  the 
summarized  lesults  of  M.  J.  Yesque's  researches  on  this  subject.* 

Ist.  Li  Angiosperms,  tiie  embryonal  sac  of  Brongniart  is  not 
composed,  as  in  Gynmosperms,  of  a  single  cell ;  on  the  contrary, 
it  results  from  the  fusion  of  at  least  two  cells  superposed  and  at  first 
separated  by  septa. 

2nd.  The  cells  which  are  destined  later  on  to  compose  the  em- 
bryonal sac,  all  proceed  from  one  and  the  same  primordial  parent- 
eelL  M.  Warming,  who  discovered  them,  rightly  gives  them  the 
name  of  special  parent-cells,  comparing  them  to  the  parent-cells  of 
pollen  or  of  spores.  This  comparison  is  justified  by  the  physical 
characters  of  the  septa. 

Srd.  When  the  development  of  the  special  parent-cells  is  com- 
pleted, each  gives  rise  to  four  vesicles  homologous  to  the  four  pollen 
grains  which  originate  in  one  and  the  same  parent-cell. 

4th.  The  variations  to  be  observed  in  the  different  types  of 
Angiosperms  depend  on  the  more  or  less  early  arrest  of  development 
which  happens  to  the  special  parent-cells. 

5tlu  The  first  cell  always  produoss  the  sexual  apparatus.  It 
blends  with  the  second  cell,  in  order  to  constitute  the  major  part  of 
the  embryonal  sac.  When  the  second  cell  has  produced  its  four 
vesicles,  the  eight  free  vesicles  of  the  embryonal  sac  behave  in  the 
manner  described  by  Strasburger  in  the  cases  of  Orchis  and 
Monoirofcu  This  fiEUst  is  observed  in  certain  Monocotyledons  an4 
apopetiJous  Dicotyledons. 

6th.  The  other  special  parent-cells  (the  third,  fourth,  and  fifth) 

may  produce  the  four  vesicles.     Each  of  the  vesicles  is  homologous 

wiUi  the  pollen  grain,  and  it  is  convenient  to  retain  for  it  the  name 

of  antipodal  vesicle.    When  these  parent-cells  persist  in  their  primi- 

*  *  Ann.  des  Sci.  Nat.  (Bot).,'  xi.  (1878)  276. 
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tive  state  withoat  jHrodacing  yesides,  they  themselves  simulaie  taper- 
posed,  not  juxtaposed,  antipodal  Yesides.  These  differ  from  the 
former  in  a  morphological  point  of  yiew,  and  M.  Yesqne  gives  them 
the  name  of  aniiclinal  celU. 

This  state  bas  been  observed  in  several  Monocotyledons,  oertain 
apopetalons  Dicotyledons,  and  in  almost  all  the  Qamopetalad. 

7th.  The  second  ,oell  appears  to  be  the  first  to  undergo  an  arrest 
of  development.  In  this  case  its  vesicle  directly  becomes  the  proper 
vesicle  of  the  embryonal  sac,  and  this  cell  does  not  produce  any 
antipodal  vesicle.  This  fact,  observed  ii)  some  Monocotyledons  and 
Apopetahe,  becomes  the  rule  in  the  Gamopetalfe,  which  are  from  this 
point  of  view  the  farthest  removed  from  Cryptogams. 

8th.  In  the  Qamopetal®  (with  some  very  rare  exceptions)  the  first 
cell  alone  produces  a  complete  or  incomplete  tetrad,  which  is  nothing 
but  the  sexual  apparatus  composed  of  two,  three,  or  four  vesicles. 
The  second  cell  seems  to  take  upon  itself  the  vegetative  r61e  of  the 
embryonal  sac  Its  undivided  vesicle  becomes  the  vesicle  of  the 
embryonal  sac. 

The  cells  3,  4,  5  (or  3,  or  3  and  4,  according  to  the  number  of  the 
special  parent-cells)  are  anticlinal  vesicles,  or  produce  antipodal 
vesicles  by  ^viding  their  vesicles. 

9th.  In  the  greater  number  of  Gamopetalea,  the  formation  of  the 
endosperm  is  connected  with  the  ulterior  development,  by  division, 
of  one  or  many  of  the  special  parent-cells.  These  latter  being  homo-> 
logons  with  the  par^it-cells  of  spores,  it  is  permissible  to  consider 
the  endosperm  of  these  plants  as  a  sterile  female  prothallus. 

Protein-crystalloids.— Dr.  A.  F.  W.  Schimper,  son  of  the  well- 
known  bryologist,  has  recently  published  a  treatise  on  this  subject* 
He  finds  the  crystalloids  contained  in  seeds,  to  which  he  has  paid 
most  attention,  to  belong  mostly  to  two  systems;  some  are  hexa- 
gonal-rhombohedral-hemihedral ;  while  others  are  regular  tetrahedral- 
hemihedral;  the  former  again  being  divisiUe  into  three  species. 
Their  crystallographic  properties  agree  with  those  of  true  crystals, 
except  that,  as  Nageli  has  already  pointed  out,  their  angles  are  some- 
what less  constant.  Begular  crystalloids  swell  up  in  water  equally 
in  all  directions,  and  therefore  undergo  no  change  in  form;  the 
swelling  of  hexagonal  crystaUoids  is,  on  the  other  hand,  accompanied 
by  certain  changes  both  of  form  and  of  optical  properties.  Crystal- 
loids are,  however,  perfectly  distinct  from  true  crystals;  the  same 
substance  never  occurs  both  as  crystalloid  and  crystal. 

Composition  of  Chlorophyll.— Some  further  researches  on  this 
subject  are  recorded  by  Professor  Dippel.f  He  starts  with  the  obser- 
vation that  neither  of  the  substances  into  which  Kraus  divided  crude 
chlorophyll,  xanthophyll  and  cyanophyll,  are  themselves  simple  sub- 
stances. Xanthophyll,  which  is  not  entirely  free  from  fluorescence, 
and  which  is  certainly  not  a  prodnct  of  decomposition  due  to  the 
presence  of  water  in  the  alcohol  employed,  is,  according  to  circum- 
stances, coloured  of  a  more  or  less  distinct  blue  by  acids,  and  this 

♦  *  BotaniVhe  Zeitang/  xxxvii.  (1879)  45.         f  '  Flora,*  xxxvi.  (1878)  17. 
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blue  flmd  can  be  decomposed,  by  sgitstion  with  benziii,  into  a  yellow 
and  a  blue  constitnent  Cyanophyll  can  also,  like  erade  chlorophyll, 
be  decomposed,  both  by  agitation  and  by  treatment  with  potash  and 
alcohol,  into  a  yellow  and  a  green  constitaoit.  From  an  alcoholic 
solntion  of  cmde  chlorophyll  or  from  cyanophyll  there  can,  however, 
be  obtained,  by  treatment  with  potash  and  ordinary  benzin,  a  pare 
yellow  substance  called  by  Erans  xanihin,  in  which  there  is  no  trace  of 
floorescence,  which  is  not  coloared  blue  by  adnls,  and  which  is  also  recog- 
nized by  presenting  three  clearly  defined  absorption-bands  in  the  more 
highly  r^angible,  and  a  weak  band  (?)  in  the  less  refrangible  part  of 
ihe  spectnun.  If  the  potash  is  precipitated  from  the  alkalme-alcoholic 
solntion  which  is  obtained  in  Uie  production  of  xanthin,  by  means  oi 
reary  dilute  snlphnric  acid,  a  beantifiil  green  or  bluish-green  alcoholic 
solution  is  obtained,  in  which  the  green  constituent  of  chlorophyll  is 
contained,  termed  by  Eraus  ehiorin.  This  solution,  which  resembles 
chlorophyll  in  its  colour,  its  fluorescence,  and  in  its  property  of  being 
turned  blue  by  acids,  must  be  considered  rather  as  a  mixture  than  as 
a  product  of  decomposition.  The  yellow  colouring  matter  of  leaves 
«nd  of  golden  yellow  petals,  which  is  soluble  in  alcohol,  jureSents 
precisely  ihe  same  spectroscopic  phenomena  as  the  yellow  ingredient 
of  chlorophyll  obtained  by  shaking  with  benzin.  From  the  absorp- 
tion phenomena  of  the  crude  alcoholic  extract  of  the  petals  of  Em^ 
9dioUna  califamica^  it  is  evident  that  we  have  a  mixture  of  two 
conRtituents,  one  reddish  yellow  and  soluble  in  water  and  alcohol,  the 
other  golden  yellow,  and  soluble  in  alcohol,  but  not  in  water.  The 
results  are  the  same  with  the  yellow  colouring  matter  of  the  petals  of 
HemeroeaUia  fidva  and  DunorUeri,  and  the  lignlate  petals  of  the  mari- 
gold ;  and  it  seems  not  improbable  that  the  absorption  phenomena  of 
other  more  or  less  strongly  coloured  orange  pot&ls  and  coatings  to 
the  fruit,  such  as  those  of  Berheris  Dartoinii  and  Euonymu8  europcetu^ 
are  due  to  similar  causes. 

B.  CBTPTOaAMIA. 

Action  of  Light  and  Heat  on  Swarmspores  (Zoospores).— In 
opposition  to  the  observation  of  many  botanists  that  swarmspores  in 
water  group  themselves  in  a  determinate  way  under  the  influeuce  of 
light,  Bachs  has  shown  by  experiment  that  in  emulsions  consisting  of 
oil  and  a  mixture  of  alcohol  and  water,  the  fine  oil  drops  also  show 
similar  groupings,  and  thkt  these  are  caused  by  currents  in  the  fluid 
produced  by  diffisrences  of  temperature. 

All  that  had  been  published  on  the  subject  was  reconcilable  with 

these  results,  but  a  statement  of  Dodel-Port  on  the  behaviour  of  the 

swarmspores  of  Ulothrix  clashed  with  this  explanation.    According  to 

him,  the  spores  in  the  vessels  collected  on  the  side  next  the  window, 

which,  as  the  experiment  was  made  in  winter,  was  the  colder  side, 

while  on  the  other  side  they  flowed  towards  a  lighted  petroleum  lamp^ 

and  consequently  to  the  warmest  side.     Strasburger  Uien  took  up  the 

subject,  and  submitted  it  to  a  thorough  experimental  examination,  the 

results  of  which  are   published  in  the  'Jenaische  Zeitscbrift  fiir 

Naturwissenschaften.'  *  ^  ^^  i     ..  *r«.,    " 

♦  V6L  xu.  551. 
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Strasbiirger  first  rq>eated  most  of  the  experiments  of  Sachs,  both 
with  emolBions  and  with  Bwarmspores,  and  found  tiie  same  resoLts  in 
eyery  case.  But  besides  these  passive  groupings  of  the  Bwarmspores 
caused  by  currents,  he  observed  some  that  were  caused  by  active 
movements  on  their  part.  These  were  examined,  not  in  large  vessels, 
but  in  drops  which,  hanging  from  the  covering  glass  in  a  moist 
chamber,*  could  be  examined  under  the  Microscope. 

The  experiments  were  carried  further  by  applying  light  of  different 
'  colours,  either  by  passing  it  through  different  coloured  solutions 
before  it  reached  the  drops,  or  by  directing  tiie  different  parts  of  an 
objective  spectrum  on  the  drops.  Lastly,  in  experimenting  on  the 
action  of  heat,  the  incident  rays  were  sometimes  made  to  lose  their 
calorific  rays  by  a  concentrated  solution  of  alum,  sometimes  their 
luminous  rays  by  a  solution  of  iodine  in  bi-sulphuret  of  carbon. 

The  very  first  experiment  showed  that  in  such  drops  certain  swarm- 
spores  often  moved  in  a  direct  course  either  to  or  from  the  source  of 
L'ght ;  that  the  movement  often  took  place  with  considerable  rapidity ; 
that  it  commenced  the  moment  the  preparation  was  exposed  to  the 
influence  of  the  light ;  that  a  change  in  the  position  of  the  prepara- 
tion relatively  to  tibe  source  of  light  resulted  in  an  immediate  corre- 
sponding change  in  the  direction  of  the  movement  of  the  spores.  It 
had  then  to  be  determined  whether  any  and  what  share  in  these  move- 
ments was  so  due  to  currents  within  tiie  drop,  and  with  this  object  the 
same  experiments  were  repeated  with  emulsion  drops.  The  currents, 
which  could  then  be  easily  detected  in  the  drop,  were,  however,  under 
the  same  conditions  and  in  the  same  localities,  not  to  one  side  only  as 
in  the  case  of  swarmspores,  but  alwi^s  in  a  very  different  direction, 
namely,  towards  a  common  centre. 

Stronger  evidence  that  active  movements  were  the  cause  of  the 
grouping  of  the  swarmspores  in  the  drops  was  furnished  by  experiments 
in  wnich  different  spores  in  the  same  drop  were  exposed  to  light  from 
one  side;  when  some  went  towai'ds  the  light,  whilst  the  others 
removed  from  it  or  remained  perfectly  still.  Of  the  same  nature  were 
the  results  of  experiments  made  with  finely  divided  inorganic  sub- 
stances (amorphous  bromine)  and  with  swarmspores  which  had  been 
killed  by  heat  or  by  slight  admixture  with  a  noxious  substance ;  they 
showed  none  of  the  movements  which  were  displayed  by  the  livii^ 
spores  in  drops  of  water. 

£Diiving  uius  settled  the  general  phenomenon,  Strasburger  pro- 
ceeded to  the  special  examination  of  the  behaviour  of  different  swarm- 
spores under  light.  For  this  purpose  he  used  chiefly  those  oiRcemato^ 
coccus  lacustria,  Ulothrix  zoftata^  Chcetomorpha  acrea,  JJha  enteromorphc^ 
lanceolata  and  ft  compresaa,  TJlva  Lactuca^  Botrydium  granulatum^ 
Bryopsis  plumosa,  (Edogonium  and  Vaucheria,  Scytosiphon  lomentariumy 
Chytridium,  and  Saprolegnia,  the  swarmspore  conditions  of  ChUomonaa 
curvata  and  Paramecium,  and  others.  The  behaviour  of  these 
numerous  swarmspores  with  respect  to  light  was  examined  under 
widely  differing  conditions.  He  also  examined  their  behaviour  in  the 
dark,  the  effect  of  heat  and  other  external  influences,  that  of  currents 
♦  See  this  Jt»umal,  i.  (1878)  197. 
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in  distribatmg  the  spores  in  large  Yessels,  and  the  effect  of  light  on 
the  movements  of  other  phtnt-organs. 

The  following  are  the  general  resiilts  arriyed  at : — 

The  direction  of  the  movement  of  certain  swarmspores  is  inflnenced 
by  the  light :  these  may  be  termed  phototadic.  This  action  is  con- 
nected only  with  the  protoplasm  as  such,  and  not  with  any  definite 
colonring  matter,  for  coloarless  spores  act  like  coloured  ones. 

The  swarmspores  affected  by  light  move  in  the  direction  of  the 
incidence  of  the  light,  and  this  takes  place  in  two  ways :  either  it  is 
consent  only  in  the  direction  of  the  source  of  light  ev^i  when  the 
intensity  of  the  light  decreases  in  this  direction,  when  the  swarmspores 
may  be  called  ajpiotometric ;  or  they  follow  the  decrease  of  light  in 
the  direction  of  rising  or  falling  intensity,  when  they  may  be  called 
phoiomeiric.  No  movement  is  possible  in  any  other  direction  than 
that  of  the  incidence  of  the  light,  even  when  the  intensity  of  the 
illumination  rises  or  fcdls  in  any  other  direction. 

The  blue,  indigo,  and  violet  rays  alone  have  any  influence  on  the 
phototactio  spores,  and  the  maximum  effect  is  produced  by  the  indigo. 
On  the  other  hand,  the  yellow  and  nearly  ^ied  rays  of  sufficient 
intensity  cause  a  quivering  movement  in  phototactic  spores. 

On  a  sudden  change  in  the  brightness,  many  phototactic  swarm- 
spores show  after  effects,  the  direction  of  the  movement  induced  by  the 
previous  degree  of  brightness  being  retained  for  a  short  time. 

The  large  swarmspores  of  Bryopsis  show  after  effects  only  when  the 
intensity  of  the  light  is  suddenly  diminished ;  when  it  is  suddenly 
increased,  they  exhibit  a  trembling  which  makes  them  leave  their 
(»urse  for  a  while.  Those  of  Botrydium  do  not  show  after  effects 
when  the  brightness  is  either  suddenly  increased  or  decreased,  but 
they  tremble  if  the  light  is  suddenly  cut  off.  The  swarmspores  of 
UhtB  gave  no  sign  either  of  after  effect  or  trembling. 

An  increase  in  the  intensity  of  the  light  occasions  in  the  photo- 
tactic spores  for  the  most  part  a  tendency  to  settle ;  direct  sunlight 
more  particularly  acts  in  this  way ;  decrease  in  the  intensity  of  the 
light  heightens  their  mobility. 

The  rapidity  of  the  movement  is  not  influenced  by  light ;  *ihe 
spores,  however,  move  in  a  more  direct  course  the  greater  the  intenmty 
of  the  light 

In  general,  moreover,  the  smaller  spores  move  straighter  than  the 
larger  ones.  The  largest,  by  virtue  of  their  important  property  of 
moving  in  considerable  masses,  have  freed  themselves  from  the 
influence  of  light  on  their  direction.  But  there  are  also  small  spores 
which  are  influenced  comparatively  slightly,  or  not  at  all,  by  light. 

In  the  dark  the  phototactic  swarmspores  do  not  settle  to  rest 
unless  they  are  sexually  differentiated  and  unite  with  one  another. 
Otherwise  they  continue  to  move  till  they  disappear. 

In  swarmspores  brought  from  the  dark  into  the  light,  eimilar 
effdcts  may  be  observed  as  when  subjected  to  a  sudden  increase  in  the 
bri^tness. 

In  general,  photometric  swarmspores  alter  in  their  sensitiveness  to 
light  in  ihe  course  of  their  development,  this  being  displayed  more 
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when  Hhey  are  young  than  when  they  are  old ;  and  it  ^diibits  abo 
other  yanations. 

Apart  from  the  alteration  in  sensitiTeneee  during  deyelopment, 
whole  batches  ghow  themselvee  to  be  directly  Bensible  to  relatively 
higher  or  lesser  intensities  of  light  This  appears  to  depend  on  the 
intensity  of  the  light  in  the  spot  where  they  were  produced. 

Heat  exercises  for  the  most  part  an  influence  on  the  photometrio 
sensitiveness  of  swarmspores.  As  the  temperature  rises  tiiey  become 
in  general  more  sensitive  to  light,  less  so  as  it  sinks. 

If  there  is  not  a  free  current  of  air  through  the  batches,  photo- 
metric swarmspores  are  sensitive  to  higher  intensities  of  light. 

Insufficient  nutriment  prevents  the  swarmspores  from  coming  to 
rest,  without  influencing  their  sensitiveness  for  light.* 

Floating  AlgSB  forming  Scmn  on  the  SnrfiEtce  of  Water.— The 
cause  of  the  sudden  appearance  of  green,  red,  or  brown  scum  on  the 
surfiftce  of  water,  when  due  to  an  idgoid  growth,  must  be  either  an 
extraordinarily  rapid  multiplication  of  the  alga,  or  a  change  in  its  spe- 
ciflc  gravity,  in  consequence  of  which  it  rises  from  the  bottom  to  the 
surface  of  water,  such  as  occurs  also  in  the  terminal  buds  of  flowering 
water-plants,  as  Hydrochari9,  Siratiotes^  CercUophyllumy  Myriophyllum^ 
Aldrovanda,  Vtricidaria^  &c.  The  organism  which  constitutes  this 
*' Wasser-blflthe  "  is  usually  some  green  alga  belonging  to  the  Chroo- 
ooccaceffi,  OscillatorieaB,  or  Nostocacee^.  Professor  F.  Cohn  has  for 
the  first  time  detected  a  Bivularia  f  as  the  cause  of  this  appearance,  on 
a  stream  near  Lauenburg,  in  Pomerania,  the  surface  of  which  was 
completely  covered  with  a  green  scum,  consisting  of  an  innumerable 
quantity  of  minute  globes  from  0*15  to  0*8  mm.  in  diameter,  bearing 
a  superficial  resemblance  to  Yolvox.  Under  the  Microscope  they  were 
found  to  consist  of  Eivularia-filaments  imbedded  in  jelly,  formed  of 
ordinary  cells  and  heterocysts.  Oohn  considers  it  a  new  species,  to 
which  he  gives  the  name  Bivnlaria  fiuiiani. 

About  the  same  time,  0.  Gobi,  of  St.  Petersburg  |  observed  a  similar 
appearance  on  the  surfiice  of  the  sea-water  in  the  Gulf  of  Finland,  con- 
sisting also  of  minute  green  globes  from  0*8  to  0*45  mm.  in  dia- 
meter or  larger,  enclosed  in  a  very  thin  jelly,  to  which  he  gave  the 
name  Bimlaria  pelagica.  The  two  species  were  subsequently  deter- 
mined by  Professor  Cohn  to  be  indistinguishable  from  one  another. 
The  marine  form  was  seen  only  when  tibe  water  was  tolerably  still, 
disappearing  completely  when  it  became  rough,  and  was  accompanied 
by  large  patches  of  another  green  alca,  Aphanixamenon  floB-^gucB  Blf&, 
which  had  hitherto  been  observed  only  in  fresh  or  brackish  water. 

Luminons  Bacteria  in  Meat. — ^An  account  has  been  published  § 
of  some  observations  of  M.  Nuesch  on  *'  Luminous  Bacteria  on  Fresh 
Meat."  A  fact  of  the  same  kind  was  noted  by  the  famous  Fabriciua 
ab  Aquapendente  in  1592,  who  appears  to  have  been  the  first  to 
observe  it.    M.  Nuesch  had  some  pork  chops  which  were  sufficiently 

♦  *  Der  Naturfowcher/  xi.  (1878)  485. 

t  *  Hedwigia,'  xvii.  (1878)  1. 

X  Ibid.,  83. 

§  *  Bull.  Sc.  D(?p.  du  Nord '  (1878)  184. 
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Immnons  to  enable  him  to  read  his  watch  by  their  light  I  On  exami* 
nation,  his  butcher  owned  that  he  first  observed  it  in  the  recess  in 
which  he  stored  the  '*  debris  destines  aox  sancisses/'  Shortly  afterwards 
all  his  meat  became  phosphorescent,  and  even  fresh  meat  brought 
from  a  distance  to  his  shop  was  similarly  affected.  The  moment  the 
meat  began  to  give  indications  of  losing  its  freshness,  the  phospho- 
rescence disappeared,  and  Bacierium  termo  became  visible  on  exami- 
nation; cooked  meat  did  not  put  on  this  appearance,  but  cooked 
albumen  and  potatoes  did  become  phosphoresoent,  and  starch  paste 
became  of  an  orange  colour  in  the  presence  of  this  phosphorescent 
meat;  the  hands,  if  rubbed  over  it,  remained  phosphorescent  for 
several  hours.-  It  is  reported  that  under  tl\p  Microscope  bacteria 
were  observed,  and  that,  in  tbe  dark,  examination  under  the  Microscope 
revealed  a  number  of  lominous  points.  In  this  strange  history  there 
are  two  satis&ctory  points ;  the  one  is  that  the  meat  did  not  differ  in 
smell  from  ordinary  meat,  and  the  other  is  that  we  are  promised 
fuller  details. 

Thuret  and  Bomet's  '  Phycological  Studies.' — This  magnificent 
work  surpasses  anything  which  has  ever  been  published  relating  to 
AlgiB.  It  comprises  fifty-one  folio  engravings  by  Picart  from  drawings 
of  Bomet  and  Biocreux.  Most  of  the  pktes  were  prepared  under 
Thuret's  direction  between  the  years  1846  and  1856,  and  several 
appeared  in  a  reduced  form  in  the  '  Annales  des  Sciences  Naturelles ' 
of  1851,  as  illustrations  of  his  article, '  Becherches  sur  les  Zoospores 
des  Algues.'  It  was  Thuret*s  intention  to  publish  an  atlas  of  fifty 
plates,  but,  at  the  time  of  his  premature  death,  ten  of  the  plates  had 
not  been  engraved.  These  were  finished  under  the  direction  of  his 
friend  and  co-worker.  Dr.  Bomet.  Never  before  have  the  Alg»  been 
00  exquisitely  delineated,  whether  microscopically  or  in  gross.  The 
life-size  figure  of  Fucus  platycatjpua  is  perfection  itself.  The  text  is 
principally  by  Dr.  Bomet,  who  has  inserted  when  possible  the  notes 
and  descriptions  of  Thuret  himself.  No  apology,  however,  was  neces- 
sary on  the  part  of  the  former ;  for  not  only  was  he  the  constant 
companion  of  Thuret,  but  his  style  of  writing  very  closely  resembles 
that  of  his  lamented  associate.  The  text  modestly  purports  to  be 
simply  a  description  of  the  plates.  It  is,  however,  much  more ;  it  is 
a  very  elaborate  exposition  of  the  structure  and  reproduction  of  the 
different  groups  of  AlgSB.  The  principal  part  of  the  observations  on 
the  Fucaceie  have  already  appeared  in  the  *  Annales.*  The  part 
relating  to  the  PhsBOsporeed  is  very  clearly  presented,  and  is  the  most 
complete  account  of  the  order  yet  published.  The  fertilization  of 
Pdjfides  rotundus  resembles  that  of  Budremaya  in  the  growth  of  a 
number  of  filaments  from  the  base  of  the  trichogyne.  The  account 
of  the  reproduction  in  the  Corallines  throws  a  new  light  on  the 
structure  of  that  order,  and  for  the  first  time  a  detailed  account  is 
given  of  the  antheridia  and  cystocorpic  spores.* 

Eelation   of  Lichens   to  AlgjB   and  Fungi.  —  The  theory  of 
Schwendeuer,  that  lichens  are  not  independent  organisms,  but  consist 
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of  fungi  parasitic  upon  Algie,  although  not  generally  accepted  by 
lichenologtsts,  has  met  with  great  &Your  from  physiologists.  Dr.  /L 
Minks  promises  an  important  work  in  opposition  to  this  theory, 
founded  on  a  long  series  of  experiments,  and  to  be  illustrated  by  a 
large  number  of  coloured  plates.  In  the  meantime  he  gives  a  state- 
ment of  his  conclusions,  with  some  of  the  arguments  on  which  they 
are  founded,  in  ^  Flora.'  *  His  obeeryations  were  made  mainly  on  a 
gelatinous  lichen,  Leptogium  myochroum^  Ehrh.,  and  with  a  Hart- 
nack's  objectiye  with  a  power  of  1250.  All  the  preparations  were 
made  in  filtered  river-water,  to  which  was  usually  added  a  larger  or 
smaller  quantity  of  potash  (^  liquor  kali  caustici "  of  the  German  phar- 
macopoeia, 884  per  ceqt.).  In  order  to  remove  the  jelly,  the  prepara- 
tion was  further  heated  with  potash  for  ten  minutes,  every  trace  of 
the  alkali  washed  away,  and  dilute  sulphuric  acid  graduidly  added 
to  the  water  in  which  the  preparati<m  lay.  While  the  destructive  in- 
fluence of  the  acid  on  the  true  constituents  of  the  lichen  is  very  slow, 
it  has  a  remarkable  e£fect  on  the  contents  of  the  cells,  changing  the 
blue«green  of  the  gonidia  at  once  into  a  more  or  less  intense  steel-blue. 
A  close  observation  of  the  thallus  of  the  lichen  in  question  shows, 
says  Dr.  Minks,  that  there  is  no  clear  distinction  between  the  cells 
of  the  hyphn  and  the  gonidia,  one  passing  over  insensibly  into  the 
other,  the  two  being  contrasted  simply  as  different  modifications  of 
the  same  celL  The  cloudy  granular  contents  of  the  gonidia  appear, 
when  very  highly  magni^d,  as  a  colourless  protoplasm  permeated 
by  a  smaller  or  larger  quantity  of  intensely  blue-green  corpuscles. 
The  colourless  contents  of  the  hyphal  cells  also  consbt  of  a  pro- 
toplasm, but  in  their  axis  is  a  single  row  of  similar  but  more  delicate 
blue-green  corpuscles.  The  presence  of  these  corpuscles,  termed  by 
E5rben  microgonidioy  serve  to  distinguish  the  cdULs  of  lichens  from  those 
of  fungi,  and  are  the  origin  of  all  intracellular  new-formation  of  cells. 
The  microgonidia  may  ha  considered  as  the  germ  of  the  new-forma- 
tion of  gonidial  chains.  A  row  of  microgonidia,  increasing  by  the 
division  of  its  separate  corpuscles,  increases  the  size  of  the  cell  which 
encloses  it  to  its  utmost  capacity ;  this  mother-cell  ultimately  becomes 
dissolved  into  jelly,  and  the  young  chain  of  gonidial  cells  is  thus  set 
free.  The  microgonidia  gradually  grow  and  finally  become  invested 
each  in  its  own  cell-wall,  becoming  thus  transformed  into  ordinary 
gonidia.  In  this  way  an  ordinary  hypha  of  the  thallus  may  become 
transformed  into  a  chain  of  gonicUa.  The  gonidial  cells  soon  lose  all 
indication  of  their  origin,  and  increase  by  the  ordinary  repeated 
bipartition  or  quadripartition.  Some  cells,  however,  take  no  part  in 
this  multiplication,  remaining  unchan^  m  the  form  of  what  are 
known  as  ieterocysti  or  meirogattidiaf  which  also  contain  microgonidia, 
like  the  ordinary  cells.  The  two  differentiated  products  from  the 
same  original  fundamental  tissue  —  ordinarily  called  the  gonidial 
system  and  the  hyphal  system— our  author  proposes  to  term  gonidema 
and  gono-hyphemay  the  latter  always  having  a  potentiality  to  pass 
over,  at  some  time  or  other,  into  the  former.  In  addition  to  these, 
the  lichen-thallus  contains  a  third  tissue,  hitherto  neglected,  the 
♦  *  Flora,'  xxxvi  (1872)  209  «rf  ftfj. 
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hfphemOy  the  CHriginal  fondamental  tifisae  out  of  which  the  gono- 
hyphaa  are  themaelyes  difSarentiated.  This  can  be  best  detected  in 
the  hypoihalline  tissne,  at  the  point  of  origin  of  the  rhizines.  Its 
oells  are  yery  minute,  and  bare  not  the  elongated  form  of  those  of 
the  gono-hyphfB,  but  contain,  like  them,  microgonidia.  It  will  be 
obaerred  that  the  stmctore  and  development  of  Nostoc  agree,  in  every 
essential  respect,  with  that  jost  described  of  ordinary  lichens. 

In  addition  to  the  ordinary  mode  of  reproduction  of  the  thallus  of 
lichens  which  the  author  terms  hlaatesisy  there  is  another  which  is  less 
known,  and  to  which  he  specially  calls  attention.  The  bodies  which 
he  calls  hormoepores^  now  described  for  the  first  time,  are  similar  in 
their  mode  of  origin  to  the  stylospores  or  teleutospores  of  fungL  They 
are  colourless,  and  contain  a  number  of  moderately  large  microgo- 
nidia, and  are  produced  on  the  rhizines  and  other  parts  of  the  lichen, 
as  the  terminid  cells  of  special  hyphsB.  When  about  to  propagate, 
the  hormospore  divides  into  a  number  of  cells,  the  microgonidia  at 
the  same  time  also  increasing  rapidly.  The  mother-cell  then  de- 
liquesces into  a  jelly,  the  microgonidia  at  the  same  time  developing 
into  mctrogonidia. 

The  peculiarity  of  lichens,  which  distinguishes  them  from  every 
other  class  of  v^etable  productions,  is  that  aU  the  three  kinds  of 
tissue  above  described  are  capable  of  independent  reproduction ;  but 
that  no  one  of  the  three  can  itself  reproduce  a  lichen.  A  combination 
of  all  three  is  necessary  for  this  purpose ;  and  this  is  the  cause  of  the 
remarkable  appearance  which  luis  given  rise  to  the  theory  that  a 
lichen  is  a  compound  structure  of  one  organism  parasitic  upon 
another. 

In  a  subsequent  paper*  the  well-known  lichenologist.  Dr.  J. 
Miiller,  of  Geneva,  confirms  Dr.  Minks's  statement  as  to  the  develop- 
ment of  the  gonidia  of  lichens  out  of  microgonidia.  He  states  that 
he  has  been  able  to  make  out  the  microgonidia  with  ease,  with  a 
Swift's  ^inch  objective  (a  power  of  860),  after  subjecting  the  lichen 
to  the  diemical  treatment  recommended  by  Dr.  Minks;  and  with 
Hartnack's  immersions  No.  10  and  No.  15  without  any  chemical 
preparation,  in  both  fresh  and  dried  lichens.  Dr.  Miiller  detected 
microgonidia  in  all  the  cells,  both  vegetative  and  reproductive,  of  the 
entire  lichen ;  in  the  rhizines,  cortical  cells,  medullary  hyphsB,  para- 
physes,  young  asci,  spores,  basidia,  and  spermatia,  but  most  distinctly 
in  the  medullary  hypha,  where  they  form  a  light  greenish  bead-like 
chain  or  row  of  minute  balls  in  the  axis  of  the  hyphce,  with  a  diameter 
of  about  -^J^  to  -^if  mm.  They  are  still  more  easily  seen  in  the 
hyphffi  of  heteromerons  lichens,  as  Phy$cia  and  Parmdia ;  and  they 
can  also  be  made  out  without  difficulty  in  vertical  sections  through 
the  thallus  <^  omstaceous  and  foliaoeous  lichens.  Intermediate  con- 
ditions in  all  stages  may  be  observed  between  microgonidia  and  goni- 
dia, which  gradually  become  free  by  absorption  of  the  hyphad,  and 
then  divide.  Dr.  Muller  concludes,  therefore,  that  the  gonidia  of 
lichens  are  not  foreign  bodies  imbedded  in  their  tissue,  but  that  they 
originate  in  the  hyphaa,  as  the  spores  in  the  asci. 
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Aftor  mftny  ntiaatiirfaetoiy  attempts  with  dry  objeotiyes,  and 
inferior  powers,  bat  with  some  attention  to  ohemi^  preparation  of 
the  matenal,  Mr.  E.  Tuckerman,  of  tiie  United  States,  sajs  *  that  he 
has  at  last  had  the  pleasure,  with  an  immersion  ^  of  Tolles,  to  clearly 
discern  the  pale  greenish,,  broken  column,  passing  into  rounded, 
microgonidium-like  masses,  contained  in,  and  seen  at  length  to  escape 
from,  the  medullary  hypha  of  the  Parmelia  of  Wright  Lich.  Cab. 
n.  74  (there  called  by  him  P.  tiliacea,  v.  flavicans^  and  supposed  the 
same  with  the  P.  reUcitM^  at  least  of  Montague),  reaching  this  result 
with  a  power  of  only  some  six  hundred  diameters,  and  without  other 
preparation  than  a  thorough  maceration  of  the  tissue  in  water.  With 
a  ^  of  Tolles,  a  1-inch  eye-piece,  and  power  of  about  1000,  the  whole 
structure  and  especially  the  colour,  was  better  exhibited ;  as  it  was 
best  of  all  in  ToUes's  admirable  ^  and  ^. 

Influence  of  Light  on  Fungi. — ^The  common  idea  that  not  only 
can  fungi  live  without  the  influence  of  light,  but  that  it  is  actually 
injurious  to  them,  is  contested  by  S.  Schulzer,  of  Muggenburg,'!'  who 
points  out,  in  support  of  his  view,  the  following  facts.  The  common 
Sphasria  compresaa  grows  upon  wood,  originating  at  various  depths 
below  the  surface.  When  it  first  makes  its  appearance,  at  a  distance 
from  the  light,  the  peritbecium  is  inconspicuous,  thin,  and  colourless, 
becoming  thick  and  dark-coloured  only  on  exposure  to  light;  and  the 
same  is  true  of  several  other  SphsriaceaB.  Cortinartm  futgens  and 
C7.  cyanus  change  their  colour,  as  they  mature,  the  one  from  light 
yellow,  the  other  from  violet,  to  brown,  and  this  can  be  shown  to  be 
due  to  the  influence  of  light,  and  not  merely  to  age.  Many  fungi  which 
are  light-coloured  and  weak  when  buried  in  grass  *or  underwood,  are 
much  more  vigorous  and  of  a  darker  colour  when  exposed  to  a  strongs 
light.  Peziza  Fucheliana  always  grows  in  an  oblique  direction 
towards  the  light,  the  stem  becoming  curved  in  a  serpentine  manner 
if  its  position  in  reference  to  the  source  of  light  is  altered  from 
time  to  time.  It  exhibits,  in  fact,  a  distinct  positive  heliotropism. 
Finally,  a  considerable  number  of  the  perennial  hard  Hymenomycetes 
belonging  to  the  Polyporei,  are  able  completely  to  develop  their 
fructiflcation  only  when  freely  exposed  to  light. 

Spores  on  the  uppcor  side  of  the  Pileus  in  Hymenomycetes.— 
The  occurrence  of  a  thick  layer  of  spores  on  the  upper  side  of  the 
pileus— under  circumstances  where  they  cannot  have  fallen  down 
from  some  other  individual — has  been  observed  in  a  single  exotie 
genus  of  Agaricini,  Styhbates  Fr.,  and  in  several  species  of  Polyporei, 
especially  belonging  to  the  genera  Polyporua  and  Boletus.  No  expla- 
nation has  been  afforded  of  this  singular  circumstance  before  the 
recent  observations  of  8.  Schulzer.  |  In  a  species  newly  dis- 
covered by  him,  Polyporua  adspersua,  and  subsequently  in  several 
other  species,  he  observed  that  while  some  of  the  horizontal  hyplus 
of  the  pileus  bend  downwards  towards  the  hymenial  layer  consisting 
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'  Off  ihe  tabes  on  the  under  enrfftoe,  where  their  extremitieB  form  the 
basidia  and  baddioepores,  others  bend  upwards  to  the  upper  surfiace  of 
ihe  pilens,  abore  which  their  delicate  hyaline  extremitieB  project  to 
Ahe  extent  of  from  0*025  to  0*05  mm.,  and  then  divide  into  two  or 
tiiree  branches,  each  of  which  produces  a  spore  at  its  extremity.  In 
the  species  named,  these  spores  resemble  in  eyery  respect  tiie  ordinary 
purple-brown  spores  produced  within  the  tubes  on  the  under  side  of  the 
pilous,  while  in  other  species  they  present  some  difference.  The 
sporophores  are  usually  somewhat  crooked,  and  after  producing  the 
spores,  disappear  completely,  leaving  no  trace  behind,  the  spores 
alone  remaining  as  a  leddish-brown  coating  on  the  upper  side  of  the 
pilous. 

Change  of  Colour  in  the  Spores  of  Fungi.—  Schulzer  records* 
a  singular  instance  of  the  spores  of  a  fungus  which  he  considered 
elosely  allied  to  Agarieus  (Hypholoma)  catcuSj  Fr.,  changing  their 
colour  beneath  his  eyes  from  purple-brown  to  black.  The  observation 
was  made  while  tssting  the  correctness  of  Fries's  statement  that  the 
odour  of  fungus-spores  appears  to  vary  according  to  the  colour  of  the 
substance  on  which  they  lie,  a  statement  he  was  unable  to  confirm. 

Fungi  found  within  the  Shell  of  the  Egg.— Dr.  O.  £.  B.  Zimmer- 
mann  contributes  to  the  '  Bericht  der  naturw.  Qesellsch.  in  Ohemnitz 
(1878)  a  complete  hiskury  of  the  various  fungi  which  induce  putrefius-' 
tion  of  the  egg.  The  attack  of  the  fungus  is  sometimes  indicated  by 
small  gre^i,  yellow,  yellowish  red,  or  brown  spots  on  the  shell,  with 
intemfd  projections  into  the  albumen ;  or  by  yellow  or  greenish-yellow 
gpots  in  the  albumen  itself,  which  then  becomes  a  slate-coloured  fluid, 
while  the  yolk  passes  into  tough  blackish  lumps,  accompanied  by  the 
offensive  odour  of  sulphuretted  hydrogen.  These  changes  are  caused 
by  various  fungi.  Frequently  there  is  foimd  only  a  sterile  thin-walled 
colourless  or  thick-walled  oUve-green  mycelium,  the  cells  of  which 
readily  separate  from  one  another,  or  a  mucor-mycelium  (probably 
Mmcar  raeemomu)  propagating  by  gemmation.  Among  fructifying 
fungi,  chiefly  in  ihe  air-<£amber  at  the  larger  end,  were  found  Pent- 
eiOnm  ^faucum,  AtpergiUua  glaueus,  8ty9anu8  stemonitit^  EcUnoboiryum 
a/ncm,  Mucor  ttolonifer^  a  Botrytis^  and  a  new  species,  Macrotp&rium 
venrueuUmtm,  as  well  as  bacteria,  especially  Bacterium  iermo  and  JBo- 
cfUttf  BubtiUs^  together  with  torula-cells,  and  others  similar  to  those  of 
Oidiwa  laelis,\ 

Fungi  parasitio  on  the  Cabbage. — Under  the  title  'Plasmo- 
dic^hora  Brassicie,  Urheber  der  Eohlpflanien  -  Hemic,' j:  Woronin 
publishes  a  treatise,  illustrated  with  six  plates,  in  which  he  describes 
tiie  cause  of  the  ^  club  "  disease  so  conmion  on  the  root  of  the  cabbage. 
It  is  a  fungus,  to  which  he  gives  the  name  Plasmodiophora,  the  simplest 
form  hitl^rto  known  of  the  Myxomycetes.  It  consists  of  a  minute 
mass  of  protoplasm  or  plasmodium,  which  is  never  enclosed  within 
a  cellulose  envelope,  but  breaks  up  eventually  into  a  great  numb^  of 
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small  sporoB,  each  of  which  becomes  a  myzamoaba.  These  penetrate 
into  the  tissue  of  the  root,  and  develop  into  a  new  plasmodinm,  though 
whether  by  the  coalescence  of  a  number  of  myxamoebiB  is  still  un- 
certain. In  addition  to  the  Plasmodiophora,  Woronin  found  in  the 
diseased  roots  a  new  Ghytridium  {C,  BraanccB)^  propagated  by  zoo- 
spores. The  zoosporangium  has  a  globular  base,  and  is  elongated 
above  into  a  long  nec^  which  opens  to  allow  the  escape  of  the 
zoospores,  usually  outside  the  tissue  of  the  host*  Resting-spores 
were  also  observed,  probably  formed,  as  in  other  Ohytridiaoess,  by  the 
coalescence  of  two  zoospores,  though  Woronin  has  not  at  present  been 
able  actually  to  detect  this  process.  Similar  malformations  found  on 
the  roots  of  many  other  plants,  especially  Leguminos»,  are  probably- 
due  to  the  attacks  of  fungi  of  the  same  nature. 

Fung^  Disease  in  Lettuces  (PeronoBpora  gangliiformis). — Befer* 
ring  to  this  subject  (see  page  167),  MM.  Bergeret  and  Moreau  have 
found  *  that  water  very  slightly  acidulated  with  nitric  acid  constitutes 
a  good  remedy  for  the  disease.  This  solution  has  the  double  advan- 
tage of  being  a  manure  for  the  soil,  and  a  poison  to  the  fongus,  or  at 
least  a  means  of  arresting  its  development. 

Fungi  of  Stalactites.  —  Fungi  play  an  important  and  hitherto 
unnoticed  part  in  stalactitic  distortion.  In  an  account  f  of  an  explo- 
ration of  tiie  Luray  Cavern,  Virginia,  U.S.,  Mr.  H.  0.  Hovey  says 
that  his  attention  was  called  to  numerous  fine  elastic  bristles  growing 
on  stalactites  and  othor  kinds  of  dripstone  in  all  parts  of  the  cavern. 
Each  carried  a  little  ball  at  its  extremity  usually  enveloped  by  a 
globule  of  water,  and  he  further  observed  that  the  conditions  often 
&voured  a  thin  deposit  of  the  carbonate  of  lime  on  these  bristles,  so 
that  their  shape  remained  after  the  substance  had  decayed.  Many  of 
these  black  setes  and  white  filaments  were  examined  by  tiie  Microscope, 
and  the  gradations- were  traced  from  the  finest  hairs  up  to  great  knots 
and  tangled  outgrowths. 

This  fungus  is  a  new  species  of  Ifucor,  to  which  he  gives  the  name 
of  M.  BtdkuUiiia.  Sporangia  globose,  membranaceous,  dehiscing  by  a 
fissure,  terminating  threads;  sporidia  sub-globose  and  separating; 
flocci  tubular,  indistinctly  partitional,  sometimes  branching  at  the 
base,  but  never  at  the  apex.  Specific  marks:  Sub-solitary  threads; 
sporangia  simple ;  height  iV  ^  I  ^^^  >  colour  dark  olive-green. 

Conidial  Fruotiflcation  of  Fumago. — W.  Zopf  has  written  a  trea- 
tise on  tiiis  subject,!  in  which  he  showed  that  the  conidial  fructification 
of  this  fungus  is  obtained  only  when  it  is  cultivated  on  a  substratum 
of  a  highly  nourishing  character.  When  the  supply  of  nutriment  is 
deficient,  three  forms  may  be  obtained ;  the  yeast-Uke  budding-plants, 
in  a  fluid ;  the  mycoderma  and  chalara-like  forms,  on  tiie  sur&oe  of  a 
fluid ;  and  mycelial  plants  bearing  mioro-gonidia  (aerial  form),  on  a 
solid  dry  substratum.  He  had  never,  notwithstanding  long  trials, 
been  able  to  obtain  the  large-spored  pycnidia  or  the  asoi. 

*  <Oompte8  BoDdas,'  IzxxfiiL  (1879)  429. 
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t  'Hedwigia,'  xvu.  (1878)  100. 
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Homology  of  fiie  ''Vnonle*'  of  Charaoeo. —  The  female  organ 
of  Gharaoee,  Yarionslj  termed  nucule,  oogonium,  and  arohegoninm, 
has  been  treated  by  A.  Braim,  Sachs,  and  others,  as  a  metamor- 
phosed shoot ;  whence  the  ordinary  Qerman  appellation  of  "  Sporen- 
sprossohen."  In  *  Flora'  *  CelakoYsky  gives  reasons  for  regarding  the 
enclosed  (behullte)  oogonium,  as  he  prefers  to  call  it,  as  homologous 
morphologically  with  tiie  globule  or  male  organ,  riz.  a  metamorphosed 
foliiur  structure  or  portion  of  a  leaf,  and  consequently  homologous 
also  with  the  oviilo  of  flowering  plants. 

Arrangement  of  the  Cells  in  the  flat  Froihallia  of  Femi. — In 
a  series  of  observations  on  this  subject,  f  Dr.  Prantl  states  that  the  first 
divisions  which  convert  a  filament  into  a  plate  of  cells  are  not  deter- 
mined by  its  position  with  respect  to  light  nor  with  respect  to 
gravitation ;  the  subsequent  position  of  the  plate  at  right  angles  to  the 
incident  light  being  the  result  of  torsion.  In  those  prothiJlia  which 
possess  a  meristem,  its  cells  are  distinguished  by  their  smaller  size, 
denser  protoplasm,  and  more  frequent  division;  these  prothallia, 
therefore,  grow  more  rapidly  than  those  that  are  ameristic  The 
absence  of  meristem  is  generally  the  result  of  a  deficiency  either  of 
light  or  of  water.  Archegonia  are  formed  especially  in  the  neighbour- 
hood of  a  meristem,  from  cells  which  have  just  been  produced  from 
the  meristem,  and  therefore  usually  arise  in  acropetal  succession.  The 
absence  of  archegonia  is  generally  due  to  the  want  of  meristem.  The 
antheridia  of  ferns  are,  on  the  oUier  hand,  trichomes,  and  may  spring 
from  any  of  the  older  cells,  and  may  consequently  occur  on  ameristio 
prothallia.  Frantl  completely  confirms  Sachs's  statement  that  the  new 
division- wall  is  always  nearly  vertical  to  that  from,  which  it  springs ; 
and  this  is  even  the  case  in  the  wedge-shaped  apical  cell. 

The  position  and  extent  of  the  meristem  vary  in  different  pro- 
thallia. In  some  it  occupies  the  larger  part  or  even  the  whole  of  the 
free  margin,  and  may  then  be  termed  marginal  meristem.  In  others  it 
occupies  only  a  small  portion  of  the  margin  near  the  apex,  and  is  then 
an  apical  meristenu  This  meristem  passes  gradually  into  permanent 
tissue,  there  being  no  sharp  line  of  demarcation  between  thpm.  A 
single  cell  of  the  apical  meristem  which  possesses  the  merismatic  pro- 
perty in  excess,  and  every  division  of  which  helps  to  form  the  curve 
of  the  margin,  is  known  as  the  apical  oell ;  but  it  is  often  a  matter  of 
great  dif&colty  to  distinguish  the  apical  cell  from  its  neighbours.  The 
absolute  increase  of  the  cells  Prantl  found  to  be  less,  the  smaller  the 
size  of  the  cells,  and  consequently  least  in  the  meristem ;  while  the 
increase  in  proportion  to  the  size  of  the  cell  is  greatest  in  the 
meristem,  and  sometimes  greatest  of  all  in  the  apical  cell  itself. 

Apogamous  Ferns  and  the  Phenomenon  of  Apogamy  in  general. 
— Prraessor  A.  De  Bary,  in  an  article  bearing  the  above  title,  in  the 
*  Botanische  Zeitung,'|  gives  the  results  of  his  observations  on  non- 
sexual reproduction  in  ferns  as  first  described  in  1874  by  Dr.  Farlow. 

♦  •  Flora,'  xxxvi  (1878)  p.  49  ei  seq, 

t  Ibid.,  497. 

X  July  19th,  1878,  et  seq. 


Digitized  by 


Google 


318  NOTES  AND   MBMOBAKDA. 

It  was  ihen  showii  that,  in  some  cases,  the  protballi  of  PterU  cretica, 
instead  of  the  nsnal  growth  from  a  fertilized  archegonium-cell,  pro* 
dnced  ordinary  buds,  from  which  the  new  fern  phint  developed  without 
«ny  sexual  action  whatever.  The  observations  now  published  by  De 
Barj  were  made  with  the  intention  of  ascertaining  more  in  detail  the 
frequency  with  which  the  non-sexual  mode  of  reproduction  occurred 
in  ferns,  and  its  relation  to  similar  processes  in  other  groups  of  the 
vegetable  kingdom. 

He  found,  on  sowing  the  spores  of  Pteris  cretica,  obtained  both  from 
cultivated  plants  of  that  species  and  from  forms  which  grew  wild  in 
Italy,  that,  in  all  cases,  the  prothalli  produced  only  the  non-sexual 
buds,  to  which  he  gives  the  name  of  '*  Farlowsche  Sproesung."  In  the 
few  cases  where  antheridia,  archegonia,  and  the  normal  embryonic 
development  apparently  occurred,  he  found,  by  watching  the  further 
development  of  the  fern,  that  the  prothalli  were  not  those  of  Pteri$ 
cretica,  but  came  from  the  spores  of  other  species  which  had  acci- 
dentally found  their  way  into  the  cultures.  Of  the  different  species 
studied  by  De  Bary,  in  thirty-four,  exclusive  of  varieties,  only  the 
normal  development  by  embryo-formation  in  the  central  cell  of  the 
archegonium  was  observed ;  in  three,  Aspidium  Ftlixmas  var.  crUkUum^ 
Aspidium  falcatum^  and  Pteris  cretioa,  only  the  non-sexual  budding. 
The  prothalli  of  Pteria  cretica  may  or  may  not  bear  antheridia.  When 
present,  they  have  the  same  structure  as  in  the  typical  Pclypodiacem. 
In  by  far  the  majority  of  cases  there  are  no  traces  of  archegonia,  even 
in  a  rudimentary  condition.  Out  of  hundreds  of  cases,  only  seven 
were  found  with  archegonia,  and  they  all  aborted.  Aspidium  FUtx- 
mas  perfectly  resembles  Pteris  cretica  in  the  distribution  of  antheridia 
and  archegonia,  but  in  Aspidium  falcatum  archegonia  occurred  in  at 
least  25  or  30  per  cent  of  the  prothalli.  Although  in  the  cases 
observed  they  had  all  aborted,  De  Bary  thinks  it  possible  that  cases 
may  occur  in  which  the  normal  embryo-formation  takes  place,  which 
is  hardly  possible  in  the  two  species  first  named. 

The  budding  process,  in  all  three  cases,  consists  in  the  formation 
of  a  protuberance  on  the  under  surface  of  the  prothallus,  from  which 
grow  a  first  leaf,  root,  and  stem-bud  as  in  the  normal  embryo-formation, 
although  their  relative  position  and  date  of  development  vary.  The 
protuberance  is  generally  found  just  at  the  back  of  the  sinus,  where 
the  fertilized  archegonium  normally  occura  Variations  were  seen  in 
which  the  first  leaf  grew  from  the  upper  surface  of  the  prothallus, 
and,  at  times,  two  leaves  were  produced,  one  on  the  upper  and  one  on 
the  lower  surface.  Secondary  forms  may  be  produced  upon  elon- 
gations of  the  lateral  lobes  of  the  prothallus.  Some  of  the  more 
peculiar  forms  are  figured  in  the  plate  which  accompanies  the  article. 
In  the  three  species  under  consideration,  as  the  normal  reproduction 
by  an  embryonal  growth  has  been  lost,  and  another,  non-sexual  form 
of  reproduction  has  taken  its  place,  we  may  infer  that  they  have 
descended  from  some  ancestral  form  in  which  the  sexual  mode  of 
reproduction  existed.  This  is  illustrated  by  the  case  of  Aspidium 
Filix-'mas  var.  crista  turn,  which  is  undoubtedly  derived  from  the 
typical  Aspidium  Filix-mas,  in  which  only  sexual  reproduction   is 
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known.  I^  however,  we  adopt  the  view  recentlj  advanced  by  Fringe^ 
heim,  that  ferns  were  origmallj  composed  of  "  Bionten/'  some  of 
which  were  sexnal  and  some  nonnsexnal,  and  which  alternate  more  of 
less  regnlarlj  with  one  another,  we  must  consider  that,  instead  of 
having  acquired  a  new  power,  the  ferns  which  reproduce  by  budding 
represent  a  case  of  atavism. 

De  Bary  gives  the  name  of  Apogamf  to  this  substitution  of  some 
other  form  of  reproduction  in  cases  where  the  power  of  sexual  re- 
production has  been  lost  This  condition  is  found  in  aU  parts  of 
the  vegetable  kingdom,  and  occurs  in  single  species  whose  nearest 
allies  reproduce  normally.  Apogamy  is  of  three  kinds:  apogeny^ 
where  the  function  of  both  male  and  female  organs  is  destroyed ; 
Ofogyny^  loss  of  reproductive  power  in  the  female,  apandry,  in  the 
male  organ. 

Chora  crinita  is  a  good  instance  of  apandry  with  parthenogenesis, 
that  is  of  regular  embryo-formation  from  an  unfertilized  ovule.  The 
female  of  this  species  is  alone  known  in  northern  Eur(^,  yet  it  fruits 
abundantly.  It  has  been  studied  by  De  Bary  in  specimens  artificially 
grown  in  his  laboratory ;  and  there  is  no  doubt  that  here  it  is  not  a 
question  of  the  partial  suppression  but  of  the  total  loss  of  the  male 
organs.  In  ferns  we  have  the  best  instances  of  a  substitution  of  a 
shoot  for  the  normal  sexual  growth.  To  the  same  category  belong 
some  of  the  mosses  usually  called  sterile,  that  is  destitute  of  capsular 
growths.  In  the  mosses,  however,  it  is  a  question  not  yet  settled 
whether  there  is  a  total  loss  or  only  a  partial  suppression  of  sexual 
reproduction. 

In  Funkia  and  AUium  fragrons^  in  the  seeds  of  which  Strassburger 
discovered  adventtve  embryos,  we  have  something  similar  to  the 
apogamous  ferns ;  first,  in  the  presence  of  apparently  regularly  formed 
but  fanctionless  female  organs;  secondly,  in  the  presence  of  appa- 
rently active  pollen;  and,  thirdly,  in  the  substitution  of  adventive 
embryos  for  the  regular  embryo-formation.  Citrus  and  Codebogyne^  in 
which  Strasburger  also  found  adventive  embryos,  probably  belong  to 
the  same  class  as  AUium  and  Funkia,  as  may  also  species  like 
Euonynms  laiifolhu^  many  ArdisuB^  &c,  in  which  polyembryony  often 
occurs.  To  these  are  to  be  added  the  numerous  species,  varieties,  and 
races  of  cultivated  plants  which  rarely  produce  seeds,  but  mstead 
have  a  correspondingly  richer  reproduction  by  shoots.  If,',  as  seems 
tolerably  certain,  sexual  reproduction  is  requisite  to  the  constant 
propagation  of  species,  we  must  r^ard  apogamy  as  a  degenerate  con- 
dition, in  which  the  conditions  of  propagation  are  unfavourable.  In 
this  connection,  however,  we  must  not  overlook  the  fact  that  in  species 
with  budding  or  non-sexual  reproduction  this  ofiSspring  is  produced  in 
surpassing  profusion.* 

Apogamy  in  Isoetes.  —  The  phenomenon  of  apogamy  appears, 
according  to  the  statement  of  E.  Goebel,!  to  extend  also  to  Isoetes. 
In  two  species,  I,  lacustris  and  echinospora,  he  observed,  on  a  large 
number  of  specimens,  that  both  macrosporangia  and  microsporangia 

*  *  Amer.  Jour.  Sci.  and  Arts,*  xvi.  (1878)  401. 
t  •Ritaniache  Zeitung/  xxxvii.  (1879)  1. 
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were  replaced  by  young  plants,  occupying  the  same  position,  springing, 
namely,  from  the  fovea  of  the  loaf.  These  were  not  the  piodnct  c^ 
the  germination  of  the  macrospores  within  their  sporanginm,  the 
macrosporangiom  being  entirely  suppressed.  In  tiieir  rudimentary 
stage  these  non-sexually  produced  plants  are  simply  conical  emer- 
gences, altogether  resembling  the  rudiments  of  sporangia,  but  they 
gradually  develop  into  plants  with  ordinary  leaves.  These  shoots 
are  not  analogous  to  the  bulbils  which  characterize  many  classes  of 
vascular  cryptogams,  such  as  Lycopodiacead  and  Ferns,  in  which  the 
Isoeteffi  appear  to  be  exceptionally  entirely  deficient,  a  phenomenon 
closely  connected  with  the  absence  of  branching.  It  is  rather  an 
instance  of  **  apogamy  "  carried  out  to  its  most  ccxnplete  stage,  namely, 
the  complete  suppression,  not  only  of  the  sexual  organs,  but  of  the 
entire  sexual  generation. 

MI0EOSCX)PY,  &0. 

Microscopes  with  Swinging  Tailpiece.  —  This  addition  to  the 
Microscope  has  been  revived  wiwin  the  last  few  years,  and  its  novelty 
haying  been  the  subject  of  some  discussion,  we  have  referred  to  the 
provisional  specification  (not  further  proceeded  with)  of  Mr.  Thomas 
Grubb,  at  the  of&ce  of  tiie  Commissioners  of  Patents,  in  July,  1854. 
The  nature  of  the  invention  was  thereby  declared  to  '^  consist  in  the 
addition  of  a  graduated  sectoral  arc  to  Microscopes  concentric  to  the 
plane  of  the  ol^ect '  in  situ,'  on  which  either  a  prism  or  other  suitable 
illuminator  is  made  to  slide,  thereby  producing  every  kind  of  illu- 
mination required  for  microscopic  examination,  and  also  tho  means 
of  registering  or  applying  any  definite  angle  of  illumination  at 
pleasure." 

On  1st  August,  1876,  letters  patent  were  granted  to  Mr.  John 
Stuart  (on  behalf  of  Mr.  Zentmayer,  of  Philadelphia)  for  improve- 
ments in  Microscopes  by  means  of  which  the  sub-stage  carrying  the 
illuminating  apparatus  and  accessories  (together  wiiJb  the  mirror  if 
desired)  and  also  the  object  stage  may  be  placed  at  any  required 
angle  in  relation  to  the  optical  axis  of  the  Microscope  and  object- 
glaiss,  and  also  at  an  angle  in  relation  to  each  other  for  the  purpose  of 
more  conveniently  illuminating  and  viewing  the  object  under  exami- 
nation, more  particularly  when  oblique  illumination  is  required. 

The  invention  consists  of  a  method  by  means  of  which  the  stem 
which  carries  the  sub-stage  and  the  mirror  may  be  made  to  swing 
sideways  to  the  right  or  left,  either  below  or  above  the  stage  on  a 
centre  having  for  its  axis  of  rotation  a  line  in  the  plane  of  the  object 
on  the  stage  intersected  by  the  optical  axis,  that  is,  a  line  passing 
through  the  centre  of  the  body  and  the  object-glass  of  the  Microscope. 
The  stage  is  also  made  to  turn  independently  on  a  separate  pivot, 
having  for  its  axis  of  rotation  the  aforesaid  line. 

The  figure  represents  in  sectional  elevation  a  portion  of  the 
Microscope. 

S  is  the  limb  carrying  the  body  with  coarse  and  fine  adjustments. 
A  is  the  stem  which  carries  the  sub-stage  B,  and  mirror  if  required. 
A  is  attached  to  S  by  the  sleeve  or  so^et  I,  clamped  by  the  nut  J, 
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and  on  I,  A  may  be  swrnig  eideways  in  eitber  direction  to  the  right 
or  left  eiUier  below  or  above  l^e  stage,  tbe  axis  of  rerolution  of  which 
is  the  line  X  T,  that  is,  a  line  in  the  plane  of  the  object  to  be  viewed 
on  the  stage  0,  intersected  by  the  optical  axis  of  the  instrument,  that 
is,  the  line  N  O,  passing  through  the  centre  of  the  body  and  the 


object-glafls  of  the  microscope.  The  stage  0  is  also  attached  to  8  by 
the  pin  C^  terminated  hj  the  screen  CP,  which  pin  passes  through 
the  centre  of  the  socket  1,  and  tarns  therein  so  thsit  the  stage  C  may 
be  made  to  turn  in  either  direction  in  conjunction  with  or  independent 
of  A,  the  axis  of  its  revolution  being  also  the  line  X  T. 

By  this  arrangemetit  the  stage  0  and  the  stem  A  may  be  set  at  an 
angle  to  the  axis  of  the  miiovoscope  either  below  or  above  X  T,  inter- 
secting the  plane  of  the:  olject  to  be  viewed  and  also  relative  to  each 
other,  and  when  so  set  the  i^tage  0  may  be  clamped  at  the  desired 
angle  by  the  nut  D  on  the  screw  CP,  acting  on  S  and  the  collar  E. 

Tbe  speoificati<»i  then  proceeds  (in  &e  language  usual  in  such 
cases): — 

^  Having  thus  particularly  described  and  ascertained  the  nature 
of  the  said  invention  and  the  manner  in  which  the  same  may  be  per> 
formed  or  carried  into  effect,  I  would  remark  that  I  am  aware  that 
microscopes  have  been  heretofore  made  in  which  a  stem  or  tail-piece 
haa  been  applied  so  as  to  swing  firom  a  centre  situate  below  the  plane 
of  Uie  object  stage,  and  therefore  no  claim  is  herein  made  in  general 

VOL.  n.  Y 
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to  a  stem  or  tail-pieoe  made  so  as  to  be  swung  in  this  position,  Imt 
the  invention  which  I  consider  to  be  norel  and  therefore  desire  to  be 
eecnred  to  me  by  the  herein  in  part  recited  letters  patent,  is — 

^  First  llie  making  the  stem  A,  which  carries  the  snb-stage  B, 
to  swing  to  the  right  or  to  thcMeft  either  below  or  above  the  stage  of 
the  microscope  on  a  centre  sleeve  socket  or  joint  I,  the  axis  of  revo- 
lation  whereof  is  the  line  X  T,  in  the  plane  of  the  object  to  be  viewed 
on  the  stage  C,  intersected  by  the  optical  axis,  that  is,  the  line  N  O, 
passing  through  the  centre  of  the  body  F  and  the  object-glass  of  the 
microscope,  substantially  as  described  and  shown  in  ihe  drawing. 

^  Secondly.  The  arrangement  herein  described  and  shown  in  the 
drawing  for  enabling  the  object-stage  0  to  swivel  or  turn  on  a  centre 
or  pivot  within  the  sleeve  or  socket  I,  so  that  the  axis  of  rotation  of 
the  object-stage  0  shall  be  from  the  same  centre  as  that  on  which  the 
stem  or  part  A  turns  to  the  right  or  left,  and  the  method  of  clamping 
the  object-stage  C  in  the  required  angle,  as  herein  described  and  shown 
in  the  drawings." 

"Penetration"  of  Wide-angled  Objectiyes. — It  has  been  ob- 
jected to  wide-angled  lenses  that  they  possess  less  penetrating  power, 
or,  more  properly,  less  depth  of  focus  than  narrow-angled  lenses ;  that 
is  to  say,  that  the  layer  of  an  object,  that  can  be  seen  without  change 
of  focus,  is  thinner  with  wide  than  with  narrow-angled  lenses. 

Dr.  Blackham,  the  President  of  the  Dunkirk  (U.S.)  Microscopical 
Society,  says  that  if  this  were  true  it  would  be  an  argument  in  favour 
of  the  wide-angled  lenses,  instead  of  against  them ;  in  reality,  however, 
it  does  not  depend  upon  the  aperture,  but  is  only  residual  spherical 
aberration,  which  can  be  left  in  and  distributed  in  a  wide-angled  lens 
as  well  as  in  a  narrow-angled  one.  This  will  be  readily  appreciated 
upon  considering  the  action  of  an  uncorrected  plano-convex  lens  of 
crown  glass.  The  rays  ftrom  the  nearer  surface  of  the  object  which 
impinge  upon  the  peripheral  portions  of  the  lens  would,  if  the  lens 
were  free  from  spherical  aberration,  be  brought  to  a  focus  further 
back  than  those  from  the  further  surface  of  the  object  which  impinge 
upon  the  central  portions  of  the  lens.  As  it  is,  however,  they  are 
brought  to  the  same  focus,  by  reason  of  the  spherical  aberration. 
Such  a  lens  has  a  good  deal  of  penetrating  power,  or  depth  of  focus, 
but  its  definition  is  not  satisfactory.  The  same  holds  true  of  all 
objectives  possessed  of  penetrating  power,  whatever  their  angular 
apertura  The  only  legitimate  method  of  obtaining  depth  of  focus 
or  *^  penetration "  is  by  increasing  the  anterior  conjugate  focus  or 
frontal  distance,  so  that  the  thickness  of  the  layer  that  it  is  desired  to 
see  on  each  side  of  the  true  focal  plane  may  be  relatively  smalL 
Thus  a  1-inch  objective  with  an  anterior  focus  of  *817  of  an  inch 
will  bear  amplification  up  to  400  diameters,  and  at  that  power  might 
properly  show,  with  reasonable  clearness,  a  layer  of  the  object  on 
each  side  of  the  true  focal  plane  much  thicker  than  that  which  a  one* 
fifth  with  only  *  018  of  an  inch  of  anterior  focus  ought  to  show  at  the 
same  amplification.  It  is  perhaps  true  that,  by  skUful  management, 
the  residual  spherical  aberration  can  be  so  distributed,  that  several 
planes  of  ^an  object  can  be  in  view  at  once ;  but  this  is  always  at  the 
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Bftorifice  of  definition,  and,  as  the  better  the  image  the  more  notice* 
able  do  errors  resulting  from  this  plan  of  overlapping  several  of  them 
beoome,  wide-angled  glasses  show  the  defects  of  this  plan  more  mark* 
edly  than  narrow-angled  lenses,  whence  has  arisen  the  fallacy  that 
narrow-angled  lenses  are  possessed  of  an  inherent  property  of  ^*  peue« 
tration  "  and  a  residual  error  has  been  lauded  as  a  virtue.* 

Process  for  Xeasurin?  the  Solid  Anj^les  of  Xioroscopic  Crys- 
tals.— In  the  ^Bulletin  de  la  Soci^t6  Min^ralogique  de  France' 
(1878,  No.  4,  p.  68)  M.  Thoulet  gives  the  following  method  for 
measuring  the  solid  angles  of  microscopic  crystals : — 

If^  in  a  tetrahedron,  we  know  the  lengths  of  the  six  edges,  we  can 
ascertain  the  angles  of  the  faces  surrounding  the  same  summit,  and 
can  consequently  resolve  the  spherical  triangle  whose  sides  are  respeo* 
tiyely  the  angles  of  the  fsMses  of  the  tetrahedron,  and  whose  angles  are 
the  dihedral  angles  of  the  edges  of  this  same  tetrahedron. 

We  place  the  crystal  (whidi  may  be  isolated  or  contained  in  a  thin 
plate  of  rock)  in  any  given  position  under  the  Microscope,  and  choose 
four  special  points,  two  on  the  edge,  and  the  others  respectively  on 
one  and  the  other  of  the  two  planes  whose  angle  is  to  be  measured. 
By  means  of  the  fine  adjustment  of  the  microscope,  we  successively 
bring  into  focus  each  of  these  summits,  and  note  the  vertical  displace- 
ment in  each  case  by  the  milled  head. 

Without  moving  the  crystal,  we  replace  the  eye-piece  by  a  camera 
lacida,  and  make  a  drawing  of  tiie  crystal,  marking  very  accurately  by 
pricks  the  position  of  the  four  points ;  then  the  crystal  is  replaced  by 
a  stage  micrometer,  which  wiU  make  a  scale  of  the  drawing  to  be 
made. 

We  now  possess  all  the  data  necessary  to  calculate  the  solid  angle. 
Each  of  the  sides  of  the  tetrahedron  is  determined :  1st,  by  its  hori- 
sontal  projection  on  the  drawing ;  2nd,  by  the  difference  in  the  vertical 
height  of  its  two  extremities,  as  indicated  by  the  fine  adjustment. 

The  rest  of  the  work  is  only  a  trigonometrical  calculation  of  three 
rectilinear  triangles,  whose  three  sides  are  known,  and  of  which  one 
of  the  angles  has  to  be  found,  and,  finally,  the  calculation  of  a  sphe- 
rical triangle  whose  three  sides  are  known,  and  one  of  the  angles  of 
which  is  to  be  found. 

Instead  of  drawing  the  whole  crystal,  it  is  evident  that  it  would 
suffice  to  note  the  four  essential  points ;  the  complete  drawing,  how- 
erer,  allows  a  subsequent  verification,  which  is  often  necessary,  and, 
besides,  enables  us  to  decide  as  to  the  crystallographic  notations  to  be 
given  to  the  crystalline  face. 

The  solid  angles  of  crystals  having  dimensions  less  than  y^  of  a 
millimetre  can  be  measured  to  Idss  than  a  degree  by  this  method.f 

■ethod  of  Isolating  the  Conneotiye-Tissue  Bundles  of  the  Skin. 
— Dr.  (George  Thin,  in  a  paper  conmiunicated  to  the  Boyal  Society,^ 
describes  the  method  he  has  made  use  of  for  this  object. 

*  From  a  paper  read  by  Dr.  Blaokham  before  the  Indianapolis  Congress. 
Gf.  a  French  traniBlation  in  '  Joomal  de  Miorographie/  iii.  (1879). 

t  *  Bull.  8oc  Belg.  de  Micr.,'  v.  (1878)  6. 
.   t  *Proc  R.  Soc./  xxviu.  (1879)  251. 
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By  the  term  bundle^  or  secondary  hundlej  Dr.  Thin  designates  the 
ordinary  bundle  of  authors,  which  is  more  or  loss  conspicuous  in  all 
preparations  of  skin,  and  which  is  analogous  in  structure  and  size 
to  the  bundles  as  usually  described  and  figured  in  tendon-tissue.  The 
element  described  by  Bollett  as  *'  connectiye-tissue  fibre  "  he  describes 
as  primary  bundle,  to  distinguish  it  more  markedly  from  the  fibrillaa 
which  compose  it.  When  groups  of  secondary  bundles  are  isolated, 
each  group  being  composed  of  several  secondary  bundles,  he  terms 
the  group  a  tertiary  bundle. 

These  elements  can  be  isolated  by  first  saturating  the  cerium  with 
chloride  of  gold  solution,  and  then  macerating  the  tissue  in  acids. 
Portions  of  skin,  with  a  thick  layer  of  the  panniculus  adiposus,  were 
taken  fresh  from  the  mamma  of  a  middle-aged  woman,  which  had 
been  removed  for  a  tumour  of  the  gland,  the  portions  of  skin  chosen 
being  well  clear  of  diseased  tissues.  The  stretched  skin  was  pinned 
down  to  a  cork  board,  the  under  surface  uppermost,  and  then  saturated 
with  i  per  cent,  chloride  of  gold  solution.  From  time  to  time  dif- 
ferent tlucknesses  of  the  fatty  layer  were  removed  as  the  solution  had 
had  time  to  penetrate  into  the  tissue,  until,  finally,  the  deeper  layer  of 
the  cutis  proper  was  laid  bare.  The  tissue,  stiU  extended,  was  then 
placed  in  fresh  gold  solution  for  several  hours.  The  object  of  the 
manoeuvre  was  to  secure  the  penetration  of  the  fluid  through  the 
bundles,  whilst  these  were  still  extended  in  their  natural  condition* 

After  a  due  action  of  the  gold,  the  skin  was  cut  into  small  pieces, 
which  were  then  treated  by  acetic  acid,  and  then  the  strength  of  the 
acetic  acid  raised  to  20  per  cent,  of  the  ordinary  concentrated  acetio 
acid  of  commerce.  Other  portions  were  treated  by  formic  acid.  Some 
successful  preparations  were  obtained  from  portions  macerated  first  for 
a  few  days  in  a  mixture  of  one  part  formic  acid,  of  specific  gravity 
1  *  020,  and  one  of  water,  and  then  in  the  undiluted  acid  for  some  days 
longer,  but  a  strict  adherence  to  these  strengths  was  not  found  necessary. 

Portions  of  the  corium  thus  prepared  were  teased  out  in  glycerine 
and  examined  directly  or  after  staining  by  different  dyes.  Staining  by 
picric  acid  was  found  very  advantageous. 

In  this  way  he  was  able  to  isolate  in  a  condition  favourable  for 
study  the  primary,  secondary,  and  tertiary  bundles.  Generally  speak- 
ing, although  not  invariably,  the  tertiary  and  secondary  bundles  were 
best  seen  in  the  tissues  macerated  in  acetio  acid,  and  the  secondary 
and  primary  bundles  in  those  treated  by  formic  acid. 

Numerous  elastic  fibres  were  isolated  by  both  methods,  the  finest 
fibres  more  particularly  in  the  formic  acid  preparation. 

Various  methods  have  been  recommended  by  histologists  for  the 
demonstration  of  the  ultimate  fibrillsB  of  fibrous  tissue,  chiefly  with 
reference  to  those  of  tendon  bundles.  Judging  by  the  figures  pub- 
lished in  histological  works,  the  fibrills  of  the  cutis  bundles  are. 
Dr.  Thin  thinks,  very  seldom  seen ;  the  appearances  usually  observed 
in  skin  hardened  by  chromic  acid  and  alcohol  are  imfitted  for  a  study 
of  the  fibrilled.  In  such  specimens  the  bundles  are  more  or  less  broken 
up,  but  the  individual  fibrillsB  are  not,  as  a  rule,  isolated.  He  found, 
however,  that  they  were  well  sho\vn  by  the  following  method : — A 
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portion  of  fresh  skin,  with  the  panniculns  adiposns  attadied,  was 
pinned  to  a  piece  of  cork  in  the  manner  already  described,  and  treated 
in  the  same  way,  with  the  exception  that  this  time  glycerine,  instead 
of  chloride  of  gold  solution,  was  used  for  saturation.  When  the 
saturated  cutis  tissue  had  been  laid  bare,  the  whole  was  placed  in 
glycerine,  and  allowed  to  remain  in  it  for  several  days.  SmaU  portions 
were  then  teased  out  in  glycerine,  stained  by  picro-carminate  of, 
ammonia,  and  examined  in  glycerine.  In  such  preparations  the 
secondary  bundles  were  found  isolated,  the  contours  of  the  primary 
bundles  not  being  preserved.  In  the  secondary  bundles  the  fibrilise 
were  seen  more  or  lees  distinctly,  in  some  of  them  with  perfect  dis- 
tinctness. 

Process  for  Preparing  the  Embryos  of  Fishes. — The  ova  of  the 
SalmonidflB  are  generally  employed  by  embryologists  for  the  study  of 
the  development  of  osseous  fishes.  It  is  difficult  to  observe  them  in 
the  fresh  state,  either  whole,  by  transmitted  light,  <m  account  of  the 
thickness  of  their  envelope,  or  after  having  opened  them,  in  conse- 
quence of  the  small  consistency  of  the  germ,  especially  at  the  com- 
mencement of  the  segmentation.  Chromic  acid,  the  reagent  most 
frequently  employed  to  harden  these  ova,  readily  alters  the  young 
cells,  and  deforms  the  embryos  by  compressing  them  between  the 
nnextensible  envelope  of  the  ovnm  and  the  solidified  vitelline  mass. 
For  the  last  two  years  M.  F.  Henneguy  *  has  employed,  in  the  labo- 
ratory of  comparative  embryogeny  of  the  College  of  France,  a  process 
which  allows  the  germs  and  embryos  to  be  extracted  from  the  ova 
of  Trout  and  Salmon  with  the  greatest  facility,  and  without  subjecting 
them  to  the  least  alteration. 

He  places  the  ovum  for  some  minutes  in  a  1  per  cent,  solution  of 
osmic  acid  until  it  has  acquired  a  light  brown  colour ;  then  in  a  small 
vessel  containing  Miiller's  liquid,, and  opens  it  in  this  liquid  with  a' 
pair  of  fine  scissors.  The  central  vitelline  mass,  which  is  coagulated 
immediately  on  contact  with  water,  dissolves,  on  the  contrary,  in  the 
M tiller's  liquid,  while  the  solidified  germ  and  cutical  layer  may  be 
extracted  from  the  ovum,  and  examined  upon  a  glass  plate. 

By  treating  the  germ  with  a  solution  of  methyl-green,  and  then 
with  glycerine,  Mr.  Henneguy  was  able  to  observe  in  the  cells  of 
segmentation  the  very  delicate  phenomena  lately  pointed  out  by  Auer- 
badi,  Biitschli,  Strasburger,  Hertwig,  <&c.,  and  which  accompany  the 
division  of  the  nucleus,  namely,  the  radiated  disposition  of  the  proto- 
plasm at  the  two  poles  of  the  cell,  the  nuclear  plate,  the  bundles  of 
filaments  which  start  from  it,  and  the  other  succeeding  phases. 

This  fact  proves  that  the  treatment  undergone  by  the  ovum  does 
not  in  any  way  alter  the  elements  of  the  germ. 

To  make  cross  sections  of  the  germs  and  embryos  thus  extracted 
from  the  ovum,  they  should  be  left  for  some  days  in  Miiller's  liquid, 
and  coloured  with  picro-carminate  of  ammonia.  After  having  dehy- 
drated them  by  treating  them  with  alcohol  of  spec.  grav.  0*828,  and 
then  with  absolute  alcohol,  they  are  put  for  twenty-four  hours  into 
collodion.  The  embryo  is  then  placed  on  a  small  plate  of  elder-pith 
♦  *  Bcvuo  Intorntti  dtjs  Sol.,'  iii.  (1879)  150. 
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soaked  with  alcohol,  and  covered  with  a  layer  of  collodion.  When 
the  collodion  has  acquired  a  sufficient  consistency,  very  thin  sections 
may  be  made,  comprising  both  the  embryo  and  the  plate  of  pith ;  and 
these  are  to  be  preserved  in  glycerine.  If  the  sections  cannot  be  cut 
directly,  the  piece  is  placed  in  the  40  per  cent  alcohol ;  the  collodion 
then  preserves  its  consistency,  and  allows  the  embryo  to  be  cut  at  any 
time. 

This  process  is  applicable  to  every  kind  of  embryo  of  little  thick- 
ness, allowing  it  to  be  coloured  en  masse.  It  has  the  immense  advantage 
of  enabling  one  to  see  at  what  level  of  the  embryo  each  section  is 
made,  to  preserve  it  in  the  middle  of  a  transparent  mass,  which  main- 
tains all  the  parts,  and  prevents  their  being  damaged,  as  very  often 
happens  when  an  indosory  mass  is  employed,  from  which  the  section 
must  be  freed  before  mounting  it. 

In  his  '  Pr6ois  de  Technique  Microscopique  *  M.  Mathias  Duval 
has  already  recommended  collodion  for  embryological  researches,  but 
without  indicating  his  mode  of  employing  it.  We  hope  to  render  a 
service  to  embryologists  by  making  known  a  process  which  may  be  of 
some  utility. 

Improvement  in  Aerating  Apparatus  of  Sea-water  Aquaria.— 
Dr.  HT  Lenz,  of  Lubeck,  has  employed  with  success  the  following 
method  (suggested  to  him  by  Mr.  A.  Sasse,  of  Berlin)  for  producing 
very  minute  air-bubbles  from  the  aerating  apparatus.  The  aperture 
of  the  glass  tube,  instead  of  being  drawn  out  into  a  fine  point,  is 
widened  to  6-8  mm.,  or  a  glass  tube  25  mm.  long  and  6-8  mm.  wide 
is  cemented  with  sealing-wax  on  to  the  short  dischaj*ging  arm.  A  piece 
of  common  sponge  is  then  pressed  pretty  tightly  into  the  wide  opening. 
Instead  of  the  somewhat  large  single  air-bubbles,  we  then  have 
hundreds  of  very  small  ones  in  clusters,  and  the  tighter  the  sponge  is 
pressed  in,  the  smaller  they  become. 

By  this  means  the  air  is  as  finely  divided  as  by  the  syringe  appa- 
ratus of  the  large  aquaria.  Very  slight,  if  any,  increase  of  pressure 
is  found  necessary ;  and  should  in  time  algsd,  &c.,  become  attached  to 
the  sponge,  it  can  easily  be  taken  out  and  cleansed.  Dr.  Lenz  used 
his  sponge  for  three  months  before  it  wanted  cleaning.* 

Further  Lnprovements  in  studying  the  Optical  Characters  of 
Minerals. — Mr.  H.  C.  Sorby  has  latdy  improved  his  method  of 
studying  the  optical  characters  of  minerals.    He  says :  f — 

*'  It  is  a  curious  example  of  how  a  method  may  be  invented  and 
then  lost  sight  of^  that  the  determination  of  the  index  of  refraction 
in  the  way  I  have  previously  described,  was  proposed  by  a  French 
savant  upwards  of  a  nundred  years  ago.  I  have  not  yet  consulted  the 
original  publication,  but  I  very  strongly  suspect  that  the  proposal  was 
more  theoretical  than  practicsJ,  and  that  with  the  instruments  then  at 
disposal  the  results  were  found  to  be  so  inexact  that  the  whole  system 
became  obsolete  and  practically  forgotten.  I  may,  however,  claim  to 
have  so  modified  the  method,  and  brought  the  instrumental  means  to 

♦  *Zool.  Anzeiger/  ii.  (1879)  20. 

t  *  Mincralogical  Magazine,'  ii.  (1878)  103. 
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soob  perfeoiioD,  as  to  make  it  folly  equal  to  the  requirements  of  prac« 

tieal  mineralogy.    Whilst  speaking  on  this  point,  it  may  be  well  to 

giye  an  illustration  of  the  accuracy  with  which  it  is  possible  to 

measure  the  index  with  the  apparatus  which  I  have  now  at  disposaL 

Thus,  in  the  case  of  a  specimen  of  quartz,  about  *  372  inch  thick,  five 

diferent  determinations  of  the  index  of  the  ordinary  ray  for  the  light 

transmitted  by  red  glass,  wbich  corresponds  to  the  solar  line  c,  were 

1;5513, 1-5531,  1-5524,  1-5631  and  1-6513,  so  that  no  observation 

differed  more  than  a  unit  in  the  third  place  of  decimals  from  the 

mean  value,  which  may  therefore  be  looked  upon  as  true  to  the  third 

T 
place  of  decimals,  assuming  that  the  equation  fi  =  - — -  needs  Ho 

isorrection. 

There  was  no  difficulty  in  thus  proving  that  there  is  a  slight  but 
well-marked  difference  in  the  index  for  different  specimens.  The 
mean  for  five  was  1  *  5543,  whereas,  according  to  Rudberg,  it  is  1  *  5418, 
In  a  similar  manner  I  found  that  my  method  invariably  gave  too  high 
a  result  in  the  case  of  other  minerals.  After  many  careful  measure- 
ments I  came  to  the  conclusion  that  this  can  be  satisfactorily  attri- 
buted to  the  spherical  aberration  due  to  the  introduction  of  a  trans- 
parent plate  in  front  of  the  object-glass,  as  suggested  by  Professor 
Stokes.  The  amount  of  this  error  depends  partly  on  the  index  of 
refraction,  and  partly  on  the  special  correction  of  each  particular 
object-glass ;  and  when  great  accuracy  is  desired,  it  is  necessary  to 
construct  a  small  table  showing  the  amount  that  must  be  deducted  in 
each  case.  I  thus  find  that,  when  using  my  f  object-glass,  if  the 
index  is  about  1*51  must  dedact  -  0100,  and  when  2  -  0,  must  deduct 
•0180. 

Having  thus  shown  how  accurately  the  index  may  be  measured,  it 
may  be  well  to  briefly  allude  to  some  improvements  in  the  apparatus. 
I  find  two  cross  lines  in  the  focus  of  the  eye  lens  very  useful  in 
keeping  constant  the  focal  adjustment  of  the  eye  itself.  In  adjusting 
the  focus  of  any  object  it  is  always  arranged  so  that  the  cross  Imes  are 
also  in  sharp  focus.  Without  tiiis  precaution  there  may  be  an  im- 
portant difference,  according  as  the  focus  is  adjusted  by  moving  the 
object-glass  up  or  down.  I  have  also  found  it  desirable  to  take  the 
means  of  two  or  more  sets  of  measurements  made  in  slightly  different 
parts  of  the  scale,  so  as  to  eliminate  any  error  due  to  imperfect  gradua- 
tion. This  is  easily  managed  by  moving  the  fine  adjustment.  It  is 
by  adopting  these  precautions  that  I  have  been  able  to  make  such 
conoordant  and  accurate  measurements  as  those  given  above  in  the  case 
of  quartz,  and  to  prove  that  the  limit  of  error  may  be  made  very  small. 

When  first  I  oonunenoed  to  apply  my  me^od  to  the  study  of 
Taiious  minerals,  with  the  view  of  comparing  mathematical  theory 
with  observation,  I  soon  found  that  there  were  a  few  discrepancies. 
For  some  time  I  thought  it  just  possible  that  these  might  be  due  to 
errors  in  the  measurements,  but  I  found  that  these  discrepancies 
became  the  more  and  more  marked  as  by  degrees  I  was  able  to  remove 
ereiy  apparent  source  of  error.  The  principal  discrepancy  is  in  the 
case  ci  bi-axial  crystals  like  aragonite,  but  some  are  also  met  with  in 
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the  case  of  nniazial  oryBtals.  I  hare  not  yet  been  able  to  thoionglily 
afloertain  the  laws  which  goTem  these  special  peculiarities,  and  no 
kind  of  explanation  has  yet  suggested  itself  either  to  Professor  Stokes 
or  myself;  and  therefore  it  appears  to  me  undesirable  to  enter  more 
folly  into  the  question,  which  relates  more  to  the  mathematical  theory 
of  Ught  than  to  practical  mineralogy.  It  may,  however,  be  well  to 
say  ti^  the  discrepancy  to  which  I  refer  is  in  the  ratios  of  the  values 
of  the  real  and  apparent  indices." 

Mr.  Sorby  gives  an  illustration  of  the  application  of  the  method  to 
the  identification  of  doubtful  minerals,  in  the  case  of  certain  crystals, 
which  he  determined  to  be  an  unusual  secondary  form  of  calcite. 

Improved  Achromatic  Condenser. — ^Messrs.  B.  and  J.  Beck  have 
introduced  a  modification  of  the  achromatic  condenser,  in  which  a 
series  of  combinations  of  lenses  are  made  to  revolve  excentrically,  so 
as  to  be  brought  consecutively  into  oombination  with  a  lower  fixed 
series  of  lenses.  The  apertures  vary  from  40°  to  170*',  and  two  of  the 
revolving  combinations  are  truncated  and  blackened,  so  as  to  stop  out 
the  centnd  rays  to  the  limits  of  60°  and  120°. 

The  latest  addition  to  the  instrument  consists  of  the  application 
of  a  revolving  diaphragm,  with  various  sized  apertures  beneath  the 
entire  combinations. 

Seller's  Xechanical  Microtome.— Dr.  Carl  Seiler,  of  Philadelphia, 
is  the  inventor  of  an  apparatus  for  enabling  the  knife,  in  cutting 
sections,  to  be  carried  through  the  tissues  wi^  an  even  motion  and 
at  the  same  inclination — a  necessary  point  to  ensure  success,  but  not 
so  easy  as  might  be  imagined,  because  the  hands  usually  are  not  suffi- 
ciently steady  without  a  great  deal  of  practice. 

It  occurred  to  Dr.  Seiler,  therefore,  that  if  the  knife  could  be 
rigidly  fastened  to  some  apparatus  by  means  of  which  it  oould  be 
moved  over  the  well  of  the  microtome  in  the  same  manner  that  the 
hands  move  it^  sections  of  any  size  and  thinness  oould  easily  be  made, 
even  by  an  unpractised  hand ;  and  after  some  expenmenting  he  con- 
structed, with  the  aid  of  Mr.  Zentmayer,  a  mechanical  microtome 
which  proved  to  be  all  that  could  be  desired. 

It  consists  of  two  rigid,  parallel  arms  of  metal,  which  at  one  end 
revolve  on  pivots  attached  either  to  the  microtome  itself^  or  to  ihe 
table  to  which  the  microtome  is  to  be  chtmped.  On  the  other  end  of 
these  arms  are  fastened  revolving  clamps  which  hold  the  knife^  the 
edge  of  which,  when  in  position,  rests  upon  the  glass  plate  of  the 
microtome.  The  handle  of  the  knife  is  removed,  so  as  to  prevent  a 
slipping  and  hindrance  to  the  motion  of  the  knife,  but  can  be  easily 
attached  by  means  of  a  screw,  for  the  purpose  of  stropping. 

When  in  position  and  ready  for  cutting,  the  knife  is  pressed  upon 
the  glass  plate,  and  a  slight  side-motion  is  given  to  it  by  the  hands, 
whidi  causes  it  to  pass  through  the  tissue,  and  cut  a  thin,  even  section 
without  difficulty.  With  this  apparatus  he  was  able  to  cut  a  thin 
section  of  the  leg  of  a  five  months'  foetus,  from  the  knee  downward, 
including  the  foot,  the  section  measuring  2  inches  in  length  by  f  inch 
in  width.    Several  mechanical  microtomes  have  been  constructed  by 
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yariood  workers,  bat  to  his  knowledge  ihey  lire  all  diafieieht  in  one 
point,  viz.  the  knife  or  catting  instmment  in  them  is  carried  through 
the  tissne  like  a  chisel ;  or,  in  other  words,  the  catting  edge  is  pressed 
throagh  the  tissae.    Bat  a  knife,  in  order  to  cat  well  and  evenly, 


mast  be  carried  throagh  the  sabstance  to  be  cat,  especially  if  it  is 
soft,  in  a  slanting  direction,  so  that  each  point  of  the  edge  describes  a 
carve  which  is  eqaal  to  a  part  of  a  circle.  By  referring  to  the  figaro 
it  will  be  seen  that  in  Dr.  Seiler*s  apparatus  this  is  exactly  what 
takes  place  when  the  knife  is  moved,  the  radius  of  the  curve  being  the 
length  of  the  arms  from  the  centre  of  the  clamps  to  the  centre  of  the 
pivots.* 

Size  of  Histological  Preparations. — Dr.Seiler,in  the  same  article 
(''Practical  Hints  on  Preparing  and  Mounting  Animal  Tissues"), 
considers  that  the  advantage  of  having  the  sections  of  sufficient  size  to 
bring  into  view  the  different  parts  of  which  it  is  composed  has  not  as 
yet  received  sufficient  attention  from  microscopists,  especially  from 
those  engaged  in  the  study  of  pathological  histology,  and  yet  it  is  of 
the  greatest  importance,  for  very  frequently  a  pathological  new  growth 
will  present  different  appearances  in  different  parts,  and  often  an 
erroneous  conclusion  is  arrived  at  in  regard  to  the  nature  of  the  tissue 
from  the  fact  that  but  a  small  section  has  been  examined. 

"Microscopy*'  and  "Microscopical*'  Societies.— Under  the 
title  of  ''  Is  there  a  Science  of  Microscopy  ?  "  we  gave  at  page  865 
of  voL  i.  an  extract  from  an  article  by  the  Editor  of  the  <  American 
Quarterly  Microscopical  Journal,'  and  stated  our  intention  of  adding 
in  a  later  number  a  translation,  of  an  article  by  Dr.  Kaiser,  tlie 
Editor  of  the  Berlin  *Zeitschrift  fur  Mikroskopie.'  This  intention 
we  are  obliged  to  abandon,  as  we  find  it  impossible  to  do  justice  to 
the  author^s  views  within  reasonable  limits  of  space,  the  article 
occupying  twenty-five  pages  of  the  German  Journal.  It  must  suffice 
here  to  say  that  Dr.  Kaiser,  after  referring  to  Professor  Harting's 
protest  against  the  use  of  the  word  Microscopy,  and  his  attempt  to 
contrast  it  with  Ophthahnoscopy  (**the  science  of  observation  with 
♦  *  Amer.  Quart.  Micr.  Jouni.,*  i.  (1879)  134. 
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the  naked  eye  "),  defines  the  former  as  *'  a  free  independent  scientific 
discipline  of  the  natural  sciences,'*  and  '*  claims  the  elementary  forms 
as  the  original  and  peculiar  domain  of  special  Microscopy." 

It  seems  to  ns,  with  all  deference  to  those  who  have  from  time  to 
time  laboured  to  define  ''Microscopy"  as  some  special  branch  of 
Biology,  that  they  have  been  led  to  a  fallacious  result,  through  a  pre- 
conceiyed  idea  as  to  what  it  would  be  convenient  for  the  definition  to  be. 

There  is,  we  think,  no  need  to  object  to  **  Microscopy "  being 
limited  to  the  Microscope  as  an  instrument  (the  methods  of  its  appli- 
cation as  well  as  its  principles),  and  the  hesitation  to  admit  this  has 
apparently  arisen  on  account  of  objections  that  it  was  thought  would 
then  be  urged  against  the  existence  of  a  '*  Microscopical "  iSociety,  to 
which  objections,  however,  there  are  obvious  answers. 

The  first  is,  that  a  "  Mici*oscopical "  Society,  if  "  Microscopy " 
refers  only  to  the  instrument,  is  equivalent  to  a  '* Lancet"  or  a 
«  Theodolite  "  Society. 

Even  if  a  Society  were  established  for  the  single  purpose  of 
dealing  with  the  Microscope  as  an  instrument,  it  would  not  by  any 
means  stand  on  the  same  footing  as  the  Lancet  or  the  Theodolite. 
The  Microscope  is  an  instrument  9U%  generis,  and  is  not  comparable 
with  any  other.  It  is  not  only  as  regards  its  optical  principles  and 
mechanical  form,  but  in  the  various  methods  of  its  application,  that 
it  might  usefully  furnish  scope  for  a  Society  devoted  only  to  those 
points  without  regard  to  any  others.* 

But  further,  it  is  an  entire  misapprehension  if  it  is  supposed  that 
the  objects  of  any  known  Microscopical  Society  of  the  present  day 
are  confined  to  the  Microscope  as  an  instrument  The  objects  of  this 
Society  in  particular  have  always  been  twofold,  and  have  included  to 
an  equal  extent,  to  say  the  least,  those  branches  of  natural  science 
conveniently  summarized  as  ''  the  subjects  of  Microscopical  research." 

The  term  ''Microscopical,"  which,  as  applied  to  a  Society,  was 
no  doubt  originally  used  in  a  sense  more  nearly  agreeing  with  its 
strict  etymological  meaning,  has  come  to  be  no  more  than  a  sign  and 
a  symbol,  as  much  as  the  title  of '  Lancet '  applied  to  a  newspaper,  or 
those  of  "  Koyal "  or  "  Linnean"  to  a  Society. 

When  this  first  objection  is  thus  answered,  it  is  then  said  that 
another  Society  for  the  investigation  of  subjects  of  natural  history  is 
not  required. 

It  must,  however,  be  obvious  that  if  fifty  or  twenty-five  years  ago 
the  Boyal  Society  and  the  Linnean  Society  were  sufficient  to  meet  ^e 
requirements  of  the  biology  of  that  day,  the  great  advance  that  has 
been  made  since  that  time,  and  the  enormous  extension  in  the  ground 
to  be  travelled  over,  is  sufficient  to  justify  the  existence  not  of  one 
but  of  several  additional  Societies.    Notwithstanding  that  there  were 

*  The  mobt  recent  instance  of  the  practical  benefit  to  be  derived  from  abstract 
optical  (Microscopical)  principles  is  to  be  found  in  the  oil-immersion  objectives 
(the  origination  of  whkin  is  due  to  the  Treasurer  of  this  Society,  Mr.  Stephenson), 
and  which  are  the  outcome  of  the  highly  technical,  and  to  the  biologist  no  doubt 
extremely  uninterebting  discussions  on  angular  aperture,  but  which  have  put 
into  his  hands  a  tool  which  is  admitted  to  mark  a  greater  improvement  in 
the  means  of  investigation  than  any  made  since  the  i^ecting  of  achromatic 
objectivea 
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older  Societies  which  coTcred  the  same  ground,  there  has  been 
found  to  be  room  for  another  mainly  devoting  itself  to  the  larger 
animals — the  Yertebrata,  and  in  the  same  way  there  was  obviously 
room  for  one  mainly  devoting  itself  to  the  smaller  animals — the 
Inyertebrat%  and  to  the  development  and  minuter  structure  of  the 
higher  forms. 

We  therefore  should  define  '*  Microscopy  "  as  the  science  and  art 
of  the  Microscope  as  an  instrument  both  in  regard  to  its  theoretical 
principles  and  its  practical  working ;  but  a  *'  Microscopical "  Society, 
as  a  Society  established  on  the  one  hand  for  the  improvement  of  the 
Microscope  and  the  methods  of  its  application  (''  Microscopy  "  proper), 
and  also  for  the  communicaticm  of  observations  and  discoveries  in  the 
various  branches  of  Biology  (Invertebrata,  Oryptogamia,  Embryology, 
Histology,  &c.),  which  more  especially  require  the  aid  of  the  Micro- 
scope for  their  investigation. 

(Kl-Immersion  Objectives. — We  are  glad  to  find  that  the  English 
opticians  are  at  length  turning  their  attention  to  these  objectives, 
which  it  has  hitherto  been  impossible  to  procure  of  English  manufacture, 
although  we  believe  we  are  correct  in  saying  that  their  construction 
was  primarily  urged  upon  opticians  in  this  country  when  the  idea  first 
suggested  itself  of  the  desirability  of  oil  objectives. 

Messrs.  Powell  and  Lealand  exhibited  at  the  meeting  of  the 
Society  on  the  9th  April,  an  ^  oil-immersion  objective  of  their  manu- 
facture, and  we  believe  tiiat  &e  construction  of  higher  powers  is  being 
proceeded  with. 

Method  of  Preserving  Infusoria,  &c — A  note  by  M.  A.  Certes  in 
*  Comptes  Bendus '  *  describes  a  method  of  obtaining  permanent 
preparations  of  the  Infusoria,  which  he  hopes  may  help  to  create  col- 
lections of  which  all  the  Museums  of  Europe  are  at  present  deficient. 

The  method  which  he  suggests  is  the  employment  of  the  vapour  or 
a  solution  of  osmic  add  (2  per  cent.),  the  former,  although  well  known 
in  histology,  ^  never  yet  having  been  applied  to  the  Infusoria,"  f  and 
he  claims  that  the  organisms  are  instantaneously  fixed,  so  that  the  least 
details,  cilia,  drrhi,  flagellar  and  buccal  armature  may  be  observed 
with  the  highest  powers,  the  Euglenie  and  Paramecia  preserving  their 
characteristic  colour.  The  nucleus  and  nucleolus  stand  out  clearly, 
and  show,  when  these  occur,  the  curious  phenomena  described  by 
BalbianL  The  process  may  be  applied  successfully  not  only  to  the  In- 
fusoria, but  also  to  the  Botatoria,  Anguillulad,  Bacteria,  and  Yibrions, 

The  important  point  is  to  make  the  osmic  acid  act  promptiy 
and  with  a  certain  force.  Two  means  are  available  for  obtaining 
this  result  with  some  certainty.  The  first,  which  is  suitable  for 
most  cases,  consists  in  exposing  the  Infusoria  to  the  vapours  of  the 
acid  for  a  period  of  from  ten  to  thirty  minutes.  For  very  contractile 
Infusoria  tiie  process  is  different,  the  immediate  contact  of  the  osmic 
add  being  obtained  by  putting  a  drop  of  the  solution  on  the  cover- 
glass  before  placing  the  latter  on  the  drop  of  water.    The  excess 

*  'Comptes  Bendofl,*  Ixxxviii.  (1879)  433. 

t  Compare,  however,  Dr.  Pelletan's  process— this  Journal,  i.  (1878)  189.  Ahao 
Hoiley  and  MarUn's  *  Biology.' 
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of  liquid  is  then  romoved  by  blotting-papor,  and  thereby  a  slight 
and  advantageous  pressure  produced  on  the  cover-glass. 

After  the  cover-glass  is  in  place,  two  of  the  opposite  sides  should 
be  fastened  either  with  paraffin  or  Canada  balsam  to  prevent  displace- 
ment in  colouring. 

To  colour  the  organisms  he  uses  eosin  or  Ranvier*8  picro-carminate. 
Infusoria  previously  treated  with  the  osmic  acid  may  be  coloured 
direct  with  the  picro-carminate,  but  when  it  is  employed  alone,  it  is 
n(«t  easy  to  control  the  colouring,  so  that  the  preparations  often  turn 
out  opaque.  After  several  attempts,  he  found  that  a  mixture  of  glyce- 
rine and  picro-carminate  will  enable  any  degree  of  colour  to  be  obtained 
(glycerine  1  part,  water  1  part,  picro-carminate  1  part).  Introduced 
suddenly,  the  glycerine  even  when  diluted  frequently  produces  an 
abnormal  retraction  of  the  tissues,  which  does  not  always  disappear. 
Professor  Ranvier  gives  in  his  'Histology*  a  very  simple  means  of 
avoiding  this  inconvenience,  which  M.  Certes  has  employed  with 
success  for  the  most  delicate  organisms,  such  as  Oxytricha  and  Stentor  ; 
it  consists  in  placing  the  preparations,  fastened  as  above  described,  in 
a  moist-chamber,  and  putting  a  drop  of  carminated  glycerine  on  the 
edge  of  the  preparation.  The  water  evaporates  very  slowly,  and 
in  twenty-four  hours  is  replaced  by  the  diluted  glycerine.  By  the 
same  process  the  latter  may  be  replaced  by  concentrated  glycerine, 
which  assures  the  preservation  of  the  preparations. 

All  methods  of  sealing  down  may  be  applied.  It  is,  however, 
better  to  use  dry  Canada  balsam  dissolved  in  chloroform.  The 
organism  to  be  examined  might  be  at  the  side  of  the  glass,  and  this 
varnish,  being  thin  and  perfectly  transparent,  does  not  hinder  observa- 
tion even  with  the  highest  powers. 

Mixture  of  Oils  for  Homogeneous-Immersion  Objectives. — ^Pro- 
fessor Abbe  .points  out  that  in  regard  to  the  performance  of  oil- 
immersion  lenses  with  central  light  it  is  a  matter  of  importance  to 
regulate  carefully  the  oil-mixture  as  regards  refraction  and  dispersion. 
He  noticed  some  time  ago  that  some  of  the  samples  of  fennel-oil  and 
olive-oil  were  rather  strong  in  both  respects,  so  tiiat  it  is  possible  that 
better  performance  will  be  got  with  central  illumination  when  a 
small  additional  quantity  of  olive-oil  is  added  for  reducing  the 
refraction  to  that  of  the  oil  of  cedar-wood,  and  then  further  adding 
^  or  I  of  cedar-oil  to  the  mixture  to  reduce  the  dispersion  (the  latter 
specially  for  thin  covers). 

New  Fluids  for  Homogeneous  Immersion.  —  The  result  of 
Professor  Abbe's  later  experiments  will  be  found  at  p.  846  of  the 
•  Proceedings.' 

Standard  Xiorometers. — A  letter  from  Professor  R  Hitchcock 
(the  editor  of  the  *  American  Quarterly  Microscopical  Journal ')  on 
this  subject  is  printed  at  p.  849  of  the  *  Proceedings.' 

Unit  of  Micrometry. — The  resolution  come  to  by  the  meeting 
of  the  Society  on  the  9th  April  will  bo  found  at  p.  849  of  the 
'  Proceedings.' 
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Sktkn  Fellows  have  died  daring  the  past  year,  viz. :— Mr.  Jl,  J. 
Bagshaw  (London),  elected  1846,  died  14tb  August,  1878  ;  Mr.  R. 
Branwell,  M.E.C.S.  (Brighton),  elected  1873,  died  23rd  September, 
1878 ;  Dr.  a  Owens,  M.D.,  M.R.C.S.  (London),  elected  1867,  died 
9th  September,  1878 ;  Captain  E.  W.  Roberts,  P.R.G.S.  (Boxmoor), 
elected  1866,  died  12th  June,  1878  (of  whom  we  have  not  received 
any  Obituary  Notices) ;  and  the  following : — 

Mr.  John  Robert  Burton  (a  successful  merchant,  and  one  of  the 
founders  of  the  **  British  Empire  Life "  and  *'  Perpetual  Building 
Society/'  on  the  management  of  which  he  continued  to  the  last)  died 
at  his  residence,  Huskards,  Ingatestone,  on  the  20th  November,  1878. 
He  was  elected  a  Fellow  of  the  Sociefy  in  1861,  and  though  rarely 
seen  at  the  meetings,  was  much  attached  to  the  use  of  the  Micro- 
scope, and  occupied  himself  in  his  leisure  hours  with  mounting  objects. 

Mr.  GxoRGB  GuTON  was  a  descendant  (the  great-grandson)  of  the 
famous  French  Huguenot  family  of  Guyon  ;  the  head  of  which,  Guyon 
de  Geis,  Sienr  de  Pampelona,  came  over  to  England  at  the  Revoca- 
tion of  the  Edict  of  Nantes,  and  took  service  under  William  IIL 
He  was  bom  at  Richmond,  in  Surrey,  on  March  10th,  1824,  afier 
the  younger  of  the  senior  members  of  his  family  had  grown  up.  One 
of  these,  General  Guyon,  became  famous  subsequently  for  his  defence 
of  Ears  (in  conjunction  with  Sir  Fenwick  Williams)  against  the 
Bussians. 

From  his  birth  Mr.  Guyon  was  so  delicate  as  to  preclude  the  pos- 
sibility of  his  being  educated  for  any  profession.  He  very  early 
exhibited  the  strongest  predilection  for  science,  and  especiiJly  for 
natural  science,  devoting  himself  at  one  period  of  his  life  largely 
to  Entomology.  He  leaves  an  extensive  and  valuable  collection  of 
Ooleoptera.  He  later  took  up  the  Microscope  enthusiastically,  and 
became  an  expert  and  dexterous  manipulator.  His  neatness  in 
mounting  objects  was  remarkable,  and  he  had  accumulated  a  large 
number  of  specimens  illustrative  of  various  branches  of  natural  his- 
tory. By  his  physician's  order,  he  was  for  some  years  compelled  to 
pass  the  winter  at  Ventnor,  which  he  ultimately  made  his  permanent 
residence,  and  where  he  erected  an  astronomical  obsei*vatory,  furnished 
with  a  fine  equatorial,  &o. 

There  were  few  more  delightful  men  in  society  than  Mr.  Guyon. 
His  varied  and  extensive  reading  supplied  an  inexhaustible  fund  of 
conversation ;  while  his  numerous  accomplishments,  and  imflagging 
readiness  to  enter  into  any  scheme  of  amusement  or  instruction,  ren- 
dered him  a  favourite  both  with  old  and  young.  Nor  was  his  pen  idle. 
He  contributed,  propria  nomine,  and  under  his  initials  "  G.  G.,"  pretty 
frequently  to  *  Science-Gossip';  appearing  at  other  times  as  **Vec- 
tensis"  in  the  'English  Mechanic'  Lastly,  he  was  a  munificent 
anonymous  donor  to  nearly  all  the  leading  charities  in  England. 

*  Pressure  on  our  space  made  it  necessary  to  omit  this  in  the  last  number.    It 
skonld  have  acoomponied  the  Report  of  the  Council. 
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Ho  was  elcctod  a  Follow  of  this  Socioiy  in  1858,  and  died  25th 
February,  1878,  in  his  fifty-fourth  year. 

Dr.  Edward  James  Subabmak,  M.D.,  F.R.8.E.,  F.L^.,  &a,  who 
died  at  Botherham  on  the  2nd  Oetober,  1878,  in  his  eighty-first  year, 
was  bom  at  Wrington,  in  Somersetshire,  next  door  to  the  celebrated 
Hannah  Moore,  and  received  his  early  education  at  Mr.  Catlow's 
School,  at  Mansfield,  where  he  was  articled  to  a  surgeon.  He  passed 
the  Apothecaries'  Company  in  1820,  haying  had  the  opportunity  of 
studying  under  Brodie  (afterwards  Sir  B.  0.  Brodie),  at  St.  Creorge's 
Hospital,  and  settled  at  Botherham  about  1823,  where  he  Tery  soon 
took  a  leading  position  as  a  general  practitioner  in  the  town  and 
neighbourhood.  He  afterwards  passed  the  College  of  Surgeons,  and 
some  ten  years  ago  was  made  a  Fellow.  He  took  the  degree  of  M.D. 
of  Jena  in  1841,  and  became  a  Member  of  the  Boyal  Collie  of  Phy- 
sicians, London,  in  1869,  having  obtained  the  extra  Licentiate  in  1843. 

His  contributions  to  medical  literature  have  been  numerous  and 
varied  in  almost  all  the  journals  of  his  time.  In  1845  he  published  an 
^  Essay  on  Properties  of  Animal  and  Yegetable  Life."  In  1846  he  was 
elected  one  of  tiie  Council  of  the  Provincial  Medical  Association,  and 
in  1847  was  appointed  to  write  the  *'  Betrospective  Address  on  Diseases 
of  the  Chest,"  which  was  read  by  his  son  in  1848  at  the  annual  meet- 
ing, and  was  afterwards  published  by  the  Council.  He  was  elected  a 
Fellow  of  the  Boyal  Society  of  Edinburgh,  of  the  Medico-Chirurgical 
Society,  and  of  several  other  learned  bodies.  In  1856  he  was  elected 
a  Fellow  of  this  Society,  having  been  early  associated  with  the  pio- 
neers of  the  Microscope  in  medicine,  and  he  continued  to  the  last 
to  manifest  a  most  striking  love  for  microscopical  science,  in  diag- 
nosis of  disease,  of  which  he  had  early  become  an  adept  More  than 
twelve  months  before  Dr.  Golding  Bird  published  his  first  edition  of 
<  Urinary  Deposits,'  he  read  before  the  Sheffield  Medico-Chirurgical 
Society  an  **  Essay  on  the  Changes  in  the  Urine  affected  by  Disease,** 
and  the  tests  to  distinguish  them,  which  was  published  in  the  ^  Lancet ' ; 
and  the  information  which  he  gave  to  the  town  on  sanitary  matters 
was  very  interesting,  exposing  the  evils  which  existed  at  the  time, 
which  attached  more  particularly  to  bad  water  and  fiEiulty  drainage. 
His  microscopical  examinations  of  the  water  caused  great  alarm,  and 
thoroughly  opened  the  eyes  of  the  people  to  the  unsanitary  condition 
of  the  town  as  regarded  sewage  and  water,  and  paved  the  way  for  a 
new  and  better  era. 

He  was  married  twice,  first  to  the  daughter  of  Mr.  Brooks,  of  Old 
Moor,  Wath,  by  whom  he  had  three  children;  the  death  of  his 
surviving  son.  Dr.  Charles,  who  died  about  fourteen  years  ago,  aged 
fifty,  was  a  great  blow  to  him,  as  he  was  a  man  of  acumen  and  great 
promise  in  his  profession.  In  1872  he  was  married  to  Miss  Turner, 
of  South  Grove,  who  survives  him.  Dr.  Shearman  was  held  in  the 
highest  esteem  by  large  numbers,  not  only  of  friends,  but  of  patients 
in  various  parts  of  the  country,  who  had  been  in  the  habit  of  con- 
stantly consulting  him. 
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Quincke,  Prof. — Extracts  from  two  Letters  on  the  Refractive  Indexes  of  Glass 
and  Quartz,  as  tested  by  reflection  from  the  surface. 

Froc.  Roy.  Soc.  Edin.,  IX.,  No.  100. 

BOLLBSTON,  Prof.,  FJK.S. — Note  on  the  Preservation  of  Encephala  by  the 

Zinc  Chloride.  Joum.  Anii.  4r  Phys.,  XIIL,  Part.  2. 

SoHULZE,  A. — An  Easy  and  Simple  Method  of  Resolving  the  finest-lined 

Balsuned  Diatomaoeous  tests  by  transmitted  Lamp-light,  &c  (from  this  Journal). 

Am.  Joum.  Micr.,  IV.,  No.  2. 
Univebsal  Sub-Stage  for  Oblique  Light.  Am.  Joum.  Micr.,  IV.,  No.  2. 

Vanden  Brobok.  £. — ^Medley  of  Microscopy.    Notices,  &c.,  presented  to  the 
Belgian  Society  of  Microscopy.    (8vo.    Brussels,  1879.) 
WiLKiNS,  T.  S.— Miorosoopio  Pond  Life  {pontinued). 

Am.  Joum,  Micr.,  IV.,  No.  2. 
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Humios  OF  9th  Apbil,  1879,  at  King's  Collbqb,  Strahd,  W.O. 
Db.  BiALEy  F£.S^  Pbesident,  in  the  Chaib. 

The  Minutes  of  the  meeting  of  12th  Maroh  last  were  read  and 
oonfirmed,  and  were  signed  by  vie  President. 

The  list  of  Donations  (exdnsive  of  excliangee')  reoeiyed  sinoe  the 
last  meeting  was  submitted,  and  the  thanks  of  tne  Sooietj  given  to 
the  donors. 

From 
AidlflBond,  F.— Le  Floridee  Italiche  desoritte  ed  iUmtraie. 

Vd.  i.  faso.  T^  2  plates,    8vo.    Milan,  1874       The  Author. 

— -  La  Vie  det  Celliiles  et  I'IndiyidoaliU  dans  le  B%g:ne 

V^al.     Traduitpar  A.  Champseix.    8vo.    Milan,  1874        Ditto, 
Oania,  J.  Victor,  and  W.  Bngelmann. — Bibliotheoa  Zoologioa. 

2  vols.    8va    Lcdpzig,  1861 Dr.  Boole. 

G^genbaur,  0.-— Grundsiige  der  Yergleiohenden   Anatomie. 

(819  woodouti.)    2teAafl.    8yo.    Leipzig,  1870      ..      ..        Ditto. 
Home,  Sir  Ererard,  Bart.^Leotnrea  on  Oomparatiye  Anatomy. 

(171  plates.)    Vols.  iu.  and  iv.    4ta    London,  1828       ..     Mr.  Criap. 
Orth,  Dr.  J.— A  Compend  of  Diagnosis  in  Pathological  Ana- 
tomy.   Translated  by  Dr.  F.  0.  Shattnok  and  Dr.  O.  K. 

BaUne.    BeTised  by  Dr.  B.  H.  Fits.     (2  plates).     8k». 

Boston,  1879 Ditto. 

Pelletan,  Dr.  J.— Le  Micmscope :  son  Emploi  et  see  Applica-  , 

tions.    (4  plates  and  278  woodcuts.)    Sro.    Paris,  1876  ..     Dr,  Boole, 
Boper.  P.  O.  S.— Flora  of  Eastbourne.    8vo.    London,  1875  ..     The  Author. 
Siebold,  G.  Th.  t.,  and  H.  Btannius. — CompaiatiTe  Anatomy. 

Translated  from  the  German  and  edited  by  Dr.  W.  J. 

Burnet  Vol.  L  Anatomy  of  the  Invertebrata.  8to.  London 

and  Boston^  1854     ..      ..      Dr.  Boade, 


The  Books  which  the  Ooonoil  had  decided  to  purchase  ont  of  the 
Quekett  Fund,  in  pursuance  of  their  last  Beport,  were  stated  to  be  tho 
following : — 

Encyclopflddia  Britannioa.    9th  ed.    Vols  i.^ix.    4tD.    Edinburgh,  1876-9. 

Botanischer  Jahresberioht    Vols.  L-iv.    8to.    Berlin,  1874-8* 

Zoological  Record.    Vols.  i.-xiii.    8yo.    London,  1875-78. 

Ehrenberg,  0.  G.— Mikrogeologie,  and  Continuation.    Fol.    Leipzig,  1854-6. 

Gegenbaur,  0. — Elements  oi  GomparatiTe  Anatomy.    (Translated  by  Bell  and 

Lankester.)    Sva    London,  1878. 
Haeckel,  E.— Die  Badiolarien.    Fol.     Berlin,  1862. 
Hertwig,  B. — Der  Organismus  der  Badiolarien.    4to.    Jena,  1879. 
Huxley,  T.  H.— Manual  of  the  Anatomy  of  Yertebruted  ALuimuls.    8to.    London, 

187L 

Manual  of  the  Anatomy  of  Inyerteforated  Animals.    8vo.    London,  1877. 

Nicholson,  H.  A. — ^Manual  of  Zoology.    5th  ed.    8vo.    Edinburgh  and  London, 

1878. 

Manual  of  Palteontology.    8vo.    Edinburgh  and  London,  1872. 

Banyier,  L.— Traits  technique  d'Histologie.    Faso.  1-5.    8?o.    Paris,  1875-8. 
Stein.  F.  Bitter  yon.— Der  Organismus  der  Infusionsthiere.    Parts  I.  IL  and 

UL  (Ist  HalO.    Fol.    Leipzig.  1859-78. 
Thuret,  G.,  and  E.  Burnet— fitudes  Phyoologiques.    Fol.    Paris,  1878. 

The  books  were  laid  upon  the  table. 
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Mr.  Stewart  called  attention  to  two  slides  exhibited  by  Mr. 
Dreyfus,  one  of  wbicb  {Poteriodendron  peHolcUum)  was  one  of  the 
remarkable  flagellate  Infasoria  (figured  in  Stein's  work),  in  the  form 
of  a  tree  goblets  of  glass-like  transparency,  an  outline  of  which  he 
drew  on  Uie  board.  It  had  been  found  in  one  of  the  ponds  at  the 
Zoological  Gardens.  The  other  slide  was  a  fungus  (OpMiogpor" 
angium\  one  of  the  Uredinm, 


Mr.  Crisp  called  attention  to  the  fact  of  Messrs.  Powell  and  Lea- 
land  haying  constructed  a  ^  oil-immersion  objective,  which  they  had 
Iffolight  for  exhibition. 

Professor  Keith's ''  Note  on  Diagrams  exhibiting  the  path  of  a  ray 
through  Tolles'  i  Immersion  Objective  "  was  read  by  Mr.  Crisp  (see 
p.  269  and  Plate  XII.)  and  the  diagrams  exhibited.  The  original 
diagram  copied  on  p.  143  of  vol.  i.  and  computation  forming 
Plate  YIL  of  that  volume  were  also  shown. 


Mr.  Wenham's  "Beply  to  Professor  Keith's  Note"  (see  p.  270) 
was  read  (see  p.  271). 

Mr.  Crisp  stated  that  the  Council  had  come  to  the  conclusion  that 
it  was  desirable  to  close  the  controversy  on  the  aperture  question,  and 
that,  with  the  possible  exception  of  a  paper  promised  by  Professor 
Abbe,  it  was  not  intended  to  print  any  further  communications  on  the 
subject  beyond  those  read  this  evening. 


Mr.  Tolles*  paper  on  ''  An  Illuminating  Traverse-Lens  "  was  read 
by  Mr.  Crisp,  and  the  apparatus  exhibited  and  illustrated  on  the  black- 
board. 

Dr.  Edmunds  said  that  homogeneous  immersion  was  nothing  less 
than  a  new  point  of  departure  for  high-power  objectives — such  lenses 
going  as  far  beyond  water  lenses  as  these  go  beyond  air  lenses.  The 
enormous  resolving  power  of  homogeneous  immersion  lenses  could 
only  be  brought  out  by  corresponding  illumination.  For  such  illu- 
mination the  immersion  principle  was  indispensable.  He  had  long 
worked  with  immersion  illuminators,  and  found  them  perfectly  easy 
to  manage.  A  crown  lens,  half  an  inch  in  radius  and  in  depth  an 
entire  hemisphere  minus  the  thickness  of  the  slide,  would,  when  con- 
nected to  the  slide  with  oil,  do  almost  everything  in  the  way  of 
oblique  illumination,  and  no  Microscope  was  now  complete  without 
such  an  accessory.  The  travelling  plano-concave  addendum  of 
Mr.  ToUes,  though  very  pretty  in  theory,  was  not,  he  tiiought,  of  much 
use  as  a  working  tool. 

Dr.  Hudson's  "  Note  on  Mr.  Deb/s  paper"  (as  to  the  identity  of 
PedaUon  Hudson  and  ffexarthra  Schmarda— see  p.  Ill)  was  read  by 
Mr.  Crisp,  and  the  two  comparative  drawings  made  by  Dr.  Hudson 
enlarged  on  the  board  by  Mr.  Stewart. 
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Mr.  Crisp  said  that  at  the  last  meeting  mention  was  made  (see 
p.  220)  of  some  experiments  which  Professor  Ahbe  was  coDducting 
with  the  view  of  finding  some  immersion  fluid  that  could  he  substituted 
for  oil,  and  chloride  of  zinc  was  referred  to  as  a  possible  fluid.  After 
the  meeting,  however,  some  of  the  Fellows  expressed  the  opinion  that 
chloride  of  zinc  would  dissolve  the  brass  setting  of  the  objectives, 
in  consequence  of  which  Mr.  Stephenson  had  communicated  with 
Professor  Abbe  on  the  subject,  and  in  reply  he  said  that  "  what  he 
spoke  of  was  not  the  ordinary  chloride  of  zinc,  obtained  by  dissolving 
zinc  in  hydrochloric  acid,  but  the  chloride  released  from  water 
(anhydric)  by  distilling  it  over.  The  ordinary  zinc  salt  would  not 
give  sufficient  refraction." 

Mr.  Zeiss  had  also  sent  over  four  samples  of  the  following  solutions 
.(which  were  shown  to  the  Meeting),  viz. : — 

(1)  Chloride  of  cadmiiUD  in  glyoerine  (OdCl^  1'504. 

(2)  Gopaiya  balsam  oil,  1  *504. 

(3)  Chloride  uf  zino  in  water  (ZnCl,),  1  *504. 

(4)  Sulpho-carbplate  of  zinc  in  glycerine,  1*501. 

The  chloride  of  cadmium  in  glycerine  Professor  Abbe  describes 
as  somewhat  too  thick  for  convenient  use,  but  very  good  in  optical 
respects.  It  is  literally  "  fluid  crown  glass,  its  dispersion  beiug  almost 
equal  to  that  of  ordinary  crown.  The  oil  of  copaiva  balsam  he 
pronounces  to  be  "  in  every  respect  perfectly  e^ual  to  oil  of  cedar-wood, 
but  not  quite  so  fluid." 

Mr.  Stephenson  said  that  just  before  he  came  to  the  meeting  he 
had  received  a  letter  from  Professor  Abbe  (7th  April),  in  which  he 
further  said,  *'  As  to  the  diloride  of  zinc,  we  have  tried  it  repeatedly, 
and  have  found  no  obstacle,  but  it  does  not  allow  a  prolonged  immer- 
sion with  the  same  drop.  After  ten  to  fifteen  minutes'  exposure,  it 
deposits  small  crystals,  as  it  seems,  on  the  slide  and  on  the  front  lens, 
whereby  the  optical  eflect  is  considerably  deteriorated,  though  all  can 
be  cleaned  off  by  water  and  alcohol.  In  using  this  solution,  therefore, 
the  slide  and  objective  should  be  cleaned  after  ten  minutes'  observation, 
aud  a  fresh  drop  taken.  If  the  objective  is  well  cleaned  at  the  end  of 
the  obsertatioD,  wiping  it  finally  with  alcohol,  there  will  be  no  damage 
at  all.  With  the  glycerine,  good  cleaning  of  the  preparations  and  of 
the  objective  is  also  necessary,  as  glycerine  has  a  very  strong  adhesion 
to  glass." 

Mr.  Ingpen  inquired  if  there  would  be  any  difficulty  in  making 
the  ends  of  tiie  fronts  of  the  objectives  of  platinum  ? 

Dr.  Edmunds  said  that  he  had  written  to  Herr  Zeiss  suggesting 
that  the  front  lens  should  be  set  in  platinum,  because  of  its  incorrodi- 
bility,  and  because,  tmder  variations  of  temperature,  its  coefficient  of 
expansion  was  almost  identical  with  that  of  crown  glass.  Herr  Zeiss, 
while  admitting  these  advantages  in  platinum,  pointed  out  that  its 
want  of  rigidity  was  fatal,  inasmuch  as  for  the  fronts  of  these  high- 
angled  lenses,  the  setting  had  to  be  turned  out  very  hollow,  and  to  an 
edge  little  thicker  than  a  sheet  of  writing  paper.  Such  a  setting 
if  in  platinum  would  collapse  under  slight  pressure,  and  the  lens 
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would  be  spoilt.  Therefore  Herr  Zeiss  used  a  very  hard  nickel 
alloj. 

As  to  aqueous  flnids,  great  cantion  was  needed,  as  some  of  them  might 
corrode  the  metal  setting,  and  unship  the  front  lens ;  some,  such  as 
zinc  chloride,  would  be  very  hygroscopic,  and,  after  a  few  minutes  in 
a  dry  or  moist  atmosphere,  would  vary  so  rapidly  in  refractive  index 
as  to  be  useless  for  such  a  purpose ;  others  would  penetrate  by  capillary 
attraction  past  the  edge  of  the  lens,  and  gum  up  the  margin  of  the 
back  surface,  so  as  to  reduce  the  working  angle  of  the  lens  and  intro- 
duce diffraction  phenomena.  Therefore  an  oily  fluid  would  probably 
after  all  prove  the  best  Shellac  was  proof  against  cedar  oil,  and 
would  answer  perfectly  for  mounting  objects,  and  perhaps  also  for 
consolidating  the  front  lens  in  its  narrow  setting,  so  as  to  prevent 
capillary  action  at  its  margin. 

A  letter  was  read  from  Mr.  Adolf  Schultze,  of  Glasgow,  well 
known  as  an  expert  manipulator,  in  which  he  said  that  *'  though  he 
had  not  had  time  to  examine  these  fluids  closely,  yet  he  was  able  to 
say  that  by  their  use  with  the  ^  he  at  once  resolved  A.  pellucida 
and  other  fine  diatomaoeous  tests  as  distinctly  as  with  cedar-wood  oil. 
The  cadmium  chloride  in  glycerine  and  sulpho-carbolate  of  zinc  in 
glycerine  being  very  thick  and  sticky,  might,  he  thought,  suit  the 
^  well,  as  it  has  a  very  large  working  distance.  Copaiva  balsam  oil 
he  thought  on  the  whole  the  best  substitute  for  cedar-wood  oil. 
Although  these  liquids  do  not  act  as  solvents  on  the  Canada  balsam 
and  the  varnish  rings  of  objects,  and  (with  the  exception  of  the 
copaiva)  are  free  from  smell,  yet  he  doubts  whether  their  use  offers 
any  important  advantages  over  cedar-wood  and  fennel  oil,  whose 
smell  is  not  offensive  if  employed  in  very  small  quantities.  Three  of 
the  four  fluids  require  to  be  washed  off  from  the  slide  and  the  front 
lens  with  water,  whilst  for  copaiva  and  the  other  oils  a  little  blotting 
paper  suffices." 

With  regard  to  the  -^  oil-immersion,  Mr.  Schultze  also  said : — 
^  It  is  my  opinion  that  this  lens  is  at  present  perhaps  the  finest 
immersion  objective  of  the  same  focus  made,  and  that  it  is  not  likely 
soon  to  be  surpassed.  My  specimen  (No.  8)  has  a  magnifying  power 
of  980  diameters,  with  Boss's  A  eye-piece,  and  a  working  distance  of 
about  0  *  004  inch,  its  definition  is  very  fine,  and  its  resolving  power 
is  as  remarkably  great  as  that  of  the  ^  and  the  -^^  of  the  same  series. 
Its  field  is  quite  flat,  as  far  as  I  can  see  on  the  tests  at  my  command, 
and  it  gives  a  great  deal  of  light,  so  much  so  that  when  using  a 
microscopic  lamp  with  a  wick  half  an  inch  broad,  the  markings  of 
A.  peUukda  are  still  visible  under  Boss's  F  eye-piece,  or  under  a 
power  of  8000  diameters.  Apart  from  magnification  and  working 
distance  there  seems  little  to  choose  regarding  other  optical  qualities 
between  Zeiss's  three  objectives  of  |^,  -jV)  <^^  iV  ^^^  focus  on  the 
homogeneous  immersion  system." 


Mr.  Stephenson,  in  reading  his  paper  on  *<  The  Vertical  Illumi- 
nator and  Oil-Iinmersion  Objectives  **  (see^).  266),  said  that  it  was  now 
found  that  the  kind  of  illumination  furnished  by  tne  vertical  illuminator 
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was  exoeedingl  J  Talnable  in  Uie  case  of  large-angled  objectiyes.  He  bad 
no  valve  of  Amphipleura  pellucida  wbicb  be  bad  not  been  able  to 
resolve  altbongb  be  bad  been  often  told  by  opticians  tbat  some  of  bis 
slides  were  of  no  value,  being  quite  "wasbed  out";  as  for  Surirella 
gemma,  tbe  wbole  valve  was  seen  to  be  covered  witb  knobs.  Mr* 
Morebouse,  in  tbe  extract  quoted  in  tbe  last  number  of  tbe  Journal 
(p.  194),  pointed  out  that  tbe  vertical  illuminator  would  only  work  well 
witb  large  aperture  lenses,  and  it  would  be  found  tbat  it  was  only 
witb  very  large  angles,  exceeding  180°,  tbat  it  acted  effectively. 

Mr.  Curties  asked  wbat  Mr.  Stepbenson  considered  tbe  best  form 
of  illuminator. 

Dr.  Edmunds  said  be  would  be  glad  to  know  wbetber  Mr. 
Stepbenson  bad  compared  the  reflecting  prism,  tbe  disk  of  tbin 
glass,  and  the  opaque  steel  mirror  as  practical  tools  ?  Would  it  be 
best  to  work  tbe  illuminator  from  the  side  of  tbe  Microscope  tube,  or 
in  the  optic  axis,  and  at  wbat  point  bebind  tbe  objective  would  tbe 
reflector  work  best  on  tbe  object,  and  do  tbe  least  damage  to  tbe 
image  received  by  tbe  eye-piece  ? 

Mr.  Stepbenson  said  tbat  the  apparatus  be  bad  used  was  tbe  one 
witb  a  parallel  plate  of  glass.  In  one  respect  a  small  prism  was  no 
doubt  better,  beoause  witb  tbe  plate  of  glass  light  was  received  from 
both  surfaces,  wbicb  tended  to  confuse  tbe  image.  Tbe  prism  was 
certainly  better  tban  the  steel  disk,  and  it  was  essential  that  it  should 
be  placed  at  tbe  side  of  the  tube.  Of  course  just  so  feir  as  tbe  prism 
projected  over  tbe  edge  of  the  objective,  tbe  aperture  of  tbe  glass 
would  be  diminished.  Dr.  Carpenter  gave  tbe  preference  to  tbe  thin 
glass  disk  over  the  fixed  parallel  plate,  botb  on  account  of  its 
superior  reflecting  power,  and  tbe  ease  witb  which  it  could  be  set  at 
any  inclination. 

Mr.  Crisp  said  that  Mr.  Stephenson's  demonstration  of  the  excess 
of  aperture  over  180*^  was  the  most  interesting  tbat  bad  yet  been 
suggested  on  that  subject.  Witb  regard  to  slides  of  Amphipleura 
being  washed  out,  he  had  been  frequently  assured  when  objectives 
were  being  tried  on  bis  own  slides,  that  the  slides  were  ^  not  tiiose  of 
the  Amphipleura  wbicb  had  markings,  but  a  variety  which  bad  no 
markings.  It  should  be  mentioned  that  Mr.  Adolf  Schulze  bad 
early  last  year  discovered  the  power  of  the  vertical  illuminator,  when 
used  with  oil-immersion  objectives,  to  resolve  Amphipleura.  He 
unfortunately  delayed  the  publication  of  the  method  through  an 
accident. 

The  President  being  obliged  to  leave,  the  chair  was  taken  by  Dr. 
Braithwaite,  V J*. 

Mr.  Crisp  brought  forward  tbe  resolution  of  wbicb  be  gave  notice 
at  tbe  last  meeting,-  as  to  a  standard  unit  of  micrometry.  He  said 
tbat  he  bad  little  to  add  to  wbat  be  then  stated.  His  motive  in  bringing 
the  resolution  forward  was,  1st,  that  they  as  the  oldest  Microscopical 
Society  in  existence,  should  express  an  opinion  one  way  or  tbe  other 
on  a  subject  which  was  considerably  agitating  their  fellow  workers  in 
America,  and  2nd,  bis  conviction  that  it  would  be  a  grievous  error  for 
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ftay  body  of  microsoopists  to  adopt  the  ^^  of  a  millimetre  for  the 
standard  as  had  been  recommended. 

Dr.  Edmonds  in  seconding  the  resolution  said  that  ^the  y^  ^^  ^ 
millimetre  was  clearly  too  large,  while  the  -iVb^xj-  being  less  than  one- 
seventh  the  diameter  of  a  human  blood-corpuscle,  showed  that  it  was 
sufficiently  small  for  all  the  work  of  practic^  histology. 

Mr.  Stephenson  said  that  he  entirely  agreed  with  tiie  views  which 
Mr.  Crisp  had  expressed  as  to  the  y^^  of  a  millimetre,  which  was 
obviously  much  too  high  a  standard,  leading  as  it  constantly  would  to 
the  use  of  fractions  of  Uie  unit  which  it  ought  to  be  one  of  the  essential 
qualities  of  a  standard  to  avoid.  At  the  same  time  he  considered  that 
the  time  had  not  arrived  when  they  ought  to  formulate  in  a  resolution 
a  positive  injunction  as  to  the  use  of  any  given  standard.  So  far  as 
that  was  desirable,  it  had  already  been  done  by  the  Leyden  resolution 
of  Professor  Suringar     He  would  therofore  move — 

"  That  in  the  opinion  of  this  Society,  the  y^  of  a  millimetre  is 
too  large  a  unit  for  micrometric  measurements,  and  that  it  is 
not  expedient  at  present  to  prescribe  by  any  formal  resolution 
the  adoption  of  a  fixed  standard  for  micrometry." 

Mr.  Michael  thought  that  if  they  were  to  have  a  standard  at  all 
the  one  proposed  was  perhaps  the  best  to  be  adopted.  But  the  ques- 
tion in  his  mind  was,  whether  it  was  desirable  or  convenient  to 
establish  a  special  standard  for  the  purpose  of  microscopy  alone? 
The  greater  part  of  the  work  requiring  measurements  was  done  by 
those  who  engaged  in  it  as  a  part  of  their  ordinary  work,  and  in  such 
case  it  would  be  difficult  to  say  what  was  microscopic  work  to  which 
this  new  standard  was  to  apply  in  place  of  the  ordinary  methods  of 
measurement.  He  thought  therefore  that  the  adoption  of  a  new 
standard  required  very  grave  consideration. 

Mr.  Curties  was  certainly  not  in  fayour  of  attempting  to  come  to 
any  decision  now  as  to  the  adoption  of  a  standard. 

The  Chairman,  haying  put  the  amendment  to  the  Meeting,  declared 
it  to  be  carried. 

A  letter  from  Professor  B.  Hitchcock,  of  New  Tork  (of  12ih 
March},  as  to  standard  micrometers,  was  read  by  Mr.  Crisp,  of 
which  the  following  is  an  extract : — "  As  to  standard  micrometers,  I 
cannot  understand  why  there  is  so  much  opposition  to  adopting  a 
standard  division.  I  believe  that  such  a  divison  will  be  adopted  here, 
and  that  the  metric  system  will  supersede  all  others.  It  requires  only 
a  slight  familiarity  with  micrometers  ruled  on  this  system  to  convince 
anyone  of  their  superiority.  As  to  the  question  of  accuracy,  I  assume, 
and  with  propriety,  that  divisions  of  j^^  mm.,  or  t-^hjf  i^oh,  can 
be  ruled  so  that  the  variations  from  a  given  standard  are  measured  by 
milliotUbs  of  an  inch,  varying  from  ±0  to  ±25  millionths  at  a 
given  temperature.  I  have  a  *'  standard  cm.*'  in  which  the  average 
Tariation  in  the  spacing  is  not  far  from  10  millionths  of  a  mm., 
according  to  the  determinations  of  Professor  Rogers,  the  maker.  (I 
speak  from  memory ;  it  may  be  a  little  more  than  this,  but  some  of  the 
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yariations  are  only  8  milliontlis.)  The  only  question  remaining  is, 
is  the  standard  from  which  the  work  is  done  true  ?  Well,  I  believe 
it  will  be  shown  that  it  is ;  but  suppose  not,  is  it  not  infinitely  better 
to  have  a  standard  measure,  even  though  it  be  not  an  absolutely  accu- 
rate subdivision  of  a  metre  or  inch,  so  long  as  it  is  possible  to  make 
all  standards  agree,  than  to  have  so  much  ccmfusion  as  we  find  at 
present  ?  I  hope  your  Society  will  take  this  view  of  it,  and  I  am 
sure  that  any  man  who  has  ever  undertaken  to  prepare  a  standard 
micrometer  for  his  own  use  from  a  comparison  of  those  in  the  market, 
will  need  no  argument  to  convince  him  of  the  value  of  this  under- 
taking. Why  should  we  go  on,  year  after  year,  publishing  microscopic 
dimensions  from  micrometers  which  we  know  are  not  true  ?  All  such 
work  will  need  revision  in  the  future,  if  it  is  of  any  value  at  least 

I  did  not  mean  to  say  all  this.  However,  I  do  hope  your  Society 
will  have  something  to  say  about  this  matter,  and  co-operate  heartily 
with  what  may  be  done  here.  The  matter  is  in  good  hands  on  this 
side  of  the  water,  and  what  action  is  taken  will  be  final  I  believe. 
Above  all  things,  let  us  try  to  avoid  the  adoption  of  one  standard  here 
and  another  in  England." 

Mr.  Crouch  said  that,  having  had  the  pleasure  of  seeing  Professor 
Bogers  and  his  machine,  he  thought  it  was  not  at  all  likely  that  any- 
one on  this  side  of  the  Atlantic  would  be  disposed  to  go  to  Uie  expense 
that  had  been  gone  to  in  the  matter  by  that  gentleman. 


The  Chairman  announced  that  the  second  Scientifio  Evening  of 
the  Session  would  be  held  on  the  21st  May,  in  the  Library  of  King's 
College.  

A  SPECIAL  GENEBAL  MEETING  was  then  held  pursuant 
to  notice. 

Dr.  Braifhwaite  moved,  and  Mr.  Stewart  seconded,  the  following 
resolution : — 

That  Bye-law  7  be  amended  by  substituting  «  31Z.  lO^."  for 
«21Z." 

He  said  that  it  had  been  pretty  generally  found  by  the  scien- 
tific Societies  that  the  Composition  Fee  was  too  low ;  the  Linnean 
Society  had  recently  raised  it  from  BOL  to  45Z.,  and  the  Council  now 
recommended  a  proportionate  increase.  It  would,  of  course,  apply  only 
to  Fellows  nominated  after  this  date. 

Dr.  Edmunds  considered  that  it  was  not  desirable  that  the  Compo- 
sition Fee  should  be  increased. 

The  resolution  was  put  to  the  Meeting  and  carried,  with  three 
dissentients.  

Mr.  Crisp  moved,  and  Dr.  Matthews  seconded,  the  following  reso- 
lution : — 

That  Bye-law  15  h  (see  p.  212)  be  amended  by  inserting  the 

following  words  at  the  end  of  the  first  paragraph  tiiereof — 

*'or  of  the  Presidents  or  Chairmen  of  the  Biological  or 

Microscopical  sections  of  such  Societies." 

It  had  been  found  that  some  of  the  Societies  nominated  under  the 
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Bye-law  bad  separate  Biological  or  Microscopical  sections,  and  it  was 
considered  to  be  more  appropriate  tbat  in  sucb  cases  the  President 
or  Cbairmen  of  tbose  sections  sboold  be  Ez-officio  Fellows  rather 
than  the  Presidents  of  the  Societies.  In  the  Royal  Societies  of  the 
Australian  colonies,  for  instance,  the  Governor  of  the  colony  was 
generally  the  President. 

The  resolution  was  carried  nnanimonsly. 

The  following  objects  and  apparatus  were  exhibited :~ 

Mr.  Dreyfus: — (1)  Poteriodendron  petiolatum  (Flagellate  Infu- 
soria).   (2)  Qymnosporangium  (Fungus). 

Messrs.  Powell  and  Lealand : — ^  oil-immersion  objective  of  their 
own  manu&cture,  shown  with  P.  angtdatum, 

Mr.  Stephenson  : — Vertical  illuminator,  with  Zeiss'  oil-immersion 
y\  objective,  shown  with  Surirdla  gemma  and  Amphipleura  pellucida. 

^.  Ward: — Section  of  stem  of  H>dg8<mia  lieteroclita  (Hima- 
layahs). 

Mr.  Crisp:  —  (1)  Dr.  BL  Hager's  Compressor-Microscope  for 
Trichins,  &o.,  combining  a  Compressorium  and  a  Microscope  (Hager, 
*  Das  Mikroskop,'  6th  ed.,  Berlin,  1879,  p.  41).  (2)  Beck's  achromatio 
condenser  (see  p.  328).  (8)  Two  slides  of  compound  vibration  curves 
by  Mr.  Washington  Teesdale.  (4)  Professor  Keith's  original  com- 
putation and  diagram,  vol.  i«  plate  vii.  and  p.  148,  and  the  further 
drawing  described  in  his  last  paper,  vol.  ii.  p.  269  and  plate  xiL 

Hew  Fellows.  —  The  following  were  elected  Fellows,  viz. : — 
Captain  Cyril  Frampton,  K.M. ;  Dr.  W.  M.  Ord,  M  J).,  F.E.C.P. ;  and 
Messrs.  F.  M.  Campbell,  G.  Chandler,  G.  D.  Plomer,  G.  W.  Buffle 
and  J.  J.  Yezey. 

Honorary  Fellows. — Bev.  M.  J.  Berkeley  (Sibbertoft,  Market  Har- 
borough);  G.  B.  Waterhouse  (London);  W.  Archer  (Dublin); 
L.  Pasteur  and  L.  Banvier  (Paris) ;  P.  J.  Van  Beneden  (Louvain) ; 
A.  de  Bary  (Strassburg) ;  F.  Cohn  (Breslau) ;  A.  v.  Edlliker  (Wiirz- 
bnrg) ;  C.  Nageli  ^Munich) ;  S.  Schwendener  (Berlin) ;  A.  Grunow 
(Bemdorf,  near  Vienna^;  F.  Bitter  von  Stein  (Prague);  M.  J. 
Schleiden  (Dorpat) ;  J.  Leidy  (Philadelphia). 

Societies  whose  Presidents  for  the  time  being  are  Ex-officio 
Fellows  under  Bye-Law  15b. 


UVITED  xnroDOM. 
IfOndon  and  Suburbs. 

Qnekett  MksroBoopical  Club 

Booth  London  Microecopioal  and  Natu- 
ral Hifltoiy  Clab 

Ciovdon   MicroBoopical  and   Natural 
History  Club 

Provinces. 

Birmingham    Natural    Hiatory    and 

Microfloopioal  Society 
Brighton  and  Suasox  Natural  History 

Society 
Bristol  Microaoopioal  Society 


Bristol  Naturalists'  Society 
(Canterbnry.)    East     Kent    Natural 

History  Society 
Cardiff  Naturalists'  Society 
Eastbonme  Natural  History  Society 
Leeds     Philosophical    and     Literary 

Society 
Liverpool,  Literary  and  Philosophical 

Society  of 
Liverpool,  Microscopical  Society  of 
Mandiester,  Literary  and  Philosophical 

Society  of 
(Norwich.)  Norfolk  and  Norwich  Natu- 
ralists' Society 
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(Newcasjtle-upon-Tyne.)  North  of  Eng- 
land Microscopical  Society 

(  „  )    Natural  His- 

tory Society  of  Northumberland, 
Durham,  and  Newcastle-upon-Tyne 

Plymouth  Institution  and  Devon  and 
Cornwall  Natural  History  Society 

Scotland. 

Glasgow,  Natural  History  Society  of 

(Perth.)  Cryptogamic  Society  of  Soot- 
land 

(     „    )  Perthshire  Society  of  Natural 
Science 
Ireland. 

Dublin  Micpofloopical  Club 

Belfast,  Natural  History  and  Philo- 
sophical Society  of 

COLONIBS. 

India. 

(Calcutta.)  Asiatic  Society  of  Bengal 
Australasia. 

New  South  Wales,  Linneau  Society  of 

New  South  Wales,  Royal  Society  of 

Tasmania,  Royal  Society  of 

Victoria,  Royal  Society  of 

(New  Zealand.)  Wellington  Philo- 
sophical Society 

Gancuia. 

(Halifax.)    Nova  Scotian  Institute  of 

Natural  Science 
Montreal,  Natural  History  Society  of 
(Toronto.)   Canadian  Institute 


UNITED  STATES. 

(Boston.)    American  Academy  of  Arts 

and  Sciences 
Boston  Society  of  Natural  History 
(Chicago.)    State  Microscopical  Society 

of  Illinois 
New  York  Academy  of  Sciences 
New  York  Microeoopical  Society 
Philadelphia,    Academy    of    Natural 

Sciences  of 
San  Francisco  Microscopical  Society 
Troy  Scientifio  Association 

QEBMANT. 

Berlin,  Gesell^aft  Naturforschender 

Freunde  zu 
(Dresden.)     Naturwissenschaftliche 

Gesellschafl^Iais" 
(Fninkfurt    a  M.)    Senckeubcrgische 

Naturforschende  GestUschaft 
Giittiugen,  K.  Gesellschaft  der  Wis- 

senschaften  zu 


Jenaisehe   Gesellschaft  fur   Medeoin 

&  Naturwissenschaft 
(Leipzig.)    K.  SachsLsche  Gesellschaft 

der  Wissenschaften 

AUSTBIA-HTTNGABY. 

Wien,  K-K.  Zoologisbh-botanische  Ge- 
selltehaft  in 

HOIiLANB. 

Haarlem,  Hollandsche  Maatschappij 
der  Wetenchappen  te  (Sooiete  Hol- 
landaise  des  Sciences  )i  Harlem) 

SWITZERLAND. 

Ba<:el,  Naturforschende  Geeellschafl  in 
Bern,  Naturforschende  Gesellschaft  in 
Genfeve,  Soci^t^  de  Physique  et  d'Uii»- 

toire  Naturelle  de 
(Lausanne.)     Socie't^    Yaudoise     des 

Sciences  Naturelles 
Ziirich,  Naturforschende  Gesellschaft  in 

FRANOR 

(Amiens.)    Soci^t^  Linn^nne  dv  Noid 
.  de  la  France 
Lyon,  Soci^t^  Linndenne  de 
Montpellier,  Academic  des  Sciences  et 

Lettres  de 
(Paris.)    Soci^t^  Botaniqoe  de  France 
(    „    )    Socidt^    Cryptogamiqne    de 

France 

BELGIUM. 

(Brussels.)    Sod^t^  Beige   de  Miero- 

scopie 
(      „      )  Soci^t^BoyaledeBotaniqne 

de  Belgique 

ITALY. 

Milano,  Istitnto  Lombardo  di  Scienzo 

e  Lettere  di 
(     „     )     Society     Crittogamolog^ 

Italiana 
(Pisa.)     Sodetik    Toecana  di  Scienze 

Nuturali 
Torino,  R.  Accademia  delle  Scienze  di 
(Yenezia.)      R.    Ibtituto    Yeneto    di 

Scienze,  Lettere,  ed  Art! 

SPAIN. 

(Madrid.)    Sociedod  Espallola  de  His- 
toria  Natural 

RUSSIA. 

Moscou,  Sooidt^  Impdriale  des  Nata- 

ralistesde 
(Odessa.)    Soci^te  des  Natoralistes  de 

la  Nouvelle  Rusde 
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XIX. — On  the  Development  and  Betrogremon  of  the  Fat-eeU, 

By  Gbosgb  HoGGANy  M.B.9  and  Fbanobs  Euzabbth  HooaAN,  M  J). 

(Bead  12th  March,  1879.) 

Plates  XUL  and  XIV, 

Pabt  I. — Development  of  the  Fat  cell. 

If  in  tiie  animal  body  there  be  one  element  whose  simple  stroc- 
tnre  and  geneially  accessible  position  wonld  lead  us  to  expect  that 
ils  lifB-hiEtory  could  easily  be  traced,  and  that  consequently  a 
general  unanimity  of  opinion  regarding  it  must  necessarily  exist 


DESCRIPTION  OP  THB  PLATES. 
Plate  XIIL— Dbyslopiont  of  FAT-<jBLifl. 

Fio.  1. — First  depodtioD  of  fat  in  wandering  ceUs  retracted  into  a  globular 
form,  from  broad  ligament  of  pregnant  moose,  a.  First  appearance  of  fat  in  a 
cell  as  two  minute  oil-glubules.  6,  c,  d,  e,  f.  Cells  in  which  gradoal  incrense  of 
contained  fkt  can  be  traced  towards  tiie  capillnry.  g.  Cells  bimilar  to  a  in  which 
no  &t  has  as  yet  been  deposited.  All  the  Hbove  cells  lie  beneath  the  endothelium 
and  in  the  matrix  of  the  membrane,  h,  A  wandering  cell  with  constricted 
nnolens  lying  in  one  of  the  holes  in  the  membrane,  and  therefore  on  the  free 
BorftuM ;  it  is  evidently  only  a  younger  form  of  a  and  h.  ij  J.  Still  younger  spe- 
cimens of  wandering  cells  lying  on  the  free  surface  of  the  membrane  ;  t  has  two 
nuclei,    k.  Nuclei  of  the  endothelium  oorering  both  surfaces  of  the  membrane. 

Fio.  2.— Relation  of  fat  -  tracts  to  wandering  cells,  from  mesentery  of  rat. 
d,  6,  Members  of  a  shoal  of  wandering  cells  lying  on  fireie  sur&ice  of  endothelium, 
a.  A  member  of  the  same  kind  of  ceUs,  but  lying  beneath  the  sur&ce  of  the 
endothelium.  6,  c.  Cells  similar  to  the  above,  but  further  advanced,  lying  also 
underneath  the  endothelium  and  becoming  fat-cells;  h  has  already  two  fat- 
globules  withm  it,  and  has  attached  itself  to  the  group  of  fieit-cells  of  which  /  \» 
a  fully  developed  specimen.  Only  the  cell-markings  of  the  upper  surface  endo- 
thelium are  drawn,  except  at  a,  where  the  dotted  hue  marks  tne  lower  surface 
ot'U-markings. 

Fio.  3. — First  deposition  of  fat  in  wandering  cells  fixed  in  their  branched  con- 
dition, horn,  the  broad  ligament  of  a  preg^nant  mouse.  All  these  cells  lie  in  the 
matrix  of  the  membrane.    Nuclei  of  endothelium  not  inserted. 

Fio.  4.—  Fat-celb  developing  centrally  as  regards  the  blood-vessel,  from  the 
broad  ligament  of  a  pregnant  rat  g^  g.  Fat  beginning  to  be  deposited  in  cells 
close  to  the  blood-vessel,  a,  a.  Cells  fully  distended  with  fat,  lying  farther  away 
fhim  blood-vessel ;  in  these  cells  the  fat  has  been  slowlv  and  steadily  accumu- 
lating.   6, 6.  Cells  containing  many  fat-globules,  the  result  of  rapid  deposition. 

Fig.  5. — F^tmi  the  mesentery  of  a  rat  found  starving,  to  which  plenty  of  rich 
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amongst  observers,  we  might  certainly  suppose  tliat  the  fat-cell  was 
that  element. 

Instead  of  this  unanimity,  however,  we  find  the  most  opposite 
opinions  held  at  the  present  day  as  to  its  origin  alone,  while  about 
its  disappearance,  so  far  as  we  can  discover,  nothing  really  definite 
is  known.  We  therefore  propose  in  this  paper  to  trace  the  life- 
history  of  the  fat-cell  from  its  origin  in  the  wandering  cell,  its 
development,  its  decline,  and  its  final  disappearance  from  the  stage 
under  the  same  form  in  which  it  made  its  first  appearance  there. 


food  was  given,  and  the  animal  kiUed  twenty  hours  afterwards.  Tissne  treated 
with  silver,  osmic  acid,  and  logwood  solutions.  6.  c,d.  Cells  in  which  many 
fllobules  of  fat  have  been  deposited  rapidly.  These  cells  were  probably  previously 
fot-oeUs  from  which  the  fat  had  been  absorbed,  as  seen  in  Figs.  9  and  10. 
A  g.  Cells  from  which  fat  had  not  only  been  absorbed,  but  whose  protoplasm  htid 
Deen  disintegrating  by  granular  exodus,  as  seen  in  Figs.  10, 12,  and  13.  The 
xetnm  of  nutriment  sent  the  granules  back  to  the  cell,  where  they  now 
stain  so  intensely  as  in  most  cases  to  hide  the  nucleus.  In  g  the  nucleus  is 
visible,  and  although  stained  as  deeply  as  the  nuclei  of  the  neighbouring  cells,  it 
appears  almost  colourless  as  compart  with  the  intense  blue  of  the  clustering 
granules  round  it.    a.  Vein.    A,  h.  Nuclei  of  the  endothelium. 

Fio.  6. — ^Margin  of  a  group  of  fully  developed  fat-cells,  as  they  are  generally 
Been,  from  the  mesentery  of  a  guinea-pig,  treated  with  silver  and  logwood  solu- 
tions and  mounted  in  varnish,  showing  the  e£fect  of  compression  in  nuking  them 
assume  a  polyhedral  shape,  a,  a.  Fat-cells  who^e  free  borders  still  retain  the 
oircnlax  form.  6,  h.  Fat-cells  assuming  the  polyhedral  form  through  pressure  of 
neighbouring  fat-cells.  This  is  the  form  in  which  they  are  found  in  nine  oasea 
cot  of  ten. 

Fio.  7. — ^Fat  becoming  absorbed  from  fat-cells.  From  the  omentum  of  a 
young  man  who  died  of  cancer  and  much  emaciated.  More  than  one-half  of  the 
contained  fat  has  been  absorbed  from  the  cells. 

Fig.  8. — Fat-absorption  in  a  further  advanced  stage  than  Fig.  7,  from  the 
Buboutaneons  tissue  of  a  young  man  who  died  of  Eastern  leprosy,  much  emaciated. 
Tissue  treated  with  osmic  acid  and  picro-carmine.  Some  of  these  cells  still  retain 
the  angular  form  they  possessed  when  fully  distended  with  fat  and  compressed 
by  neignbouring  fat-cells. 

Plate  XIV. 

Fig.  9. — Still  further  advanced  stage  of  fat-absorpti6n,  from  the  broad  liga- 
ment of  a  pregnant  mouse,  found  almost  dead  from  starvation.  In  this  specimen 
the  first  stage  of  retrogression— that  of  fiEit-absorption— is  seen  completed,  a,  a. 
Monoglobular  fat-cells,  once  fully  distended,  by  fat  now  undergoing  absorption. 
by  6.  Multiglobular  fat-cells  undergoing  fat-absorption  in  the  multiglubular  con- 
dition, c,  c.  Fat-cells  from  which  all  the  fat  has  been  absorbed.  <f,  rf.  Nuclei  of 
the  surface  endothelium.  «,  e.  Edge  of  dense  tract  of  exhausted  fat-cells  lying 
along  lines  of  great  blood-vessels.  /.  Capillary  blood-vessel.  No  difference  is 
traceable  between  the  fat-cells  in  man  and  those  of  the  smaller  mammals. 

Fio.  10. — From  the  same  preparation  as  Fig.  9,  showing  the  commencement  of 
the  second  stage  in  retrogression  of  the  fat-cell,  when  the  cell-substance  breaks  up 
and  moves  off  in  the  form  of  granules.  A.  Group  of  exhausted  fiEit-cells  from  wliioh 
aU  the  fat  has  become  absorbed,    a.  General  break  up  of  one  of  the  cells  of  the 

Cup ;  the  g^nules  are  seen  passing  away  from  it  in  every  possible  direction. 
I.  Similar  cells,  in  which  the  break-up  is  even  further  advanced.  /.  Spindle- 
shaped  cell  belonging  to  a  capillary  now  broken  up.  k.  Nuclei  of  surface 
endothelium. 

Fig.  11.— From  the  same  animal  as  Fig.  5,  where  fat  has  been  deposited 
in  cells  similar  to  those  seen  in  group  A,  Fig.  10.  These  cells  had  undergone 
granular  change  but  not  exodus,  so  that  tlie  newly  formed  fut-globules  appear 
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This  task  proves  much  simpler  than  might  have  been  expected, 
considering  the  opposite  opinions  held  on  l£e  subject,  partly  owing 
to  the  modifications  we  have  introduced  into  methods  of  preparation 
of  tissues  for  examination,  and  partly  because  we  find  tnat  the 
opposite  opinions  referred  to  are  due  principally  to  the  fact  that 
obserrers  have  regarded  the  same  cell  element  from  different  points 
of  view,  in  different  shapes,  and  under  different  aliases ;  so  that, 
while  those  who  have  examined  it  fix)m  the  front  have  insisted  that 
the  faX  was  first  developed  in  a  flat  or  round  cell,  those  who  have 


imbedded  in  a  granalar  matrix,  unlike  that  in  Fig.  5,  which  is  transparent  and 
had  not  letrogra'led  so  far  as  in  this  figure,  a,  a.  Exhausted  and  granular  fut- 
celli  in  whi(£  &t  has  been  re-deposited.  6.  Similar  cell,  from  which  some  of 
the  fdX  has  been  extruded,  but  its  protoplasm,  having  been  previously  fixed  by 
aOver  and  osmic  acid,  has  not  contract^  c.  Granular  cells  which  had  under- 
eooe  exodus,  but  to  which  the  granules  have  returned,  d.  Wandering  oell. 
Jnmaration  stained  with  logwood. 

Fio.  12. — ^Preparation  from  a  rat  which  died  of  old  age,  showing  a  mass  of 
fat-eells  undergoing  granular  exodus  and  moving  off  tn  masse  fh>m  the  bed  where 
they  had  been  formed,  a.  Wandering  cell.  6.  Exhausted  fttt-cells  which  have 
not  undeigone  granular  exodus,  c,  c.  Fat-cells  undergoing  granular  exodus  and 
moving  off  en  masse.  Preparation  treated  with  silver,  osmic  acid,  and  picro- 
carmiue. 

Fio.  13. — ^From  the  same  preparation  as  Figs.  9  and  10  ;  shows  the  end  of  the 
aeeond  stage  of  retrogression  of  the  fat-cell,  a,  a.  Fat-cells  in  a  further  advanced 
Btage  of  exodus  than  those  in  Figs.  10  and  12.  6.  Cell  in  the  last  stage  of  gmnular 
exodos,  nucleus  and  cell-outline  again  becoming  distinct,  d,  d.  Group  of  cells  in 
a  branched  condition,  and  still  containing  a  few  granules.  They  appear  to  be 
the  wandering  cells,  resulting  from  original  fat-cells,  lying  in  the  same  position 
as  the  group  e,  /.  Spindle-:»haped  cells,  resulting  from  the  break-up  of  capiUaries 
that  were  aistributed  to  the  now  iU)dorbed  fat-tract  g.  Large  blood-vessel,  now 
eontracted  and  about  to  break  up  into  spindle-cells.  A.  Nuclei  of  surface 
endothelium. 

Fio.  14. — From  the  same  animal  as  Fig.  12  ;  shows  different  stages  in  retro- 
greision  of  fat-cells,  where  the  granules  have  retomed,  consequently  upon  some 
bhort  retnm  of  nutrition.  0,  e.  Cells  in  a  fat-tract  which  have  not  yet  undergone 
granular  break-up.  c,  c.  Cells  undergoing  granular  exodus.  6,  h.  Cells  which  have 
undergone  granular  exodus,  but  to  which  the  granules  have  returned,  a.  A  cell 
midway  in  condition  between  6  and  c,  and  which  is  assuming  the  branched  or 
wandering  condition.  /.  Nuclei  of  surface  endothelium,  d.  Capillary  of  fat- 
tract     Preparation  treated  with  silver,  osmic  acid,  and  logwood. 

Fio.  15.— From  mebentery  of  young  rat  weaned  naturally  by  its  mother  about 
a  wec^  previously,  consequently  upon  which,  although  well  supplied  with  food,  it 
had  boMHne  very  lean,  and  showcKl  granular  cells  in  tie  branched  or  wandering 
condition,  a,  a.  Branched  granular  cells  lying  alongside  a  blood-vessel,  to  bo 
oompu^  with  the  ordinary  branched  cells,  6,  6,  commonly  called  connective- 
tiaiue  cells,  but  virtually  wandering  cells. 

Fio.  16. — From  the  same  animal  as  Fig.  15,  showing  granular  cells  a,  a,  lying 
amidst  a  group  of  ordinary  wandering  cells  6,  6,  in  a  natural  hole  of  the  broad 
ligament  of  we  liver,  and,  therefore,  on  its  free  surface,  which  they  have 
probaUy  reaehcl  as  seen  in  Fig.  15.  These  cells  are  now  in  the  condition  of 
cell  A,  Fig.  1,  with  which  we  commenced,  and  in  the  same  preparation  different 
■tagea  of  the  granular  cells  may  be  traced,  until  they  end  in  the  ordinary 
wandering  cell 

All  these  drawings  have  been  made  by  the  camera  lucida,  under  the  samo 
power  of  800  diametons  reduced  afterwards  one-half  except  Figs.  9  and  11 
reduced  to  one-third.  When  not  otherwise  stated,  the  tissues  have  been  fixed 
by  silver,  stained  by  pyiogallate  of  iron,  and  mounted  in  glycerme. 
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seen  it  edgeways  have  as  stoutly  maintained  that  it  was  derebped 
from  a  branched  or  spindle  cell 

Thus  it  is  that  Tlemming,  whoso  researches,  published  nine 
years  ago,  are  probably  the  most  extensive  on  this  subject,  not  only 
msists  that  fat-cells  are  developed  from  the  branched  fixed  ceils  of 
the  connective  tissue  alone,  but  he  emphasizes  this  opinion  by 
declaring  that  he  commenced  his  investigations  in  the  full  belief 
that  fat-cells  were  developed  from  wandering  cells,  and  that  his 
investi^tions  forced  him  to  give  up  this  his  original  idea.  Elein 
also,  whose  opinions  on  this  question  are  probably  the  latest  that 
have  appeared  in  En^Ush,  does  not  seem  to  have  worked  out  the 
question  for  himself,  but  accepts  and  teaches  Flemming's  concla- 
sions,  with  the  exception  of  the  one  where  Flemming  holds  that  the 
jbt-cells  are  developed  from  the  adventitia  of  blood-vessela 

He  also  specially  refers  his  readers  to  the  branched  ceUs  of  the 
fossa  infraorbitalis  of  rabbits  as  the  most  suitable  in  which  to 
study  the  development  of  fat-cells,  and  states  ''that  he  thinks  it 
unnecessary  to  warn  his  readers  against  the  possible  assumption 
that  the  lymph-corpuscles  are  the  ^ments  which  become  converted 
into  fiat-cells. ' 

Eanvier,  in  his  'Traits  d'Histologie,'  now  being  published, 
states  distinctly  that  fat-cells  are  developed  from  round  cells 
(corps  globuleux),  and  gives  drawings  which  are  characteristically 
clear  and  trustworthy.  He  states  that  he  is  entirelv  opposed  ta 
Flemming's  ideas^  and  holds  that  the  round  cells  &om  which  &t-cells. 
are  developed  are  special  in  their  character  even  from  their  origin. 
Of  other  observers  we  may  brieflv  note  that  BoUett  holds  the 
opinion  that  fat-cells  are  developed  trom  small  round  granular  cells. 
Virchow  and  Frey  say  that  in  the  eniWo  they  are  developed  from 
round  cells,  but  they  agree  with  Yon  Wittich  and  Foerster  that  in 
the  intermuscular  connective  tissue  and  in  pathological  formations 
they  are  developed  from  spindle  and  branched  cells.  Czajewicz 
holds  that  they  are  develoned  from  small,  delicate,  flattened  cells, 
which  look  like  spindle-cells  when  seen  edgeways,  but  he  does  not 
even  mention  the  wandering  cells,  although  they  were  well  known 
when  he  wrota  Toldt,  again,  beUeves  that  fitt-tracts  are  glandular 
in  their  nature ;  and  Eanvier  agrees  with  him  so  feur  as  to  call  a  &t- 
cell  a  unicellular  gland.  According  to  Toldt,  these  glands  (fiat- 
tracts)  develop  from  special  centres  m  the  embryo,  whereas  in  the 
adult  fiat-cells  are  only  developed  from  pre-existing  fiat-ceUs. 

Turning  now  to  our  own  researches,  we  wish  first  to  state  that 
we  can  see  no  reason  for  specially  studying  the  growth  of  fiat-cells 
in  the  embryo.  They  are  not  embryonic  structures  in  the  ordinary 
sense  of  the  term,  but  are  merely  adjuncts  to  the  processes  of  nutri- 
tion, whether  found  in  adult  or  embryo,  the  process  of  development 
being  similar  in  both ;  and  in  studying  their  life-history  under  the 
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Mkroeoope  we  are  studying  physiological  changes  rather  than  special 
anatomical  elements,  changes  which,  in  the  space  of  a  few  days,  may 
pass  fixnn  the  first  appearance  of  &t  in  a  cell  to  its  full  deyelopment, 
and  subsequent  decline  and  disappearance. 

While  the  conclusions  of  many  of  the  observers  we  have  enume- 
rated have  been  arrived  at  on  the  bodies  of  fishes,  frogs,  porpoises, 
&c^  we  have  specially  drawn  our  conclusions  from  investigations 
carried  out  on  the  smaller  mammals,  as  bearing  more  directly 
npon  man,  and  wherever  possible  we  have  compared  these  with  pre- 
parations from  the  human  body,  with  the  result  of  finding  complete 
identity  throughout  Contrary,  however,  to  the  opinion  of  many 
anthonties,  we  have  found  the  serous  membranes  me  most  useful 
for  our  investigation,  being  enabled  to  utilize  these  by  virtue  of  special 
methods  of  our  own,  which  we  shall  describe.  Of  these  membranes  the 
most  serviceable  is  the  growing  broad 
ligament  of  pregnant  rats  and  mice ;  for 
the  growth  of  this  thin  structure  during 
their  short  term  of  gestation  is  so  rapid, 
tiiat  the  developing  cells  and  otner 
structures  remain  isolated,  having  no 
tdme  to  form  themselves  into  the  dense 
masses  which  seem  to  have  foiled  other  A, Upper  ring ;  B,  Lower  ring; 
observers.  Indeed,  confining  one's  ex-  C»  Membrane  between  them. 
aminations   to   sections   of   tissue,  as 

recommended,  would  render  it  impossible  to  see  the  most  interest* 
ing  of  the  phenomena  in  the  life  of  the  fat-cell,  which  can 
omy  be  recognized  in  xminjured  membranes,  and  at  the  extremes 
of  cell  promontories  or  isolated  cell  groups  or  islands  in  such 
membranes. 

Before  ever  the  membrane  is  excised  from  the  body  of  the 
animal,  it  must  be  evenly  stretched  once  for  all,  so  as  to  keep  the 
lines  of  vessels  apart  from  each  other,  and  consequently  the  tracts  of 
&t-cells  which  he  close  to  them  dear  for  examination.  Moreover, 
while  the  various  reagents  are  gently  applied,  and  the  membrane 
is  being  continually  subjected  to  examination  under  the  Microscope, 
no  fold  must  ever  rufiQe  its  surface,  nor  any  object  be  touched  oy 
it  until  it  is  permanently  put  up  as  a  preparation. 

These  desiderata  are  obtained  by  usmg  the  histological  rings 
invented  by  us,  of  which  we  show  specimens.  They  will  be  found 
to  be  most  simple  and  usefril  adjuncte  in  the  biological  laboratory. 
These  rings  are  always  made  in  pairs,  one  fitting  tightly  upon  the 
other,  with  a  certain  amount  of  taper  in  each ;  and  when  a  piece  of 
membrane  is  jammed  between  them,  the  whole  has  the  appearance 
of  a  tambourine.  They  ought  always  to  be  made  of  vulcanite,  as 
metals  are  acted  upon  by  acids ;  bone,  ivory,  and  other  animal  sub- 
stances throw  down  salto  like  ddoride  of  gold  from  their  solutions ; 
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while  glass,  wood,  &c.,  are  too  fragile  for  use.  We  have  them  made 
of  all  diameters,  but  the  most  useful  size  for  ordinary  glass  slides  is 
seyen-eighths  of  an  inch  in  diameter. 

When,  therefore,  we  wish  to  examine  the  serous  membranes,  the 
animal  must  be  killed  gently  by  chloroform  ;  indeed,  as  soon  as  it 
is  insensible  it  ought  to  be  even  drenched  with  the  anaesthetic,  which 
seems,  when  thus  given  in  excess,  to  anaesthetize  the  individual  cells 
as  wcJl  as  the  animal.  No  time  should  be  lost  by  injecting  the 
animal,  as  by  doing  so  at  first  we  missed  some  most  valuable  indica- 
tions ;  but  immediately  after  death  the  abdomen  should  be  opened 
up  to  the  fullest  extent,  a  portion  of  the  uterus  or  intestine  seized 
with  the  forceps,  and  gently  lifted  up,  so  as  to  stretch  the  membrane 
which  attaches  it  to  the  back  of  the  abdominal  wall.  Upon  one  sur- 
£Etce  of  this  membrane  the  smaller  ring  of  the  pair  is  applied,  and  upon 
the  opposite  sur&ce  the  larger  ring  is  adapted,  and  pres^  gently 
with  a  slight  circular  motion  upon  the  smaller  ring,  so  as  not  to 
rupture  the  deUcate  membrane,  until  it  jams  itself  upon  that  smaller 
ring,  with  the  membrane  lying  between  them.  It  may  now  be 
snipped  off  with  fine  scissors  external  to  the  rings,  thus  separating 
it  from  the  rest  of  the  body  of  the  animal ;  and  we  have  then  a 
miniature  tambourine  formed,  in  which  condition  the  membrane 
remains  until  finally  disposed  of. 

Our  next  step  is  to  apply  to  either  or  both  surfiwes,  with  the 
greatest  care  and  without  any  preUminary  washing,  a  half  per  cent, 
solution  of  nitrate  of  silver  in  distilled  water,  and  after  a  few 
instants'  exposure  to  its  influence,  the  preparation  is  carefully 
washed  with  distilled  water,  and  exposed  for  a  short  time  to  a  dull 
northern  light,  until  the  desired  action  of  the  silver  has  been  obtained, 
as  shown  under  the  Microscope.  We  may  now  expect  that  not  only 
have  the  various  cells  forming  the  membrane  been  fixed  in  the  con- 
dition or  shape  they  possess^  during  life,  but  that  the  shoals  of 
wandering  cells,  which  are  continually  groping  over  the  free  surfsu^es 
of  the  abdominal  organs,  will,  as  far  as  they  existed  upon  the  free 
sur&ce  of  our  piece  of  membrane,  be  firmly  fixed  in  sttu,  and  the 
whole  may  now  be  subjected  to  various  staining  processes. 

Of  these,  by  far  the  most  suitable  and  generally  used  by  us  for 
such  tissues  is  the  process  invented  by  one  of  us,  and  described  three 
years  ago  in  the  Journal  of  the  Quekett  Club. 

The  tambourine  membrane  is  first  soaked  for  a  few  minutes 
in  spirit,  to  deprive  it  of  water,  and  a  2  per  cent,  solution  of 
perchloride  of  iron  in  spirit  is  filtered  upon  it.  After  the  lapse 
of  a  few  minutes  a  few  drops  of  a  2  per  cent,  solution  of  pyro- 
gaUic  acid  in  spirit  is  likewise  filtered  upon  it,  and  in  a  few 
minutes  more,  according  to  the  depth  of  tint  required,  the  whole 
may  be  washed  in  ordinary  household  water ;  a  few  drops  of  glyce- 
rine placed  upon  the  membrane  render  it  transparent,  and  it  is 
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now  ready  for  examination,  or  for  being  mounted  permanently  as 
a  preparation. 

Althongh  this  process  of  staining  is  by  fsur  the  quickest  and  best 
for  showing  the  development  of  fet  in  cells,  it  will  be  found  advisable, 
more  especially  when  studying  their  disappearance,  to  reverse  the 
method,  and,  after  treatment  with  silver  solution,  to  treat  the  mem- 
brane first  with  oemic  acid,  to  render  the  fat  quite  black,  and  then 
with  logwood  solution,  to  render  the  cells  and  their  nuclei  evident. 
But  whatever  processes  the  membrane  may  be  subjected  to,  it  will 
always  be  advisable  to  examine  it  from  time  to  time  under  the 
Microscope,  the  membranous  surfttce  of  the  tambourine  being 
placed  uppermost  on  the  sta^e ;  and,  as  may  easily  be  conceived,  it 
may  thus  be  continually  subjected  to  examination  without  touching 
anything  or  its  receiving  any  injury  whatever. 

Instead  of  commencing  with  the  ancestry  of  the  fat-cell,  we  find 
it  more  convenient  to  start  from  the  first  appearance  of  fiat-globules 
within  one,  and  to  trace  their  gradual  mcrease  until  we  reach 
the  fully  charged  fieit-cell.  This  condition  is  well  shown  in  Fig.  1, 
from  the  broad  ligament  of  the  uterus  in  a  well-nourished  pregnant 
mouse.  At  a  we  see  the  first  sign  of  &t  making  its  appearance,  as 
two  minute  oil-globules  within  a  cell,  one  on  each  side  of  the  cell- 
nucleus.  At  h  we  have  a  stage  further  advanced,  and  notice  three 
&t-globuIes  within  a  cell,  each  of  the  globules  being  larger  than 
either  of  the  two  globules  seen  in  the  cell  last  described.  In  this  way 
we  may  trace  the  progressive  development  of  fat  in  o,  d,  a,  and  /, 
where  the  large  fat-globules  which  nil  the  cells  are  on  the  point  of 
running  together  to  form  the  fully  developed  fat-cells  seen  in  Figs.  4 
and  6.  Let  us  now  return  to  cell  a,  and  proceed  in  the  opposite 
direction.  All  the  cells  we  have  referred  to  lie  between  the  layers 
of  endothelium  covering  both  surfaces  of  the  membrane,  or,  in  other 
words,  in  the  substance  of  the  membrane  itself.  Now,  there  can  be 
no  doubt  that  cell  a  is  of  the  same  nature  as  cell  g,  in  which  no  fiat- 
globules  have  as  yet  appeared,  and  which  Ues  like  the  rest  in  the 
substance  of  the  membrane.  But  g  is  evidently  similar  to  cell  h, 
which  is  certainly  a  wandering  cell  lying  external  to  the  membrane, 
for  it  has  placed  itself  in  one  of  the  natural  holes  which  are  so 
plentifully  K)und  in  such  membranes;  it  is  evidently  similar  to 
the  group  of  wandering  cells  seen  near  cell  e,  all  of  which,  by  the 
binocular  Microscope,  may  be  seen  to  lie  on  the  free  surface  of  the 
endothelium,  over  which  they  were  travelling  when  the  silver  solu- 
tion killed  and  fixed  them  in  that  position.  Other  minor  ftaturos 
stamp  these  as  being  wandering  cells ;  thus  cell  i  possesses  two 
nuclei,  h  has  a  purse-shaped  nucleus  where  the  one  is  about  to 
become  two,  while  at  y  we  nave  the  early  stage  or  type  of  the  newly 
bom  wandering  cell ;  so  that  even  without  going  further  we  might 
venture  to  conclude  that  fat-cells  are  developed  from  wandering  cells 
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in  the  substanoe  of  the  membrane  (in  this  case),  and  {hat  these 
ancestral  cells  are  not  special  in  their  natnre,  as  held  by  Banyier, 
bat  are  porel^  and  simpiy  wanderers. 

The  rdationship  between  the  fiftt-cells  and  wandering  cells  may 
be  eyen  more  dearly  traced  in  Fig.  2,  from  the  mesentcury  of  a  rat, 
where,  lying  between,  or  rather  opposite  the  space  between,  two 
^npe  of  &t-cdls,  we  see  a  portion  of  one  of  those  shoals  of  wander- 
mg  cells,  which  may  always  be  found  on  the  free  sar£eu»  of  such 
membranes,  lying  sometimes  like  tiie  lines  of  drift  rubbish  from  a 
receding  tide,  and  at  other  times  in  clusters  or  buds  attached  by  a 
pedicle,  if  sufficient  care  has  been  taken  not  to  rub  or  ruffle  the 
BQitBuse  of  the  membrane  or  rudely  to  wash  them  away. 

The  &ct  that  these  ceUs  are  to  be  found  scattered  oyer  the  free 
8ur£BM)e  of  such  membranes,  and  unconnected  with  other  structures, 
is  dear  proof  of  their  being  wandering  cells;  and  when  we  can 
trace  identity  between  them  and  similar  cells  becoming,  or  about  to 
become,  £Eit-cells  lying  between  the  endotheUum-coyered  surfieuses, 
the  direct  relationship  between  the  two  becomes  eyidenb 

In  Fig.  2,  with  tnree  or  four  exceptions,  all  the  wandering  cells 
depicted  there  he  on  the  upper  free  sur&ce  of  the  membrane ;  on  the 
opposite  free  surface  of  the  membrane  there  were  quite  as  many,  but 
to  preyent  confusion  we  haye  not  drawn  them.  For  the  same 
reason,  we  haye  only  drawn  the  endotheliam  outlines  on  the  upper 
Bui&ce,  except  at  cell  a,  where  we  haye  inserted  in  dotted  unes 
the  outline  markings  of  the  endothelium  on  the  lower  surfEtce  of 
the  membrane,  in  order  to  show  clearly  that  cell  a  lies  between  the 
surfaces  in  the  substance  of  the  membrane,  and  that  it  is  identical 
with  cells  0  and  d  lying  on  the  free  surface,  and  forms  a  link 
between  these  and  cell  h  lying,  like  itself,  between  the  endothelium- 
coyered  sur&cee,  and  which,  as  is  shown  b^  the  two  fiftt-globules  within 
it,  is  rapidly  becoming  a  fat-cell  bdongmg  to  the  group  of  which 
cell  /  is  a  fully  deyeloped  &t-celL 

It  has  been  urged  as  a  reason  for  holding  the  progenitor  of  the 
fat-cell  to  be  a  special  form,  distinct  from  the  wandering  cell,  that 
the  latter  is  globular  and  the  former  flat  and  round ;  but  a  glance  at 
such  a  group  of  wandering  cells  as  is  shown  in  Fig.  2  lets  us  see 
both  forms,  with  eyeiy  yariety  of  gradation  between  them.  Young 
wandering  cells  like  a  haye  so  little  protoplasm  round  their  nucleus, 
that  they  retain  the  globular  form  when  exposure  to  cold  or  to  silyer 
solution  has  forced  mem  to  rekact  their  amoeboid  processes  and  die 
on  the  spot. 

Full-grown  wandering  cells,  on  the  other  hand,  with  abundance 
of  protoplasm  round  their  nucleus,  like  cells  e,  c,  remain  spread  oyer 
a  certain  extent  of  sur£Etce  when  subjected  to  the  same  conditions 
as  those  affecting  cells  d,  d.  Eyery  gradation  of  form  may  be  seen 
between  these  two  extreme  types,  and  we  may  also  note  that,  when- 
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enrer  a  wandering  cell  is  about  to  become  a  &t-cell,  it  deyelops  a 
considerable  amonnt  of  protoplasm  or  oell-snbstanoe  proper,  which 
increases  likewise  pari  passu  with  the  growth  of  the  &t  within  it, 
80  as  to  form  a  strong  envelope  for  the  great  globe  of  iskt  in 
the  folly  developed  iat-celL 

Wandering  cells,  therefore,  like  e  and /and  especially  a,  with  a 
comparatively  large  amount  of  protoplasm,  although  apparently 
room  when  viewed  from  the  front,  are  also  flat,  and  when  viewed 
edgeways  they  appear  like  long  or  spindle-shaped  cells,  thus  causing 
and  acoountii]^  mr  a  certain  amount  of  confusion  in  the  views  and 
descriptions  of  different  observers;  for  in  the  thick  subcutaneous 
tissue  (unlike  idiis  thin  membrane)  in  which  it  has  been  recommended 
to  study  the  development  of  fat-cells,  these  cells  are  seen  as  often 
edgeways  as  any  otner  wa^. 

If  we  have  succeeded  in  showing  that  fat-cells  are  developed 
from  wandering  cells,  and  that  the  hastily  assumed  difference 
between  globular  and  flat  round  cells  gives  no  ^und  for  supposing 
that  the  progenitors  of  the  fat-cell  were  special  even  from  their 
orimn,  and  if  we  have  also  succeeded  in  reconciling  the  views  of 
BoUett,  Eanvier,  Gzajewicz,  and  others,  who  have  held  respectively 
that  fat-oells  were  devebjml  from  flat  and  from  round  cells,  are 
we  therefore  to  hold  that  Flemming  and  others,  who  have  insisted 
that  fistt  was  developed  in  branched  cells,  are  wrong  in  their  views  ? 
By  no  means;  and  we  hope  to  be  able  to  show  that  they  also 
are  correct,  and  that  perhaps  the  chief  cause  of  disagreement  be- 
tween observers  lies  in  the  £em^  that,  by  different  methods  or  modi- 
fications in  methods  of  preparation,  the  same  elements  were  shown  in 
all  the  different  forms  referred  to.    Even  at  the  risk  of  appearing 

Erolix,  we  shall  point  out  how  slight  modifications  in  preparation 
ave  changed  our  views  slightly,  and  appear  to  justify  tne  opposite 
opinions  held  by  different  observers. 

When  we  first  commenced  this  research  some  years  ago,  we  were 
careful  to  bleed  the  animal  to  death,  after  making  it  insensible  by 
chloroform,  and  after  the  blood  had  been  withdrawn  as  much  as 
possible,  the  blood-vessels  were  filled  with  a  coloured  injection,  and 
the  body  was  left  to  cod  before  we  opened  it  to  procure  the  membranes 
for  our  preparations.  In  this  way  the  preparations  from  which 
Figs.  1,  2,  and  4  were  drawn,  were  made,  and  we  believed  that  tsAr 
oeUs  were  specially  developed  from  round  or  fiattened  wandering 
oeDs.  Some  time  afterwaras,  being  in  a  huny,  we  dispensed  with 
the  preliminary  bleeding,  injecting,  and  cooling,  and  found  that 
we  tnus  obtained  singularly  beautiful  and  illustrative  specimens, 
especially  when  the  animal  had  been  drenched  with  cnloroform 
after  it  was  insensible.  The  vessels  were  still  distended  by  fluid 
blood,  and  all  the  wandering  cells  within  the  membrane  were 
found  in  a  more  or  less  branched  condition,  even  when  a  large 
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nnmber  of  fat-globtdes  had  become  developed  within  them.  In 
this  way  the  preparation  from  which  Fig.  3  has  been  drawn  was 
made  from  the  broad  Ugament  of  a  pregnant  monse;  and  as  an 
example  of  the  rapidity  with  which  snch  a  specimen  can  be  made 
by  onr  special  process,  we  may  remark  that  within  twenty  minntes 
after  the  animal  had  been  brought  to  ns  to  be  destrcmd,  it  was 
killed  by  chloroform,  opened^,  we  membrane  stretched  on  ringSy 
silyered  and  stained  black,  clarified,  and  mounted  as  a  permanent 
preparation. 

Strange  to  say,  when  the  first  modification  (by  injection)  was 
practised,  the  wandering  cells  were  found  in  great  numbers  on  the 
free  surfiEices  of  the  membranes,  as  if  during  bleeding,  injecting,  and 
cooling  they  had  endeavoured  to  make  their  way  from  the  blood- 
vessels or  meir  neighbourhood  to  the  serous  cavities ;  on  the  con- 
trary, when  the  animal  was  quickly  killed  by  chloroform  and 
opened,  they  were  seldom  seen  on  the  free  surfaces.  In  this  case, 
the  jamming  of  the  one  ring  upon  the  other  keeps  the  blood- 
vessels distended  by  fluid  blood,  and  the  first  preparation  thus 
obtained  is  generally  fiiultless,  yet  the  very  act  of  excising  the  rings 
with  membrane  attached  opens  the  blood-vessels  left  behind,  and  thus 
a  thin  sheet  of  blood-corpuscles,  scarcely  noticeable  to  the  naked  eye, 
comes  to  be  spread  on  the  surface  of  me  remaining  membrane,  and 
when  silver  solution  is  apphed,  the  sheet  of  red  blood-corpuscles 
becomes  fixed  in  sit%  and  completely  obscures  the  preparation.  If, 
however,  a  jet  of  water  is  directed  upon  this  membrane  before 
applying  the  silver,  these  will  all  be  washed  away,  but  of  course 
leavmg  the  various  cells  in  an  altered  condition,  to  be  fixed  by  the 
subsequent  appUcation  of  silver.  This  shows  the  great  advantage 
to  be  gained  by  using  the  silver  on  clean  preparations,  without  pre- 
liminary washing,  as  this  not  only  washes  away  the  cells  on  free 
surfaces,  but  it  also  alters  the  forms  of  those  left  behind. 

Fig.  3  may  therefore  be  r^arded  as  a  typical  specimen  of 
wandering  cells  fixed  in  their  branched  condition,  and  m  that  con- 
dition they  are  becoming  fixed  cells  wherever  fat  is  seen  developing 
within  them.  We  there  see  the  various  stages  of  the  development 
of  fat  within  branched  cells  as  clearly  as  they  were  seen  within 
round  cells  in  Fig.  1,  and  the  different  amounts  of  protoplasm 
developed  round  the  branched  wandering  cells  is  as  variea  and 
distinctive  as  in  the  round  wandering  cdls  seen  in  Fig.  2.  In 
short,  we  claim  not  only  to  have  shown  that  fat-<^lls  are  specially 
developed  from  vTandering  cells,  but  that  these  wandering  celb 
may  appear  to  be  round  or  branched  cells,  according  to  the  process 
or  modifications  of  processes  by  which  they  have  been  prepared; 
and  we  believe  we  have  thus  reconciled  the  views  of  different 
observers,  as  fieur  as  the  shape  of  the  parent-cell  of  the  &t-cell  is 
concerned,  those  views  being  erroneous  principally  because  they 
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were  too  exdusiye  in  their  limitation  to  only  one  form  of  the 
parent-celL 

When,  however,  we  pass  from  the  mere  expression  of  shape  to 
the  opposite  opinions  held  by  different  observers  regarding  the 
essential  nature  of  the  parent-cells,  we  find  it  impossible  &mei  to 
reconcile  these  opinions  or  to  agree  with  any  one  of  them.  We 
agree  as  little  with  Banvier  in  supposing  those  parent-cells  to  be 
Bpedal  in  their  nature,  as  we  do  with  Tolat  in  supposing  that  onlj 
fat-cells  can  give  origin  to  fatore  fat-cells.  Klein's  idea  of  pen- 
lymphangeal  nodnles  developing  into  fat-tracts,  and  &t-tract8  being 
appanages  of  the  lymphatic  system,  appears  to  us  too  fEir-fetcheC 
so  that  there  only  remains  for  us  to  discuss  how  &r  it  is  correct  to 
consider  &t-ceUs  as  developed  from  the  fixed  cells  of  the  connective 
tissue  or  from  the  adventitia  of  blood-vessels. 

What  is  the  connective  tissue,  and  what  are  its  branched  cells  ? 
These  are  questions  which  we  admit  we  are  unable  to  answer, 
unless  it  be  to  the  effect  that  we  believe  both  terms  to  be  no  longer 
applicable  to  the  cells  or  tissue  to  which  they  were  at  one  time 
attached. 

The  term  connective  tissue,  since  it  was  first  applied  by  Johannes 
Miller,  has  been  modified  out  of  all  its  original  meaning  by  succeed- 
ing histolpgists,  until  at  the  present  day  no  two  histologists  of 
eminence  are  agreed  upon  what  constitutes  that  tissue. 

Held  at  one  time  to  include  such  structures  as  cartilage  and 
bone,  in  whose  fixed  cells  no  one  ever  supposed  fat  to  be  normally 
developed,  it  is  now  almost  confined  to  gelatinous,  or  what  are 
called  fibrous  tissues  in  general,  such  as  tendons,  the  subserous  and 
subcutaneous  tissues,  &c.  For  our  part,  even  if  we  acknowledge 
the  branched  cells  in  tendon,  the  cornea,  and  similar  structures  to  be 
fixed  cells,  yet  here  also  no  one  supposes  that  they  can  normally 
become  £at-cells ;  and  as  regards  the  subcutaneous  and  subserous 
tissues  in  which  fat-ceUs  are  generally  found,  we  cannot  admit  that 
the  branched  cells  found  there  are  anything  other  than  wandering 
cells,  moving  through  the  soft  gelatinous  matrix  to  enter  into  the 
formation  of  blood-vessels,  fsit^lls,  or  any  of  the  other  definite 
fixed  cells  fDund  thero,  or  leaving  them  in  retrogression  when  that 
phase  supervenes.  Even  should  the  term  connective  tissue  be 
retained  for  the  matrix  or  tissue  referred  to,  we  must  hold  the  term 
fixed  branched  cells  to  be  incorrect  and  inapplicable,  and  so  far  we 
are  at  variance  with  Flemming,  Elein,  and  others,  who  speak  of 
these  as  fixed  branched  cells.  But  in  so  far  as  we  believe  the  wander- 
ing ceUs  and  the  branched  cells  they  rofer  to  to  be  identical,  we  agree 
with  them  as  to  the  parent-cells  of  the  fat-cells.  It  is  rather  a 
curious  commentary  on  the  term  fixed  branched  cell  of  the  connec- 
tive tissue  that  Banvier,  one  of  the  latest  and  best  of  histologists, 
entirely  denies  the  existence  of  such  a  cell,  and  endeavours  to  show 
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that  the  fixed  cell  of  the  ocmnectiye  ticsae  is  a  broad  flat  cell, 
'' cdlule plate*'  which,  when  applied  to  fibres,  has  the  appearance, 
bat  only  the  appearance,  of  beme^  a  branched  cell  Of  conrse  we 
are  equally  at  issae  with  him  in  his  conception  of  a  fixed  cell  of  the 
oonnectiye  tissue,  and  believe  that  his  ''cellnle  plate"  is  only  an 
exhausted  fat-cell,  such  as  we  have  drawn  in  Figs.  9, 10,  and  11 ; 
and  if  anyone  takes  the  trouble  to  compare  our  drawings  with  the 
drawings  ffiven  by  Banvier  at  page  340  of  his  '  Traits  d'Histologie ' 
of  his  ^  oeUule  plate  "  (of  whicn  we  haye  seen  the  original),  he  will 
see  a  wonderM  identi<nr  between  them,  an  identity  which  does  not 
stop  with  appearance,  but  is  continuous  even  in  the  physiological 
attributes  he  ascribes  to  it. 

All  these  considerations  show  how  dangerously  vague  a  term  is 
that  of  the  connective  tissue,  and  as  we  have  already  held  that  in 
tbose  divisions  of  it  which  we  have  been  considering  there  are  no 
special  fixed  branched  cells,  it  is  clear  that  in  our  opinion  no  fair- 
cells  can  be  formed  from  them. 

The  hypothesis  advanced  by  Flemming  that  £Bit-cells  are 
developed  uom  the  branched  cells  (A  the  adventitia  of  the  blood- 
vessels, seems  to  have  met  with  general  and,  it  seems  to  us,  un- 
merited condemnation,  for  we  have  evidently  here  only  an  error  of 
name  and  not  of  fact. 

In  the  first  place,  as  Flemming  is  not  responsible  for  the  term 
adveniitia  o/hloodrvessels,  let  us  inquire  what  really  constitutes  this 
adventitia.  Anyone  who  studies  silvered  preparations  of  the  skin 
in  mammals,  cannot  fjEol  to  be  struck  by  the  numerous  and  well- 
marked  branched  cells  which  lie  specially  upon  the  veins  forming 
their  so-called  adventitia  and  stretcning  out  from  them  for  a  con- 
siderable distance  into  the  neighbouring  gelatinous  matrix,  or,  as  it 
is  called,  white  fibrous  tissue. 

The  number  of  these  branched  cells  seems  to  be  considerably 
affected  by  various  pathological  conditions,  so  mnch  so  that  we  feel 
unable  to  admit  that  they  are  anything  else  than  wandering  cells 
clustering  about  the  vein  as  if  they  were  either  about  to  enter  cur  to 
leave  it. 

That  fat  should  be  developed  in  such  y^andering  cells  lying  in 
so  close  proximity  to  nutrition,  is  not  only  reasonable,  but  in  general 
accordance  vdth  our  observations ;  for,  as  a  matter  of  fact,  &t-cell8 
in  a  fat-tract  found  close  to  the  lines  of  blood-vessels,  seem  to  be 
developed  from  the  vrandering  cells  nearest  to  the  vessel,  and  which 
would  probably  be  called  cdls  belonging  to  the  adventitia  of  the 


In  Fig.  6  we  have  an  illustration  of  the  manner  in  which  a  At- 
tract ext^ds  along  a  blood-vessel.  In  the  cells  there  shovm,  the 
fat  seen  ynthin  them  had  been  deposited  to  our  certain  knowled^ 
ynthin  a  period  of  twenty-four  hours,  and,  although  deposited  in 
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previoiisly  existing  exhausted  fat-cells,  it  shows  well  the  general 
plan  of  dbvelopmeni  These  fat-cells  had  developed  peripherally 
along  the  blood-vessel  a,  first  as  a  single  row  of  cells  i,  o,  lying 
along  or  upon  the  vessel,  and  afterwards  externally  to  that  single 
file  as  in  the  case  of  cells  c,  c  and  d,  d. 

The  branched  wandering  cells  firom  which  these  cells  had 
originally  been  developed,  might  £Gtirly  have  been  considered  as 
belonging  to  the  so-called  adventitia,  although  at  the  same  time 
they  were  only  wandering  cells  clostering  round  the  vessel.  So 
&r,  therefore,  we  are  inclined  to  agree  with  Flemming  in  the 
identity  of  the  cells  and  locality  he  refers  to,  although  we  cannot 
agree  VTith  him  in  holding  that  these  are  fixed  branched  cells,  or 
^t  the  development  of  &t-cells  only  takes  place  in  the  so-called 
adv^titia,  and  in  being  too  exclusive  as  to  the  locality  of  develop- 
ment ;  for,  as  seen  in  our  drawings,  &t-ceUs  may  develop  either 
singly  (Figs.  1,  3),  or  in  islands  (Figs.  7,  9,  and  11)  unconnected 
with  any  vessel  whatever,  althou^n  it  is  quite  possible  that  the 
parent-cells  only  a  short  time  previously  formed  part  of  the  so-called 
adventitia  of  the  nearest  veins. 

It  is  a  matter  of  common  observation  that  the  tracts  or  masses 
of  &t-ce)ls  lie  dose  to  the  lines  of  blood-vessels,  or,  in  other  words, 
dose  to  the  centres  of  nutrition,  and  considerable  importance  has 
been  attached  to  the  question  of  the  direction  in  which  their  develop- 
ment proceeds.  This  we  consider  to  be  a  wholly  unnecessary 
question,  only  brought  forward  by  way  of  supporting  certain 
erroneous  hypotheses,  and  we  only  now  notice  it  lest  our  silence 
be  mistaken  for  acquiescence  in  them. 

Laying  aside  Toldt  s  idea  that  the  £sit-tracts  are  developed  as 
glands  from  special  centres  in  the  embryo,  as  being  too  extreme  and 
palpably  incorrect  for  serious  discussion,  let  us  pass  to  Flemming's 
nypotheeis  *  that  the  &t-cells  near  blood-vessels  develop  first  close 
to  the  vessels  and  are  then  pushed  to  the  periphery  by  the  grov^ 
at  succeeding  &t-ceUs,  in  other  words,  that  development  is  from  the 
centre  of  nutrition  to  the  periphery.   This  view  seems  to  be  insisted 

*  Since  the  above  was  written,  we  have  found  that  Flemming  has  recently 
pnblifihed  another  article  on  fat-celU  in  vol.  xii.  for  1876  of  the  *  Archiv  flir 
MikroBkopiBche  Aoatoroie.'  That  article  seems  to  be  in  great  pert  a  defence  of 
his  former  opinions,  wliich  had  been  attacked  by  Klein  and  others.  He  has, 
however,  modified  his  views  as  to  the  development  of  fat-cells  close  to  and  from 
tiie  adventititi  c^  blood-vessels,  in  somewhat  the  same  sense  as  we  have  pnt  it. 
He  alao  acknowledges  that  he  was  wrong  in  speaking  of  the  whole  of  the  proto* 
plasmA  of  the  fat-^1  outside  the  fat-globnle  as  the  ceU-waU,  and  he  corrects 
himHftlf  Bo  far  as  to  speak  of  it  only  as  protoplasm,  oatside  of  wliioh,  however,  he 
described  in  very  vague  terms  another,  or,  as  he  calls  it,  a  secondary  ceU-wall  or 
membrane  not  always  neceesarilj  present  In  short,  he  has  adopted  Banvier's 
idea  of  a  fat-oeU-wall,  pure  and  simple,  in  which  what  remains  of  the  ori^nal  pro- 
toplasm is  stiU  to  be  seen  on  its  internal  surface,  only  he  describes  it  oufferently 
as  a  secondary  membrane  formed  outside  of  the  protoplasm,  a  condition  even  more 
complicated  and  more  untenable  than  his  former  opinion. 
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upon  as  a  necessary  corollary  to  his  hypothesis  that  &t-cells  are 
developed  from  the  adventitia  of  blood-vessels,  and  Fig.  4  gives 
fidr  support  to  it,  where  cells  ff,  g,  in  the  early  stage  of  development 
into  £Eit-cells,  lie  at  the  very  centre  of  nutrition,  while  the  fully 
developed  fat-ceUs  a,  a  he  at  the  periphery.  That  this  mode  of 
development  should  be  very  common  is  easily  accounted  for  by  the 
fact  that  both  wandering  cells  and  surplus  nutrition  are  most  plen- 
tiful immediately  external  to  the  blood-vessels,  from  which  they 
indeed  probably  come,  and  consequently  fat-cells  may  most  readily 
be  developed  there.  But  Fig.  1  shows  equally  well  the  more 
advanced  lat-ceUs  lying  nearest  the  vessels,  and  the  earhest  stages  of 
development  of  fat  in  cells  at  the  periphery.  All  this  shows  that 
it  is  incorrect  to  limit  the  direction  of  development  to  one  course  as 
Flemming  has  done,  or  indeed  to  make  a  special  question  of  direction 
of  development,  as  we  have  shown  that  it  may  proceed  from  opposite 
directions  or  from  any  direction. 

In  Fig.  4  it  will  be  observed  that  the  fiat  is  developing  or  bemg 
formed  in  two  different  conditions  within  ceUs,  that  while  in  cells 
a,  a  and  g  only  one  large  globule  exists,  in  cells  h,  h  we  have  a  large 
number  of  comparatively  small  globules  appearing  vrithin  one  cell. 

This  really  points  to  an  important  difference  in  the  time  or 
manner  of  &t  formation  vrithin  cells,  which  we  did  not  perceive 
when  the  drawing  was  made,  but  which  subsequent  observations 
explained.  If  in  a  fat-cell  the  fat  is  slowly  but  steadily  deposited, 
or  has  existed  there  for  a  long  time,  even  if  originally  deposited  in 
globules  which  have  subsequently  run  together,  we  find  in  such 
cases  only  one  large  fat-globule  filung  and  distending  the  cell.  If, 
however,  nutrition  has  been  excessive  and  fiat  rapimy  formed,  we 
generally  find  it  deposited  as  numerous  globules,  more  especially  if 
tiie  cells  in  which  it  is  deposited  possess  much  protoplasm  or  were 
previously  existing  fat-cells  which  had  become  exhausted.  Fig.  5 
is  an  example  of  this  condition,  in  which  the  exhausted  fat-cells  were 

Erobably  in  the  condition  of  those  shown  in  Fig.  9  ;  but  if  the  cells 
ave  passed  into  the  granular  condition  shown  in  Fig.  10,  the 
globules  then  appear  to  be  imbedded  in  a  granular  matrix,  as  shovm 
in  sp^imens  wnich  we  exhibit  under  the  Microscope. 

We  mention  these  points  on  account  of  the  importance  they  may 
have  in  medico-legal  cases,  such  as  the  late  Penge  case ;  for  the 
appearance  of  the  globule  not  only  gives  us  an  idea  of  the  quick- 
ness of  its  formation,  but  the  pellucid  or  granular  character  of  the 
matrix  in  which  the  globules  are  imbedded  gives  us  an  idea  of  the 
degree  of  exhaustion  which  had  preceded  the  re-development  of  fat. 
The  latter  conditions  are  very  common  in  mice  which  have 
entered  a  trap  while  in  a  starving  condition,  and  afterwards 
gorged  themselves  on  the  bait  employed.  In  this  way  we  have 
procured  sevend  specimens  similar  to  Fig.  5,  where  in  no  case  had 
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the  trap  been  set  aboye  ten  honrs  previonslj,  showing  how  rapidly 
fiftt  may  become  formed  within  previously  exhajostod  fat-cells  in 
these  little  animals. 

It  may  also  be  well  to  state  here  that  the  normal  shape  of  a 
&t-cell,  when  it  is  not  distorted  by  the  pressure  of  contiguous 
stmctcures  or  &t-cells,  is  generally  oval  and  sometimes  round,  as 
shown  in  Figs.  4  and  6,  the  irregularly  polyhedral  shape  drawn  and 
insisted  upon  by  Eanyier  being  due  entirely  to  distortion  by  pres- 
sure of  contiguous  cells,  and  therefore  in  no  way  representing  the 
normal  shape.  The  influence  of  pressure  in  distorting  fat-cells  may 
easily  be  traced  in  Fig.  6,  where  cells  a,  a,  a,  at  the  border  of  a 
fiit-tract  lying  along  the  blood-vessels  in  the  mesentery  of  a  guinea- 
pig,  have  their  free  borders  rounded  off,  while  on  the  sides  pressed 
upon  by  contiguous  fat-cells  h,  h,  they  are  becoming  angular  and 
irregularly  polyhedral  in  shape,  of  the  form  indeed  in  which  they  are 
generally  represented. 

Hitherto  there  has  been  no  question  of  a  cell-wall  or  membrane, 
for  all  histologists  agree  that  the  wandering  cell  does  not  possess 
one,  and  indeed  it  is  generally  presented  as  the  type  (often  under 
some  other  of  its  names)  of  a  wall-less  cell,  whereas  the  fiftt-cell  is 
almost  invariably  presented  as  the  type  of  an  animal  cell  possessing 
a  true  wall  or  membrane,  and  it  therefore  becomes  of  importance  to 
inquire  how  fsur  we  are  justified  in  accepting  it  as  such  a  type. 
Banvier  and  others,  in  tracing  the  development  of  the  CEit-eell  from  a 
wall-less  cell,  go  so  far  as  to  localize  the  time  when  the  wall  is  formed, 
and  state  that  it  is  only  when  the  &t-globules  have  pushed  the 
nucleus  from  the  centre  of  the  cell  to  its  periphery  that  the  cdl-wall 
begins  to  be  formed. 

Now,  with  all  due  deference  to  the  opinions  of  other  observers, 
we  feel  called  upon  to  state  that,  even  after  careful  searching  and 
studying  the  feit-cell  in  all  its  phases,  we  find  no  evidence  whatever 
of  the  existence  of  a  special  cell- wall,  that  is  to  say,  in  the  sense  in 
which  the  term  is  generally  understood.  We  cannot  admit  that 
there  is  any  change  whatever  in  the  nature  of  the  cell-substance  or 
protoplasm,  although  in  fully  developed  fat-cells  like  those  in 
Fig.  6  it  has  become  so  distended  ana  attenuated  by  the  mass  of 
£Bit  growing  within  it,  that  it  appears  to  surround  the  latter  like  a 
thin  sheet.  Still  that  thin  sheet  is  only  unaltered  protoplasm,  and 
we  shall  afterwards  see  that,  when  absorption  of  the  fat  from  the 
£Gfct-cell  occurs,  the  so-called  membrane  contracts  upon  the  lessening 
£Bit,  becoming  thicker  as  the  &tty  contents  become  smaller  in  a  way 
a  formed  membrane  would  not  do,  and  when  the  fat  wholly  disap- 
pears, the  cell-substance  remains  behind  in  the  same  protoplasmic 
condition  in  which  it  existed  in  the  parent-cell.  If  any  observer 
has  observed  before  us  the  behaviour  of  the  cell-protoplasm  during 
absorption  of  fat,  we  cannot  understand  how  he  could  reconcile 
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that  behayionr  with  the  existence  of  a  formed  oell-membianey  and 
indeed  no  better  proof  could  be  required  of  the  entire  gronnd- 
lessness  of  the  belief  in  a  cell-membrane  than  that  afibrdad  by  &t- 
absorption.  This  belief  in  a  cell-membrane  has  arisen  and  been 
maintained  by  fidse  analogy  and  erroneous  histolodcal  methods, 
or  through  the  interpretation  of  the  appearances  mey  produced. 
As  a  vegetable  cell  often  poeseased  a  cell- wall,  so  it  was  supposed 
that  an  animal  cell  ought  to  possess  one,  although  the  com- 
plete organisms  of  plant  and  ammal  are  entirely  unlike.  His- 
tologically it  ¥ras,  or  rather  it  is  at  the  present  time,  considered 
sufficient  to  treat  fat-cells  with  ether,  which  dissolyes  out  the  &t 
from  the  fat-ceUs  and  leaves  the  empty  envelopes  behind,  and  these 
are  held  to  be  complete  evidences  of  the  existence  of  a  cell-v?alL  It 
is  somewhat  surprising  to  find  histologists  at  the  present  day,  who 
make  a  sine  qua  nan  of  the  use  of  fixing  agents,  admitting  such  a 
proof.  Ether,  like  alcohol,  is  a  fixing  agent  which  first  fixes  the 
protoplasmic  envelope  and  destroys  its  power  of  contraction,  then 
dissolves  out  the  fat  within  it. 

Certainly  the  histologist  in  this  case  has  made  a  membrane 
where  one  did  not  naturally  exist,  but  the  explanation  is  so  simple 
that  it  is  surprising  that  no  one  ever  noticed  the  worthlessnees  of 
the  test.  Bsmvier,  while  saying  that  this  test  is  perfectly  demon- 
strative, adds  another  of  his  own  invention,  which  is  e^tudly  mis- 
leading. By  his  well-known  method  of  interstitial  injection  of  a 
solution  of  nitrate  of  silver  among  the  &t-cells  lying  in  the  sub- 
cutaneous tissue,  he  holds  that  he  has  been  able  to  demonstrate  the 
existence  of  a  cell-membrane  external  even  to  the  protoplasm 
distended  round  the  fat.  Under  this  treatment  a  dark  membranous 
layer  seems  indeed  to  surround  the  cell,  but  here  too  the  appear- 
ances are  deceptive  and  the  interpretation  incorrect  Wnen  a 
solution  of  silver  is  allowed  to  come  into  direct  contact  with  such 
cells,  it  forms  such  a  layer  where  none  existed  before.  This  may 
easily  be  demonstrated  upon  an  endotbeUum-covered  membrane,  as 
we  have  often  done.  If  at  one  part  the  endotheUumbe  removed 
where  it  covers  fat-cells,  and  the  silver  solution  be  then  appUed,  it 
vrill  be  found  that  the  unprotected  fat-cells  show  the  dark  pseudo- 
membrane  where  the  silver  solution  had  come  in  contact  vrith  them, 
while  the  contiguous  fat-cells  which  were  protected  by  endothelium 
show  no  such  membrane,  thereby  proving  that  the  supposed  mem« 
brane  is  only  an  artificial  production.  Where  the  silver  has  idius 
only  penetrated  to  a  certain  distance  into  the  protoplasmic  wall,  the 
unaffected  portion  retains  its  normal  appearance,  and  thus  gives 
rise  to  the  supposition  that  a  part  of  the  original  protoplasm  may 
often  be  seen  lying  on  the  inner  sur&ce  of  the  supposed  membrana 

The  expression  referred  to,  that  the  cell-wall  only  gets  formed 
when  the  &tty  contents  have  pushed  the  protoplasm  and  nucleus 
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to  the  periphery,  is  inaocmate,  from  the  fact  that  protoplasm  and 
nndens  are  always  peripheral  to  any  fat-globule  within  the  cell ; 
and  when  by  excessive  distension  the  nucleus  and  protoplasm 
appear  like  .a  signet  ring,  the  relation  between  the  two  still  remains 
the  same,  and  after  absorption  of  the  contained  fstt  the  nucleus 
appears  to  return  to  the  centre  of  the  cell-substance,  as  seen  in 
Figs.  7,  8,  9,  10,  and  11,  although  in  reality  the  relationship  has 
never  altered  throughout  the  cell  life.  We  have  now  traced  the 
fat-cell  into  its  fully  developed  condition,  as  shown  in  Fi^.  6,  and 
seen  that  its  parent-cell  was  the  wandering  cell,  under  which  name 
we  of  course  include  white -blood  cells,  lymph,  lymphoid,  or 
lymphatic  cells,  migratory  cells,  embryonic  cells,  leucocytes, 
amoeboid  cells,  and  to  these,  by  our  own  showing,  the  so-called  fixed 
branched  cells  of  the  connective  tissue  and  of  the  adventitia  of  blood- 
vessels; and  we  have  also  seen  that  these  cells  may  be  either 
globular,  round,  flat,  spindle-shaped  or  branched,  according  to  the 
position  in  which  they  are  viewed,  or  whether  they  are  fixed 
before  or  after  they  have  had  time  to  contract  or  retract  their  pro- 
cesses. With  the  fully  developed  fat-cell  we  reach  the  end  of  the 
first  half  of  our  studies,  a  task  which  ought  to  have  been  simple 
and  short,  but  for  the  fact  that  it  was  encumbered  with  the  diver- 
gent  opinions  of  different  observers.  We  have  endeavoured  to 
reconcile  those  opinions  where  possible,  by  explaining  the  causes  of 
divergence,  and  m  this,  we  believe,  we  have  been  not  unsuccessful. 
We  now  pass  on  to  the  second  part  of  our  studies,  to  show  how 
the  fully  developed  fat-cell  returns  into  its  original  condition  of  a 
wandering  cell,  a  task  which  will  prove  much  easier  and  interesting 
than  that  of  following  development,  for  few  observers  have  traced 
even  the  first  part  of  the  decline  of  the  fat-cell,  and  none  to  our 
knowledge  have  witnessed  the  interesting  appearances  which  herald 
its  disappearance,  so  that  we  shall  here  only  require  to  state  the 
appearances  observed  by  ourselves,  and  not  to  reconcile  the  divergent 
opmions  expressed  by  others. 

Pabt  II. — Betrogression  of  the  Fai-eeU. 

During  the  development  of  fat-cells  we  noticed  that,  as  the  &t 
inci^ased  within  the  cell,  the  ceU-substance  also  increased  pari  passu 
mth  the  amount  of  fsA  which  it  had  to  envelope.  In  absorption  or 
retrogression  of  the  £at-cell,  we  have  thus  two  substances  to  get  hd 
of  before  the  cell  can  return  into  its  original  condition ;  but  although 
these  two  substances,  namely,  fat  and  excess  of  cell-substance,  de- 
veloped at  the  same  tune,  their  absorption  occurs  separately ;  indeed 
the  decline  or  break  up  of  the  cell-substance  does  not  commence 
until  some  time  after  the  complete  disappearance  of  the  cell-con- 
tained fat. 

VOL.  u.  2  B 
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Both  prooeiB6B  in  retrogreaeion  can  beet  be  stadied  in  the  bodies 
of  rate  ana  mice  or  other  small  mammalB ;  indeed  the  lattar  proeeas 
can  only  be  studied  well  in  sneh  subjects.  Flemming  and  others 
haye  starved  dogs  and  other  large  TnaTnmals  for  a  long  period,  with 
the  result  that  wey  haye  failed  to  obserye  the  most  interesting  and 
essential  {Mtrt  of  the  process.  In  rats  and  mice,  more  especially  tiie 
latter,  which  are  often  trapped  in  a  starving  condition,  the  system 
"'  gly  SOT  " " 


to  be  so  exceedingly  SOTisitiye  to  excess  or  deficiency  <£ 
nutrition,  that  they  may  either  fatten  or  starve  within  the  spaoe  <A 
twenty-four  hoars ;  the  Uttle  animal  from  which  Figs.  9, 11,  and 
12  were  drawn,  was  found  almost  dead  in  a  jar,  into  which  it  had 
iaUen,  and  in  whidi  it  could  not  have  remained  above  twenty-four 
hours,  yet  the  whole  of  the  difiiarent  stages  of  retrogression  m  fat- 
cells  coidd  be  Mowed  upon  one  preparation  of  its  mesentery. 

Tim  ^leat  susceptibility  to  variafion  in  nutrition  is  apt  to  intro- 
duce an  dement  of  uncertamty  or  confusion  into  the  study  of  the 
process  of  retrogression  upon  them,  for  it  often  happens  that 
the  remains  of  &t-cells,  which  had  been  broken  up  some  time 

Ereviously,  are  to  be  found  in  a  preparation  where  well-deyeloped 
tt-tracts  point  to  even  excessive  nutrition.  The  first  changes, 
during  the  absorption  of  the  ccmtained  &t,  seem  to  occur  in  the 
condition  of  tiie  nit  itself  which,  from  being  of  a  yellowish-white 
colour  and  thick  ccmsistency,  becomes  more  tiansparenty  watery,and 
slightly  red  in  colour.  These  changes  have  be^  previously  noted 
by  other  observers,  who  have  compared  the  resulting  fluid  or  fat  to 
serum,  although  there  is  nothing  of  the  nature  of  serum  about  it, 
for  we  find  that  under  the  action  of  osmic  add  it  blackens  even 
more  intensely  than  in  the  case  of  newly  formed  £aL  When  once 
abe(»ption  hais  fidrly  commenced,  if  nutrition  continues  deficient 
it  follows  a  steady  course,  characterized  by  diminution  of  the  £atiry 
contents  and  the  contraction  and  thickeninff  of  the  protoplasmic 
envelope  oontaininff  them  pari  passu  mm  each  other.  This 
process  is  illustrated  by  Figs.  7,  8,  9,  and  10,  showing  different 
stages  in  different  animals  of  the  process  of  £at-absorption  from  fat- 
cells,  and  it  will  be  found  that  in  all  the  mammalia  tne  process  and 
appearances  are  the  same  throughout.  Fig.  7  is  from  the  body  of 
a  young  man  who  died  of  cancer  of  the  sldn,  under  the  care  of  one 
of  us,  at  St.  John's  Hospital.  He  had  entered  the  hospital  onl^  two 
mont^  before  his  death,  a  plump  and  well-nourished  individual, 
and  said  that  previously  he  nad  never  had  a  single  day's  sickness. 
His  dovmward  progress  was  rapid,  as  the  whole  of  the  skin  of  the 
left  side  of  the  thorax  beoune  gan^^renous,  and  during  the  last  few 
days  of  life  he  was  kept  under  the  influence  of  morphia,  on  account 
of  his  sufferings,  and  as  he  took  little  or  no  food  latterly,  he  died 
mudi  emaciateid.  Fi^.  7  represents  a  part  of  his  omentum,  taken 
by  permission  immediately  after  deatib,  and  stained  by  silver  and 
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pjrogallate  of  iron.  It  may  be  taken  as  a  typical  specimen  of 
bteady  and  unbroken  absorption  of  fat  from  fat-cells,  and  it  will  be 
noticed  that,  owing  to  the  locality  and  the  absence  of  distorting 
pressure  from  neighbouring  cells,  as  well  as  from  their  lying 
parallel  to  the  sur&ce,  all  the  cells  are  assuming  the  OTal,  almond* 
uke  shape. 

Fig.  8,  again,  is  from  the  subcutaneous  tissue  of  the  body  of  a 
young  man,  who  died  after  an  illness  of  thirteen  years  and  in  tiie 
last  stage  of  leprosy.  It  is  prepared  by  treatment  with  osnuc 
add  and  picro-carminate  of  ammonia.  It  rq)re6ents  a  more 
advanced  condition  <£  fat-absorption  than  that  seen  in  Fig.  7; 
and  although  selected  from  a  spot  in  a  perpendicular  section, 
where  the  fet-ceUs  were  by  no  means  closely  packed,  yet  evi- 
dence of  distortion  (rapidly  disappearing,  it  is  true)  is  to  be 
£een  in  the  angular  shape  of  one  or  two  of  the  cells.  At  other 
parts  of  the  group  not  included  in  the  drawing,  many  fat-cells  were 
seen  entirely  destitute  of  &t.  In  neither  case  had  the  disease 
under  which  the  patients  suffered  affected  in  any  way  the  &t-cell8. 
Although  some  obseryers  have  tried  to  make  out  a  distinction 
between  the  fat-cells  fotmd  under  the  skin  and  those  found  in 
serous  membranes,  recommending  only  the  former  for  examination, 
yet  it  will  be  seen  that  the  fat-cells  an  Fig.  8  only  differ  from  those 
m  Fig.  7  inasmuch  as  the  former  have  been  distorted  by  pressure 
of  contiguous  structures,  while  the  latter  show  the  normal  and  true 
shape  of  the  fut-cells.  Fig.  9,  from  the  broad  hgament  of  the 
mouse  formerly  referred  to,  shows  a  still  further  stage  of  absorp- 
tion of  fat,  wnich  has  entirely  disappeared  from  several  of  i£e 
cells  e,cm  the  drawing.  Some  of  these  cells  also  have  been  exposed 
to  some  sUght  distorting  pressure,  and  it  will  be  specially  observed 
that  in  general  appearance  they  are  identical  with  the  fEit-cells  of 
the  human  body,  as  seen  in  Fig.  7,  they  having  been  prepared  by 
the  same  process. 

Certain  observers  have  also  stated  that  the  difference  between 
the  fftt-cells  in  man  and  the  smaller  mammals  was  so  great,  that 
the  latter  could  not  be  taken  as  types  of  the  former.  To  this 
statement  we  wish  to  give  a  complete  denial ;  we  have  never  been 
able  to  detect  any  difference  whatever,  not  even  sufficient  to  enable 
us  to  tell  which  animal  they  belonged  to. 

As  from  several  of  the  cells  shown  in  Fig.  9  the  fat  has  com- 
pletely disappeared,  we  may  consider  that  in  wem  we  have  reached 
the  end  of  the  first  stage  in  the  retrogression  of  the  fiftt-eell,  that, 
namely,  which  concerns  the  absorption  of  fat  only;  so  before 
passmg  on  to  the  second  stage,  let  us  make  a  few  remarks  relative 
to  fat^bsorption. 

We  find  no  reason  to  suppose  that  the  different  stages  seen  in 
the  development  of  fiat  are  represented  in  its  absorption.    We  saw, 
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for  example,  that  &,t  was  first  deposited  in  several  or  many  globules 
within  one  cell,  which  afterwards  ran  or  melted  into  one  mass  in 
the  folly  distended  fat-celL 

In  absorption  of  &A  we  find  no  breaking  np  into  seyeral  globules 
of  the  one  mass ;  but  where  the  fBit-cells  contained  only  one  mass, 
the  mass  grew  smaller,  bnt  did  not  break  np  into  globules,  as  seen 
in  most  of  the  cells  of  Fig.  7.  When,  however,  the  fiit-ceUs  were 
only  in  coarse  of  development  wh^i  nutrition  fedled,  as  seen  in 
several  of  the  cells  in  Figs.  9  and  10,  where  the  developing  globnles 
had  not  melted  into  one  mass,  these  globules  diminished  together; 
in  other  words,  single  masses  diminished  as  smgle  masses^  and 
multiple  globules  diminished  as  multiple  globules. 

Ijie  coarse  or  direction  of  absorption  among  &t-cells  is  better 
marked  than  the  direction  of  development  The  fitt-ceUs  of  the 
mesentery,  and  more  especially  at  the  upper  part  near  the  pancreas, 
become  empty  before  the  &t-cells  of  the  broad  ligament,  while  in 
each  membrane  the  cells  farthest  from  the  blood-vessels  and  from 
the  neighbourhood  of  the  parts  of  the  blood-vessels  C&rthest  from  the 
centre  of  the  circulation,  are  the  first  to  become  emptied  of  &L 
After  the  &t  has  disappeared  from  the  cells,  and  the  first  stage 
of  decline  is  completed,  a  period  of  quiescence  ensues,  during  whidi 
littie  change  appears  in  the  condition  of  the  exhausted  cells. 

It  may  be  observed,  however,  that  they  seem  to  diminiflh 
slightly  in  size;  they  become  more  regularly  oval  or  almond- 
shape^  and  when  viewed  edgeways  the  fat-cdl  is  seen  to  have 
become  thicker  in  the  centre,  like  an  almond  viewed  edgeways. 

Within  the  cell-substance  the  granules  are  seen  becoming  better 
defined  from  the  transparent  matrix  containing  them,  and  at  the 
same  time  increasing  in  number.  Suddenly,  and  without  any  par- 
ticular change  or  warning,  the  granules  begin  to  leave  the  cell  in 
every  direction,  as  if  they  had  become  endowed  with  the  power  of 
automatic  locomotion  which  their  mother-cell  had  lost  on  becoming 
a  &t-celL  Not  only  does  the  sharp  oval  outline  become  lost  in  that 
mother-cell,  but  the  nucleus  also  becomes  nearly  hidden  by  the 
mass  of  granules  clustering  round  it  like  a  swarm  of  bees  round 
their  queen.  The  swarm  passes  away  on  every  side  and  in  appa- 
rentiy  no  definite  direction,  the  granules  becoming  fewer  and  more 
isolated  the  farther  they  pass  away  firom  the  mother-celL 

This  condition  is  well  seen  in  Fig.  10,  from  the  same  animal 
as  Fig.  9.  We  have  there  a  small  group  of  fat-cells  forming  an 
ifidand  apart  from  the  great  fis^t-tracts  that  lie  along  the  contiguous 
blood-vessels.  While  the  &t  has  disappeared  from  all  the  cells 
of  the  group,  three  of  them,  a,  (,  and  o,  have  entered  upon  the 
condition  of.  granular  exodus,  and  the  granules  may  be  seen  passing 
away  from  them  in  every  possible  direction.  We  see  none  of  that 
appearance  shown  in  drawmgs  of  an  ovum  which  has  been  burst 
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by  mechanical  pressnre,  and  where  the  yitelltis  is  seen  pouring 
out  through  the  rent  in  the  vitelline  envelope.  On  the  contrary, 
there  is  dearly  no  membrane  here  to  mptnre^  and  the  grannies 
appear  to  emerge  from  every  point  of  the  surfece  of  the  mother- 
oeU ;  and  we  here  desire  to  state  that  each  of  the  departing  grannies 
has  been  drawn  in  situ  by  the  aid  of  the  camera  lucida,. and  that 
we  have  in  no  way  drawn  npon  onr  imagination  in  depicting  this 
phenomenon.  In  Fig.  10  it  will  also  be  observed  that  there  are 
stages  in  the  grannlar  exodns ;  cell  h^  for  example,  has  retrograded 
fortiier  than  cell  a,  and  cell  o  farther  than  cell  h\  or,  in  other 
words,  the  grannlar  exodns  has  been  going  on  longer,  and  a  greater 
number  of  granules  have  left  cells  e  and  I  than  cell  a,  but  the 
continuous  cnange  onwards  in  absorption  can  be  better  studied  in 
Fig.  13,  from  the  same  animal  and  preparation  as  Figs.  9  and  10. 
In  this  Plate  we  are  brought  to  what  may  be  considered  as  the  last 
chapter  in  the  life-history  of  the  &t-celL  In  it  the  least  advanced 
in  retrogression  are  cells  a,  a,  still  undergoing  the  granular  exodus. 
Cell  6,  however,  has  ahnost  reached  the  last  stage  of  this  process, 
and  in  it  a  definite  outline  is  again  appearing,  and  the  nucleus  is 
again  becommg  distinct,  being  no  longer  hidden  by  the  swarm 
of  granules  clustering  round  it,  as  in  the  case  of  the  less  advanced 
cells.  Beyond  cell  o  we  have  a  group  of  cells  e,  which  have 
probably  belonged  to  a  group  of  fetHsells  similar  to  that  seen  in 
Fig.  10.  From  them  the  granules  have  almost  entirely  departed, 
leaving  them  in  the  condition  of  branched  wandering  cells,  similar 
to  those  seen  in  Fig.  3,  the  faintly  tinted  protoplajsm  in  both  cases 
being  almost  destitute  of  granules,  and  visible  apparently  more  in 
consequence  of  difference  of  refraction  between  them  and  the 
gelatinous  matrix  in  which  they  lie  than  by  any  distinct  colour  or 
tint. 

In  &ct,  we  have  now  come  upon  debatable  ground,  where  there 
is  room  for  discussing  whether  such  branched  cells  are  really  the 
offspring  or  result  of  the  granular  exodus  from  fat-cells  or  honA  fide 
wandering  cells. 

A  certain  number  of  granules  can  still  be  detected  here  and 
there  within  their  protoj^asm,  but  it  is  difficult  to  say  whether 
these  are  a  residuum  of  tne  original  fiat-cell  or  eaten  as  pabulum  by 
the  wandering  celL  By  long  and  careful  examination,  we  have 
come  to  the  conclusion  that  wose  cells  c,  o,  are  the  remains  of  the 
fat-cells  which  we  have  thus  traced  back  to  their  original  condition, 
but  we  have  considered  it  advisable  to  place  the  contra^  as  well  as 
the  proe  of  the  question  before  our  readers. 

It  ought  also  to  be  borne  in  mind  that  other  cells  besides  these 
contain  granules,  and  that  granular  exodus  is  not  confined  to  fat- 
cells,  wmch  are  shown  here  as  typical  of  a  condition,  and  not  as 
undergoing  a  change  special  to  themselves.     The  blood  capillaries 
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eaid  vessels  which  had  developed  pari  passu  with  the  outiying 
groaps  of  developing  iat-cells,  as  indeed  the  special  nutritive  adjuncts 
of  the  latter,  have  no  bnger  any  raison  detre  when  their  nurslings 
perish,  and  they  consequently  obliterate  their  ctmal,  and  the  con- 
stituent cells  separate  and  undergo  a  fflnular  granular  exodus  to 
that  seen  in  the  retrograding  fiat-cells,  although  in  a  much  smaller 
and  otherwise  almost  imperceptible  degree,  as  at/,/. 

During  the  process  of  granular  exodus  in  the  ^t-cell,  a  change 
was  taking  place  in  the  condition  of  the  nudeus^  which  only  becomes 
apparent  when,  as  shown  in  cell  b,  the  greater  part  of  the  granules 
wmch  obscured  the  nucleus  have  left  and  allowed  the  nucleus  to 
become  visible. 

In  the  wandering  cell,  the  nucleus  stains  intensely  by  colouring 
agents,  and  is  genersdly  more  or  less  globular  in  shape,  except  when 
proliferating.  When  the  wandering  cell  becomes  a  fat-cd(  we  see 
that,  as  the  protoplasm  becomes  distended  by  the  fat  within,  the 
nucleus  also  seems  to  become  stretched  out  into  a  flat  circular  or 
oval  form,  being  thinner  if  greater  in  superficies,  and  staining  much 
less  intensely  than  formerljr  by  staining  agents.  Even  in  retro* 
gression  the  nucleus  maintains  its  flat  and  circular  condition^  as  it 
seems  to  pass  back  to  a  position  in  the  centre  of  the  cell-substanoe, 
and  continues  in  that  condition  till  the  granular  exodus  obscures 
it.  When  it  next  appears,  as  in  cell  b,  it  has  become  globulax,  and 
smaller  in  superficies,  and  begins  to  stain  more  int^isely,  comes 
back  indeed  to  the  condition  of  the  nucleus  of  the  wandering  cell, 
so  that  no  distinction  can  be  made  between  them. 

The  point  of  greatest  importance  in  this  inquiry  is  the  nature 
or  character  of  tnose  granules  which  we  see  leaving  the  cells  and 
travelling  through  the  gelatinous  matrix  of  the  membrane,  appa- 
rently by  virtue  of  their  own  power  of  locomotion.  Indeed  ih» 
end  of  these  studies  only  opens  out  to  us  the  commencement  of 
otiier  more  minute,  more  delicate,  and  more  important  researches. 
What,  in  the  first  place,  is  the  typical  shape  of  the  granules  ?  The 
powers  of  the  Microscope  used  in  making  the  drawings  800  diameter^ 
only  showed  them  as  brighl;  refringent  points,  staining  slightly  by 
the  black  staining  fluid  used  in  the  cases  mentioned. 

Moreover,  to  be  able  to  fix  their  natural  shape,  they  ought  to 
be  studied  in  their  living  condition,  upon  the  warm  stage  under  the 
Microscope,  to  see  i(  like  wandering  cells,  they  alter  their  shape 
during  life  or  during  their  locomotion,  if  such  can  be  observed. 
£ven  during  their  dead  condition  (chloroform  having  been  plenti- 
fully used  in  killing  the  animal,  so  that  we  might  hope  that,  like 
the  wandering  cells,  they  were  fixed  in  their  living  shape),  with 
specially  high  powers  of  the  Microscope,  we  can  see  that  many  of 
tnem  are  oblong  in  shape  but  round  when  seen  edgeways,  and 
sometimes  two  or  three  are  attached  together  like  beads.    All  iheae 
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points,  however,  otight  to  come  into  a  special  inquiry  into  their 
me-history,  so  that  we  have  considered  it  advisable  at  present 
merely  to  draw  them  in  their  general  positions,  shape,  and  size,  as 
seen  under  the  power  used  in  making  all  the  drawings  in  this 
research. 

Bat  of  fsx  greater  importance  than  their  shape  is  the  diaracter 
f^  the  sabstanee  composmg  these  granular  bodies,  and  this,  we 
think,  we  have  been  aole  to  ascertain  satisfactorily,  as  £Eur  as  their 
Inokgical  character  is  concerned. 

Kb  may  well  be  conceived,  the  first  point  of  importance  to 
settle  was  whether  these  were  fatty  or  protoplasmic  in  their  nature. 
If,  as  was  likely,  they  were  fiat-grantues,  httle  importance  was  to 
be  attached  to  them;  bat  it,  on  the  contrary,  they  were  proto- 
pbsmic  in  character,  they  were  all-important  as  a  key  to  the  past 
and  an  explanation  of  the  fatare. 

To  decide  this  point  we  had  to  vary  oar  methods  of  preparation 
and,  instead  of  osing  the  pyrogallate  of  iron,  we  treated  oar  mem- 
faranes  with  ether,  logwood,  carmine,  indigo,  parporine,  and  eosine, 
with  and  without  osmic  acid,  and  the  result  was  unmistakable. 
Osmic  add  did  not  blacken,  while  colouring  agents  stained,  logwood 
being  prominent  among  ilie  rest  in  the  mtensity  of  its  staming, 
showing  that  these  granules  were  protoplasmic  in  character  and 
not  fatty. 

The  character  stamped  upon  them  by  staining  tests,  as  well  as 
the  power  they  appeared  to  possess  of  moving  on  at  pleasure  from 
the  parent-cells  by  their  own  inher^it  power,  and  as  we  shall 
afterwards  see  of  probably  moving  back  again  when  the  conditions 
were  reversed,  show  us  that  we  have  here  to  do  with  something 
specific  in  bidogy,  something  vastly  more  minute,  and  a  stage  more 
elementary  than  iiie  composite  bod^  called  a  cell;  something  which 
lives  and  moves  and  has  its  being  mdependently  of  the  cell,  and  to 
which  we  are  called  upon  to  assi^  a  specific  sphere  in  nature. 
Have  we  here  germs,  the  micrococci,  the  zoogloea,  the  spores,  fungi^ 
bacteria,  or  the  spores  from  which  bacteria  are  developed  in  these 
living  atoms  ?  it  is  impossible  to  evade  the  conclusion  that  had 
these  been  observed  in  sections  of  tissues,  where  their  connection 
with  the  cell  or  its  nucleus  could  not  be  traced,  more  espedaUy  in 
any  specific  disease,  they  would  indubitably  have  been  ascribed  to 
some  of  the  foregoing  classes,  and  (perhaps  not  without  reason)  the 
most  serious  conclusions  might  be  mrawn  from  their  jMresence.  We 
have  no  doubt  that  they  famish  a  key  to  the  alleged  discoveries 
of  some  of  the  above-named  classes  of  organisms  in  certain  specific 
or  infective  diseases  in  the  past,  (oid  they  may  probably  furnish 
an  enplanationvOf  many  infective  processes  in  the  future. 

We  may  also  mention  here,  with  reference  to  a  recent  biological 
mistake  in  the  character  of  germs  that^  whether  treated  wiw  or 
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without  alcohol,  and  indeed  by  all  kinds  of  modifications  of  method, 
the  result  was  always  the  same.  At  page  13  of  his  work  *  On  tiie 
Lower  Organisms,'  in  endeayooring  to  account  foi  the  presence  of 
bacteria  witbrn  ibe  living  body,  Dr.  Bastian  says: — ''We  must 
imagine  that  when  the  vital  activity  of  any  organism,  whether 
simple  or  complex,  is  on  the  wane,  its  constituent  nartides  (being 
still  portions  of  living  matter)  are  capable  of  indiyiaualizing  them- 
Belyes,  and  of  growing  into  the  low  organisms  in  question.  Just  as 
the  hfe  of  one  of  the  cells  of  a  higher  organism  may  continue  for 
some  time  after  the  death  of  the  organism  itself,  so  in  accordance 
with  this  latter  yiew,  may  one  of  the  particles  of  such  a  cell  be 
supposed  to  continue  to  live  after  even  cell  life  is  impossible." 

xhis  hypoiliesis  of  Dr.  Bastian's  is  so  exactly  applicable  to 
the  granular  bodies  we  have  described,  that  we  have  yentured  to 
quote  him,  as  he  expresses  even  better  than  we  could  ourselves  the 
opinions  we  hold  and  wish  to  put  on  record. 

We  believe  that  in  them  we  supply  the  missing  link  between 
cellular  and  germ  pathology,  and  its  bearing  on  the  causation  of 
disease  will  become  more  apparent  when,  at  another  time  and  place, 
we  have  an  opportunity  of  showing  that  granular  exodus  is  not 
confined  to  hesuth^  cells,  but  that  at  least  m  one  virulent  disease 
we  have  characteristic  granular  breaking  up  of  its  cells  throughout 
the  body,  and  in  that  the  explanation  of  its  eminently  conti^ous 
charact^. 

But  the  interesting  ph^omena  to  be  observed  in  the  life-history 
of  these  organisms  by  no  means  cease  with  their  leaving  the  parent- 
cell  in  the  condition  of  the  wandering  cells  seen  in  Fig.  18.  Even 
in  that  direction  they  may  pass  beyond  the  stage  seen  there,  and 
thus  we  find  that  the  whole  of  the  fat-cells  forming  a  great  fat- 
tract  may  pass  away,  leaving  the  vascular  network  wnich  supplied 
them  stiU  existing,  or  they  may  still  be  observed  there  as  numerous 
granular  patches,  each  with  its  own  nuclear  centre  which  it  is  about 
to  leave,  and  which  in  turn  is  about  to  leave  the  neighbourhood  of 
the  blood-vesgels,  as  in  Fig.  12. 

Even  at  this  juncture,  if  nutrition  becomes  again  abundant,  a 
complete  change  takes  place  in  the  action  or  plans  of  those  granules. 
In  that  case  they  seem  at  once  to  return  to  the  nudeus  they  were 
leaving  or  had  left.  They  surround  that  nucleus  on  every  side, 
and,  when  logwood  staining  is  used,  we  find  that,  although  that 
nudeus  (where  it  can  be  seen^  is  stained  as  intensdy  as  the  neigh- 
bouring nudei,  yet  the  clustermg  granules  stain  so  intensdy  purple 
as  completdy  to  hide  the  nucleus  from  view,  as  shown  in  Figs.  5  and 
14.  llien  comes  another  consideration :  the  granular  cells  staining 
intensdy  by  logwood  come  to  be  seen  not  only  near  vessels  where 
no  fitt-cells  had  ever  existed,  but  also  iar  away  even  from  vessels,  ir 
the  centre  of  non-vascular  tracts,  which  they  could  only  have  reachei 
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by  journeying  as  wandering  cells.  That  they  have  this  property, 
we  think  we  can  demonstrate  satisfactorily  by  means  of  specimens 
which  we  show  to-night. 

If^  in  the  first  place,  we  start  with  cell  a,  Fig.  1 0,  which  seems 
to  have  left  the  group  of  fat-cells  shown  there,  we  can  pass  on  to 
another  example.  Fig.  16,  where  fonr  of  such  granular  cells  can  be 
seen  lying  within  a  natural  hole  of  a  membrane,  like  cell  A,  Fig.  1, 
and  lying,  moreover,  within  a  group  of  wandering  cells  for  which 
ihey  cannot  possibly  be  mistaken ;  for  the  large  oval  contour  filled 
with  granules,  a  nucleus  sharply  defined  and  of  a  reddish  colour 
(when  stained  by  pyrogallate)  contrasts  strongly  with  the  blue- 
black  polynuclear  condition  of  the  wandering  cells  surrounding 
tiiem. 

Only  one  link  is  missing,  and  that  also  we  supply,  by  showing 
in  dy  Fig.  16,  such  granular  cells  in  the  branched  condition,  movipg 
abng  by  the  side  of  blood-vessels,  and  contrasting  strongly  with 
the  transparent  delicate  branched  cells  &,  b,  near  them. 

It  would,  therefore,  appear  that  when  from  a  fat-cell  all  the  fat 
has  become  absorbed  and  it  has  passed  into  granular  retrogression, 
the  faculty  of  locomotion  is  restored  to  it,  that  indeed  it  is  in 
the  condition  of  a  wandermg  cell,  plus  the  granules  which  it  con- 
tained. But  it  would  further  appear  that,  while  wandering  and 
while  its  own  granules  are  moving  o£f  from  it,  a  supply  of  nu^tion 
checks  the  granular  exodus  without  checking  the  cell  wandering  (or 
exodus  as  regards  the  fat-tract),  and  then  the  granules  may  cluster 
round  the  nucleus  in  every  possible  form  of  irregularity,  looking 
like  the  peripheral  crystals  in  a  lump  of  sugar.  Gradually,  however, 
these  granules  seem  to  melt  into  the  substance  of  the  cell,  and  it  is 
again  finally  seen  as  a  round  or  oval  flat  cell  with  sharp  border  and 
granular  contents,  which  gradually  become  less  granular,  until  the 
granular  cell,  the  quondam  fat-cell,  becomes  indistinguishable  in 
appearance  from  any  other  wandering  cells  and,  as  we  already  have 
seen  from  its  presence  in  the  natural  hole  of  a  membrane  and 
therefore  on  its  free  surface,  it  has  also  the  same  nomadic  faculty, 
and  indeed  with  that  faculty  we  see  no  reason  why  it  should  not 
be  discovered  within  blood-vessels  where  we  have  not  yet  looked 
for  it  The  time  taken  to  effect  all  these  changes  is  comparatively 
long,  and  we  have  not  yet  been  able  to  fix  a  limit.  We  beUeve 
that  a  fortnight  is  not  sufiScient,  and  this  fact  is  apt,  as  we  have 
already  noted,  to  introduce  a  complication  into  the  study  of  this 
question ;  for  just  as  it  seems  the  rule  that  a  mouse  may  be  reduced 
often  to  the  point  of  starvation  while  at  large,  the  vestiges  of  such 
granular  cells  are  scarcely  ever  entirely  absent  from  some  prepa- 
ration, although  we  are  able  to  show  two  or  three  in  which  they 
have  not  been  found  to  exist.  When,  moreover,  we  take  into  con- 
sideration the  fact  that  other  cells  b^de  fat-cells  have  the  power 
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or  fsiA  to  beoome  granular,  and,  moreover,  that  other  proceasee 
besideB  starvation  will  reduce  even  the  fiat-cell  into  tiie  granular 
condition,  we  may  form  a  fair  idea  of  the  difficultieB  Borronnding 
this  research  and  the  liability  to  errors  which  it  possesses. 

Apart  from  the  question  of  disease,  if  a  tame  rat  be  put  into 
a  cage  with  some  strangers,  these  latter,  if  they  are  powerful 
enough,  will  often  so  maltreat  the  new-comer  as  to  reduce  it  to  a 
skeleton,  or  even  kill  it  outright,  and  then  the  same  phenom^ia 
of  fat-cell  absorption  may  be  witnessed.  Although  young  rats 
while  tiiey  are  oeing  suckled  are  generally  plump  and  &t,  they 
rapidly  beoome  lean  when  weaned  and  forced  to  provide  for 
themselves  instead  of  being  dependent  on  the  mother's  milk.  In 
such  cases,  even  although  KK)d  nad  been  continuously  supplied,  we 
have  found  the  £Ett-cells  exhausted  and  granular  cdk  aoundanty 
which  could  only  be  accounted  for  by  the  change  in  nutrition 
subsequent  to  weaning.  Even  more  interesting  is  the  condition  of 
the  fitt-cells  during  excessive  lactation,  and  the  bearing  which  this 
has  upon  the  same  condition  in  the  human  female.  In  rats  and  mice, 
pregnancv  is  accompanied  by  a  great  accumulation  of  fat  in  the  tracts 
near  i^e  blood-vessels,  as  if  in  preparation  for  the  demands  about  to 
be  made  upon  the  mother  by  ner  nursUngs.  A  short  time  ago  a 
female  mouse,  having  been  trapped,  was  brought  to  us  to  be 
destroyed,  and  we  afterwards  noticed  that  it  was  extremely  lean, 
and  tliat  its  teats  were  pendent  and  flaccid,  as  if  it  were  nourishing 
a  large  litter  of  weU-grown  young  ones,  which  we  afterwards  proved 
to  be  a  fiaci  From  this  animal's  broad  ligament  and  mesentery 
specimens  were  prepared  which  showed  all  the. stages  of  reiaro- 
gression,  similar  to  those  seen  in  Figs.  9,  10,  and  13,  although, 
DTom  Uie  immense  number  of  exhausted  fot-cells  near  the  lines  of 
blood-vessels,  it  was  evident  that,  shortly  before,  the  animal  had  be^i 
extremely  fat,  but  it  had  been  brought  down  to  a  condition  identical 
with  that  found  in  starvation,  by  the  excessive  demands  of  its  young 
upon  it  We  have  thought  it  unnecessary  here  to  enter  upon  any 
speculation  as  to  the  channels  by  which  the  granxdes  of  protoplasm 
move  off  from  their  parent-cell ;  by  the  aid  of  the  binocular  Micro- 
scope and  one  preparation  whose  endothelium  is  marked  by  silver 
on  both  surfoces,  it  is  easy  to  decide  that  the  granules  are  moving 
off  through  the  soft  gelatinous  matrix  which  forms  the  membrane 
They  move  off  in  every  direction  and  by  no  definite  channel,  and 
lest  some  one  should  invoke  the  presence  of  lymphatic  radicles  as  a 
channel  of  exodus,  we  can  only  say  that,  after  having  made  a 
speciality  of  the  search  for  lymphatic  radicles  or  vasa  serosa,  such 
cnannels  are  purely  mythical,  and  have  no  foundation  in  fact 
They  may  possibly  pass  awav  finally  by  the  blood-vessels  or 
lymphatics,  or  even  more  probably  they  may  be  absorbed  or  appro- 
priated by  the  wandering  cells,  and  we  can  fix)m  this  easily  imagine 
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how,  by  the  absorption  of  giannled  from  diseased  cells  by  wandering 
cells,  a  specific  disease  might  quickly  become  generalized  thronghont 
the  system. 

(hie  word  more  as  to  the  behayiour  of  the  exhausted  £EitH^lls 
not  yet  passed  into  granular  exodus,  when  nutrition  a^in  becomes 
abundant.  If  in  the  condition  of  the  cells  seen  in  Fig.  9,  they 
simply  fill  the  already  prepared  mass  of  j)rotoplasm  with  numerous 
fett-globules,  as  seen  in  Fig.  5.  But  if  the  cells  have  become 
granular,  like  those  seen  in  Fig.  10,  when  about  to  break  up,  then 
they  still  fill  up,  as  in  Fig.  5,  only  that  in  this  case  the  fat-globules 
seem  imbedded  among  granules.  Of  this  condition  we  show  a 
specimen,  Fig.  11,  which  affords  inverse  proof  of  the  connection 
between  granular  cells  and  fitt-cells. 

In  terminating  this  long  paper,  we  wish  to  observe  that  we  do 
not  pretend  to  have  completed  this  question  of  retrogression,  but 
rather  to  have  only  opened  it  out.  Conscious  of  our  mauy  imper- 
fections, we  are  prenered  to  find  our  conclusions  modified  or  reversed 
subsequently  by  otners  or  by  ourselves.  We  are  also  aware  that 
sevenu  collateral  conditions  remain  to  be  investigated;  such,  for 
example,  as  whether  the  supply*  or  deprivation  of  water  affects  the 
retrogression  of  the  fiEtt-cells  m  starvation,  or  whether  gradual  or 
sudden  deprivation  of  nutrition  haa  the  same  result  or  effect  on  the 
fiBtt-oells.  These  are  points  which  would  require  to  be  settled  by 
direct  experiment,  if  one  has  not  the  patience  to  wait  for  acci- 
dental drcumstanoes.  We  have  the  patience  to  wait  rather  than 
experiment,  and  when  opportunity  offers  and  we  find  anything 
new  or  anything  incorrect,  we  shall  not  be  so  tardy  in  making  it 
known  as  we  have  been  with  this  research,  which  has  been  spread 
over  an  interval  of  above  four  years,  but  wluch  we  have  endeavoured 
to  bring  up  to  date.* 

While  the  foregoing  was  passing  through  the  press,  two  remarkable  commnni- 
eations  were  made  on  May  6th  and  20th  to  the  Pathological  Society.  The  first 
of  theae,  **  On  the  Occurrence  of  Micrococci  underneath  Antiseptic  Dressings,'*  by 
Mr.  Cheyne,  a  pupil  of  Mr.  Lister,  and  supported  by  him,  mainly  concerned  the 
cultivation  in  vegetable  infusion  of  micrococci  from  the  matter  obtained  from 
wounds  treated  antiseptically,  while  the  second  was  the  report  of  the  Committee 
on  Pyaemia,  and  was  largely  illustrated  by  microscopical  specimens  of  tissue  in 
that 

In  the  preceding  pages  we  have  spoken  vilely  of  the  identity  of  the  granules 
we  have  described  with  many  of  the  so-called  specific  organisms,  because  we 
were  aware  that  different  people  held  different  opinions  as  to  what  constituted 
tho«e  Bupporsed  organisms.  The  high  authorities  who  brought  micrococci  before 
the  Society,  however,  gave  us  a  definite  standard  of  comparison,  and  we  now 
assert  with  confidence  that  all  those  micrococci  were  nothing  other  than  the 


*  A  short  account  of  this  research  with  microscopical  demonstrations  was  given 
by  Mrs.  Hoggan  before  the  Naturforscher  Versammlung  at  Gassel  in  September, 
1h7S,  and  her  remarks  were  published  in  extenso  next  day,  on  pp.  56  and  57  of 
the'Tagbbtt' 
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granules  formed  from  cell  protoplasm  in  the  manner  we  have  described.  The 
specimens  illustrating  pyiemia  especially,  showed  micrococci  both  in  free  masses 
and  within  cells  of  the  kidney,  almost  identical  with  those  shown  in  our  pre- 
parations. 

In  the  discussion  of  the  questions  referred  to,  it  was  assumed  that  the  so- 
called  micrococci  were  specific  independent  organisms  from  without  the  body, 
and  the  chief  interest  turned  ou  such  questions  as  how  they  managed  to  enter 
underneath  the  dressing  or  into  the  body,  whether  they  could  exist  in  the  body, 
or  what  specific  influence,  if  any,  they  might  have  there. 

All  reasoning  therefore  might,  however,  seem  superfluous  if  it  could  be  shown 
that,  instead  of  being  specific  independent  organisms  from  without,  the  so-called 
micrococci  were  merely  minute  atoms  of  the  protoplasm  of  the  cells  within  the 
body,  formed  as  we  have  described,  and  that  according  as  they  were  the  result  of 
a  physiological  or  a  pathological  process,  so  would  their  effect  be  when  introduced 
into  the  system.  In  more  specific  terms  we  might  consider  that  the  particles 
resulting  from  the  disintegration  of  the  protoplasm  of  fat-cells  would  be  harmless, 
while  those  resulting  from  the  protoplasm  of  cells  in  glanders,  where  we  have  also 
observed  this  process,  would  be  most  malignant  in  their  effect  when  introduced 
into  the  system ;  and  the  same  might  be  said  of  those  particles  so  clearly  shown 
within  and  outside  the  cells  in  pyadmia. 
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XX. — On  some  Applications  of  Osmic  Acid  to  Microscopic  Purposes. 
By  T.  Jbffbby  Parkeb,  B.Sc.,  F.B.M.S. 

(Bead  12th  March,  1879.) 

SiKOB  the  introduction  of  osmic  add  amongst  the  reagents  ct  the 
histologist,  it  has  been  used  for  yery  yarious  purposes.  Its  chief 
yirtne  depends  on  the  &ct  that  it  kills  and  hardens  protoplasmic 
stmctnres  with  the  least  possible  amount  of  shrinkage,  and  that  it 
stains  fat  of  an  intense  black  colour.  The  former  property  has 
rendered  it  of  great  yalue  in  embryology,  in  the  study  oi  Infusoria* 
and  for  many  of  the  more  delicate  animal  tissues ;  the  latter  giyes  it 
its  pre-eminence  in  bringing  out  the  ramifications  of  the  finer 
medullated  neryes,  and  the  structure  of  adipose  tissue. 

Eecently,  as  the  Fellows  of  this  Society  are  aware,  Graber  has 
made  use  of  osmic  acid  for  the  preparation  of  insect  structures,  with 
very  signal  success ;  Flesch,  also,  recommends  the  employment  of 
a  mixture  of  it  with  chromic  acid  for  preparations  of  the  cochlea 
and  retina;  and  Dr.  Marshall  has  used  a  similar  mixture  for  the 
preseryation  of  chick  embryos. 

I  must  apologize  for  bringing  my  yery  limited  experiences 
before  the  Society,  but  as  some  of  my  osmic  acid  preparations  seem 
more  successful  uian  those  of  similar  objects  prepared  in  any  other 
'way,  I  yenture  to  think  that  some  account  of  my  experiments 
may  not  be  without  interest. 

Perhaps  the  most  successful  preparations  I  haye  yet  succeeded  in 
making  with  the  aid  of  osmic  acid,  are  entire  specimens  of  a  little 
glass-crab  (PhyUosoma),  the  larya  of  the  macrurous  genus  Scyllarus. 
The  specimens  were  sent  last  July  to  Professor  Huxley,  by  Mr. 
Lloyd,  of  the  Crystal  Palace  Aquarium,  where  the  IsiVeB  were 
batched  out. 

In  the  case  of  these  PhyUosomm,  ten  minutes'  immersion  in 
a  1  per  cent,  solution  of  osmic  acid,  and  subsequent  treatment  with 
alccmol  of  gradually  increasing  strength,  commenciug  with  50  per 
cent.,  and  ending  with  absolute,  seryed  not  only  to  harden  the 
tissues,  but  to  differentiate  them  in  a  yery  striking  manner. 
The  immense  central  neryous  system  was  stained  jet  black,  and 
stood  out  with  diagrammatic  clearness ;  the  mudcles,  glands,  &c., 
assumed  a  greyish-brown  colour,  the  strisB  of  the  muscle-fibres 
becoming  remarkably  distinct.  An  immersion  of  fiye  minutes  ^was 
in  some  respects  still  more  successful,  although  less  striking ;  the 
neryous  system  in  this  case  took  the  same  grey-brown  colour  as 
the  other  soft  parts,  the  fibrillation  of  the  neryes  and  the  nuclei 

*  Apropos  of  Dr.  Pelletan's  paper  reprinted  in  this  Journal,  vol.  i.  p.  189, 
I  may  mention  that  oemio  acid  is  recommended  for  the  instantaneous  killing  of 
Infusoria  in  Huxley  and  Martin's  *  Elementary  Biology,'  p.  94. 
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of  the  nerve-cells  becoming  very  clear.  The  cells  of  the  liver  and 
green  glands,  and  those  of  the  hypodermis  were  also  brought  into 
view  in  a  manner  that  left  Uttle  to  be  desired  for  clearness. 

By  no  means  the  least  important  point  about  these  larvsB  is 
that,  delicate  as  they  were,  they  conla,  after  the  treatment  de- 
scribed, be  clarified  with  oil  of  cloves  and  mounted  in  Canada 
balsam,  with  little  or  no  shrinking  or  distortion. 

For  Daphnia,  I  have  lately  found  the  same  treatment  a  decided 
success.  The  heart,  alimentfuy  canal,  ovary,  and  appendages  are 
well  brought  out ;  the  nervous  system  not  so  well,  owing,  I  suppose, 
to  its  containing  less  fatty  matter  than  that  of  PhyUosoma,  and 
consequently  not  being  acted  upon  to  the  same  extent  by  the  acid. 
For  entire  specimens  an  exposure  of  ten  minutes  to  h^  an  hour  in 
1  per  cent.,  or  of  twelve  to  twenty-four  hours  in  -jV  per  cent,  is  suffi- 
cient ;  but  for  dissected  specimens,  to  show  the  separated  appendages, 
a  day  in  1  per  cent,  is  not  too  much,  the  chitin  becoming  stained  of 
a  light  brown  colour  by  the  long  exposure.  In  one  specimen 
actcn  on  for  this  time  1  was  fortunate  enough  to  get  ilie  heart 
dissected  out  of  its  pericardium,  and  found  that  the  organ  showed 
very  perfectly  the  beautiful  arrangement  of  muscular  fibres  figured 
by  Glaus.*  It  must  be  remembered  that  after  twenty-four  hours' 
exposure  to  a  1  per  cent,  solution  of  the  acid,  the  Daphni»  appear 
p^ectly  black  to  the  naked  eye. 

For  Cypris,  Oychps^  &o.,  the  same  process  is  equally  good  for 
the  preparation  of  specimens  for  dissection;  but  very  little  is 
shown  when  the  animals  are  mounted  whole. 

The  acid  is  a  great  success  for  preparing  the  mouth  parts  and 
other  appendages  of  AseUvs  aquaiicus.  The  animals  should  be 
placed  entire  in  a  1  per  cent,  solution  for  about  a  day,  and  then 
treated  with  alcohol  of  gradually  increasing  strength.  Th&j  become 
jet  black  to  all  appearance ;  but  when  the  appendages  are  dissected 
off,  clarified,  and  mounted  in  balsam,  they  are  seen  to  be  stained  of 
a  rich  brown  colour,  their  muscles  are  brought  out  with  perfect 
clearness,  and  their  finest  setaB  well  shown  up.  The  same  specimens 
unstamed  are  so  transparent  as  to  be  almost  mvisible,  and  such 
colouring  matters  as  carmine  and  hasmatoxylin  are  anything  but 
successful 

I  have  made  very  few  experiments  with  insects,  but  those  I  have 
are  sufficient  to  show  how  valuable  this  method  is  for  the  prepara- 
tion of  mouth  parts,  salivary  glands,  Malpighian  tubules,  &c.,  and 
how  it  ought,  for  the  former,  entirely  to  replace  the  somewhat 
barbarous  method  of  treatment  with  potash  or  with  turpentine. 

The  only  other  application  of  osmic  acid  to  which  I  have  to  draw 
attention,  is  for  the  preparation  of  deUcate  vegetable  structures.  The 
most  important  experiments  I  have  made  in  this  direction  are  on  the 

♦  *  Zdtachr.  f.  wiss,  ZooL,*  xxvii.  pi.  26. 
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tenoinal  bud  of  GJuira ;  and  for  this  I  have  found  it  so  snocessitily 
that  I  have  no  doubt  of  its  nsefohiess  for  other  stmctnres  of  a  like 
nature.  He  buds  were  placed  in  acid  until  they  appeared  black, 
and  were  then  treated  with  alcohol  as  described  above.  They  were 
ihen  clarified  with  oil  of  cloves^  and  imbedded  in  cacao  butter,  and 
the  sections  cut  were  mounted  in  balsam.  The  method  is  extreonely 
good  for  the  younger  parts  of  the  bud,  such  as  the  apical  oell,  smallest 
leaves,  &o,;  but  the  oil  of  cloves  and  balsam  cause  a  good  deal 
of  shrinking  of  the  older  cells :  it  might  possibly  be  better  to 
imbed  in  glycerine  jelly,  and  to  mount  the  section  in  glycerine. 
The  staining  of  these  objects  is  very  successful;  the  acid  seems 
to  have  been  taken  up  by  each  granule  of  the  protoplasm,  and 
there  to  have  been  decomposed,  ^ving  the  granule  tiie  characteristic 
grey  colour.  A  mixture  of  osmic  ana  chromic  acids  (chromic  acid, 
0*25  p.  c,  9  parts;  osmic  acid,  1  p.  c,  1  part)  answers,  in  some 
respects,  even  better  than  osmic  add  alone  for  thiis  purpose. 

In  this,  as  in  all  the  former  instances,  one  great  advantage  of 
the  method  is  that  hardening  and  staining  are  performed  in  one 
operation. 
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XXI Is  not  the  Botiferous  Oenus  Pedalion  of  Hudson  synony- 

inous  with  Hexarthra  ofLudwig  Schmarda  1 

By  JuuEN  Dbby,  F.KM.S. 

iBead  Sth  January,  1879.) 

LooKiNa  lately  throngh  the  pktes  illustrating  Ludwig  Schmarda  s 
*  Zur  Naturgeschichte  -^gyptens '  (Vienna,  1854),  I  fell  accidentally 
upon  the  figure  of  an  extraordinary  rotifer  which  reminded  me 
forcibly  of  Dr.  Hudson's  Pedalion.  From  the  imperfect  figure, 
plate  iii.  fig.  1,  of  Schmarda's  work,  I  referred  to  the  text  for 
fuller  detaik,  which  are  to  be  found  on  p.  15.  We  see  there  that 
the  rotifer  called  Hexarthra  polyptera  was  discovered  by  Schmarda 
on  the  19th  of  March  1853,  in  a  small  pool  near  the  ruins  of  EI 
Kab,  in  Egypt.  The  water  was  brackish  to  the  taste,  and  the 
animal  lived  m  it  in  shoals  or  "  swarms."  Although  at  the  first 
aspect  Schmarda  thought  he  had  to  do  with  some  small  crustacean, 
he  soon  discovered  the  true  position  of  his  animal  in  the  fEunily 
Hydatinea. 

His  examination,  although  insufficient  for  clearly  establishing 
identity  of  generic  characters  between  Hexarthra  and  Pedalion,  is, 
however,  sufficiently  detailed  to  allow  of  great  doubts  being  ex- 

Sressed  as  to  the  right  of  existence  of  the  latter  name.  The 
ifferences  between  Hudson's  and  Schmarda's  descriptions  reside 
principally  in  the  incompleteness  of  the  details  given  by  the  latter, 
and  are  consequently  diflerences  of  omission  rather  than  anything 
else.  Schmarda's  work  being  rather  difficult  of  access,  I  have 
translated  therefi:om  his  description  in  full  of  Hexarthra  polyptera, 
which  I  reproduce  for  the  sake  of  comparison  with  Dr.  Hudson's 
careful  and  elaborate  papers,  published  in  *  Month.  Micr.  Joum.,' 
vol.  vii.,  1871,  p.  121 ;  in  'Quart.  Journ.  Micr.  Sa,'  vol  xil,  1872, 
p.  333 ;  and  in  *  Month.  Micr.  Journ.,'  vol.  viii,  1872,  p.  209  :— 

**  The  body  is  transparent,  colourless,  and  represents  a  blunt  cone, 
at  the  broad  end  of  which  are  situated  the  rotary  organs.  These 
last  are  large,  with  numerous  long  cilia,  and  are  so  attached  as  to 
form  a  right  and  a  left  group.  Two  globular  red  eyes  are  seen  in 
the  middle  of  the  forehead,  not  far  asunder.  The  digestive  appa- 
ratus  is  very  distinct ;  an  undulating  (flimmemde)  slit  (mundspalte) 
leads  into  a  conical  oesophagus,  moved  by  four  muscles,  and  carrying 
two  semicircular  jaws,  each  of  which  is  furnished  with  seven  teeth. 
The  build  of  the  masticatmg  apparatus  has  some  resemblance  to 
that  of  Triarthra.  The  stomach  is  short,  but  rather  broad,  and  leads 
into  a  cylindrical,  many  times  constricted  intestine,  which  narrows 
at  its  lower  end.  The  absorption  of  carmine  was  easily  obtained. 
At  the  upper  portion  of  the  intestine  two  pancreatic  glands,  which 
are  divided  into  two  lobes,  arc  seen  to  open.    The  organs  of  respira- 
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tion  ooDflist  in  two  lon^,  winding  veBBels  on  the  sides  of  the  body. 
At  the  anterior  extremi^  exists  another  system  of  vessels,  forming 
a  great  yascnlar  ring,  bom  which  branches  are  thrown  ont.  As 
r^ards  organs  of  generation,  the  ovary  alone  was  recognized  with 
certainty.  A  second  small,  bladder*like  organ  is  perhaps  the 
testicle.  Eggs  of  yarions  sizes  and  stages  of  development  were 
contained  in  uie  ovary.  The  ripe  eggs  were  light  green,  and  were 
carried  abont  at  flie  posterior  end  of  me  body.  The  motions  of  tiie 
embryo,  the  vibration  of  its  cilia,  and  the  motions  of  its  jaws,  were 
firequently  observed  before  leaving  the  egg-sheH  The  organs  of 
the  senses  consist  in  two  round  eyes,  filled  with  a  carmine-coloured 
pigment. 

The  organs  of  locomotion  ore  very  peculiar  and  complicated. 
They  consist  in  three  pair  of  oars  or  fins.  The  first  pair  is  the 
most  powerfol,  and  tales  its  origin  high  up  on  the  outside  of 
the  abaominal  &oe.  It  is  conically  {jointed,  has  centrally  on  each 
side  four  teeth,  and  divides  at  the  tip  into  five  pair  of  small  plumed 
appendages  or  fins.  Two  dearlv  marked  musdes,  striated  trans- 
versely, run  through  the  whole  length,  giving  off  branches  to  the 
appendages.  The  second  pair  of  mnbs  is  somewhat  smaller  in 
all  its  dimensions,  and  is  inserted  deeper  and  more  inwardly.  The 
eight  teeth  on  the  sides  are  shorter,  and  the  tips  only  carry  eight 
appendages. 

These  limbs  only  carry  a  single  central  muscle.  The  third  pair 
springs  fix>m  near  the  middle  line  of  the  body;  on  its  lower 
third,  it  is  the  smallest  and  weakest  of  the  whole,  and  only  one 
muscle  is  discernible  in  each  limb.  The  motion  of  these  organs 
is  very  active  and  energetic,  as  well  as  various  in  direction.  Not 
only  do  these  animals  swim  with  great  swiftness,  but,  just  as  in 
Polyarthra,  Triarthra,  and  others,  wey  have  the  power  of  leaping. 
Beffldes  these  oar-like  organs  and  the  rotary  organs,  both  long  and 
circular  muscles  aid  the  movements  of  the  body.  I  kept  the 
creatures  alive  until  the  beginning  of  ApriL" 

I  advise  those  interested  in  tne  study  of  the  Botatoria  to  have 
a  look  at  these  figures  of  Schmarda's,  as  no  types  of  this  class 
of  animals  are  more  interesting  from  an  evolutional  point  of  view 
than  Pedalion  or  Hexarthra,*  if  this  latter  be  really  distinct 
from  it. 

*  Schmarda's  original  work  was  laid  before  the  membare  of  the  Society  by 
ILDeby. 
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XXIL — Note  on  M.  DAys  Paper. 
By  C.  T.  Hudson,  LLJD.,  V.P.E.M5. 

{Read  dth  AprU,  1879.) 

In  the  above  ^per  M.  Deby  says: — ^*'The  differences  between 
Hudson's  and  Scnmarda's  descriptions  reside  principally  in  the 

Fig.  1, 


incompleteness  of  the  details  given  by  tbe  latter,  and  are  conse- 
qnently  differences  of  omission  ratber  dban  anything  else/' 

An  examination,  however,  of  the  two  figures  here  placed  side 
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^  side,  mine  (Fig.  1)  of  Pedalion,  and  M.  Schmarda's  (Fig.  2)  of 
Hexarthra,  will  ^ow  that  IL  Deby's  statement  cannot  be  main- 
tained, especially  as  M.  Schmarda's  written  description  exactly 
tallies  with  his  figure  in  the  points  to  which  I  wish  to  call  attention. 

These  are,  tnat  both  M.  Schmarda's  description  and  his  figure 
represent  his  rotifer  as  having  two  limbs  of  equal  size  much  I»gger 
than  the  rest,  and  that  all  six  spring  firom  the  same  side  of  the 
rotifer. 

Now,  Pedalion  has  one  of  its  six  limbs  much  bigger  than  all 
the  rest,  and  it  is  situated  on  the  opposite  side  to  the  other  fiye. 

M.  Schmarda's  drawings  are  probably  but  rough  ones;  but 
making  every  allowance  for  this,  it  is  surely  impossible  that  he 
could  have  been  guilty  of  two  such  blunders  as  M.  Deby  gives  him 
credit  for. 

No  doubt  the  two  creatures  belong  to  the  same  fjEimily ;  but  they 
are  generically  distinct. 

I  strongly  suspect  M.  Schmarda's  ^'  great  vascular  ring  "  to  be 
nothing  but  the  muscles  at  the  neck,  and  the  '*  testicle  "  he  speaks 
oCr  to  be  probably  the  contractile  vesicle ;  but  it  is  of  little  use  to 
criticize  hypothetical  mistakes,  so  I  will  not  pursue  the  matter 
further. 


2  0  2 

Digitized  by  VjOOQ IC 


388  Transactions  of  (he  Sooiety. 

XXIII. — An  Illuminating  Traverse-Lens.  By  Eobeet  B.  Tollbs^ 
of  Boston,  Mass.,  U.S. 
{Read  9M  April,  1879.) 

With  the  advent  of  objectiyes  of  increased  interior  angle  of  aperture, 
the  indispensableness  of  equivalent  accessory  means  for  the  illami- 
nation  of  the  object  became  immediately  eyiuent.* 

In  my  first  construction  of  such  object-glasses,  I  therefore 
required  to  provide  means  which  proved  so  suitable  that  I  have 
adhered  to  their  use  to  the  present  time. 

The  first  appliance  was  a  deep  plano-convex  lens,  centrally 
mounted  below  the  object  and  having  its  centre  of  curvature  in  the 
object-place.  Afterwards,  I  adopted  a  plano-cylindrically  convex 
lens,  equal  to  a  hemisphere  less  the  thickness  of  the  object-slide, 
which  was  placed  in  immersion  contact  with  the  base  of  the  slide 
so  that  the  object  itself  formed  the  centre  of  curvature  of  this 
illuminating  lens.  Around  the  convex  surface  of  this  central  lens 
moved  a  shutter  to  regulate  and  limit  the  access  of  li^ht,  and  it 
was  provided  also  with  a  small  plano-concave  lens  which,  applied 
by  its  concave  to  the  convex  surface  of  the  larger  lens  by 
immersion  contact,  cancelled  the  refiracting  surfaces  and  allowed 
a  perpendicular  heam  of  light  to  reach  the  suitably  immersed  object 
without  refraction.! 


The  device  in  a  more  complete  form  is  represented  in  the  annexed 
figure,  where  P  is  the  basilar  plate  of  the  whole  traverse  sjrstem, 
having  a  circular  groove  and  track  in  which  the  carriage  G  moves. 
On  a  projecting  arm  A  of  the  carriage  G  are  mounted  whatever 
appliances  are  to  be  used  to  modify  or  direct  the  light  upon  the 
traverse  lens  T  in  the  direction  of  the  object  at  the  centre  of  the 
system. 

In  the  figure  the  concave  lens  N  is  shown  in  position  on  the 
arm.  Thus  situated,  the  interior  convex  and  concave  surfaces 
being  of  no  efiect,  the  two  exterior  plane  surfaces  of  the  traverse 
system  constitute  it  a  prism,  and  every  slightest  movement  of  this 

♦  See  *M.  M.  J.,'  July,  1871,  p.  38.  t  Ibid  ,  Mny,  1873,  p.  213. 
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concaye  &Get  lens  on  the  traverse  lens  T  wonid  give  a  different 
prism  to  infinite  variety.  In  this  arrangement,  the  concave  mirror 
can  be  nsed  in  the  ordinary  manner  and  condense  light  enough 
npon  the  object  for  all  ordinary  purposes.  The  rail  interior 
aperture  of  a  dry  objective  would  be  reached  at  the  very  convenient 
obliquity  of  41^,  i.  e.  at  less  than  the  critical  angle,  or  angle  of 
total  internal  reflection  between  crown-glass  and  air.  L  is  a 
double-convex  condensing  lens,  that  may  be  placed  at  about  its 
principal  focal  distance  from  the  object. 

For  a  condenser,  with  the  size  of  apparatus  as  drawn  in  the 
figure,  a  simple  lens  of  1^  inch  focus  and  about  ten  (10^)  degrees 
of  aperture  is  convenient,  loid  if  the  lens  is  movable  alon^  the  arm  A, 
it  can  be  focussed  readily  on  the  object,  the  position  being  fixed  by 
inspection.  This  would  be  well  for  parallel  rays.  If  diverging 
rays  are  used  another  lens  of  two  or  tluree  inches  focus,  mounted  on 
the  arm  A,  will  conveniently  take  up  the  rays  &om  the  radiant  at 
the  distance  of  the  focus  of  this  supplementary  lens. 

The  plate  P  is  graduated  on  its  circular  edge,  as  in  the  figure, 
to  two  degrees,  and  the  arm  A  has  a  swing  of  seventy  degrees  of 
arc  each  way  from  the  axis  of  the  Microscope.  An  index-line  is 
marked  on  the  bevelled  edge  of  the  carriage  10°  from  the  axis  of 
the  condenser,  which  must  be  added  to  or  subtracted  £rom  the  real 
obliquity  of  the  illuminating  rays.    . 

It  is  obvious  that  any  observation  made  and  duly  recorded  as 
to  its  conditions,  as  of  obliquity  of  incidence  of  illuminating  pencil 
or  ray,  form  of  the  pencil  or  beam,  focal  length  and  distance  of 
the  ccmdenser,  such  observation  could  be  successfally  repeated. 
The  record  of  the  obliquity  of  the  most  oblique  rays  reachm^  the 
object  directly  and  giving  view  of  it  at  the  eye-piece  with  luminous 
field,  would  express  the  '^  balsam  "  aperture,  or  more  correctly,  the 
half  interior  aperture  of  the  objective  when  the  front  lens  of  the 
objective  and  the  traverse  system  are  of  glass  of  similar  refraction. 

Having  thus  the  ''  balsam  "  an^le  we  readily  calculate  or  learn 
the  corresponding  angle  for  glycerine,  or  water,  or  any  medium  of 
which  we  have  the  index  of  refraction.  A  corresponding  notation, 
perhaps  for  air,  might  be  engraved  in  juxtaposition  on  the  basilar 
plate. 
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XXIV. — On  the  Occurrence  o/Becent  Eeteropora, 
By  Abthub  Wm.  Watbrs,  F.GS. 

(Bead  Uth  May,  1879.) 

Plate  XV. 

In  looking  through  some  of  the  British  Mnseam  recent  Bryozoa,  I 
several  times  came  across  portions  of  romid  branches  from  tiie 
neighbourhood  of  Japan,  and  npon  examination  some  were  seen  to 
be  Myriozomn ;  bnt  the  stmctnre  of  others,  similar  in  form,  was 
npon  first  sight  a  puzzle,  for  broken  sections  seemed  to  show  tians- 
verse  markings  like  septa,  so  that  I  was  in  donbt  as  to  what  this 
might  be,  and  it  was  necessary  to  make  transparent  secticms  before 
the  appearance  was  explained,  bnt  then  the  tubular  cvclostomatous 
nature  was  quite  clear,  and  it  was  interesting  to  find  a  Gheilosto- 
matous  (Myriozoum  tvhgracile  d'Orb.^  and  a  Ovdostomatoos 
Bryozoon  from  the  same  locality,  so  similar  in  habit  that  they  were 
placed  together  as  the  same  species,  not  in  one  case  only,  but  in 
several. 

As  is  the  case  in  all  Gycloetomata,  the  shell-walls  are  perforated 
by  small  holes,  and  the  shell  thickening  between  these  holes  gives 
sometimes  a  b^ed  appearance  (Fig.  4)  to  a  section  of  a  cell-wall ; 
and  it  is  to  the  irregular  thickening  of  the  shell  causing  well-like 
depressions  round  mese  holes  that  the  peculiar  appearance  of 
transverse  lines  is  due. 

Mr.  Busk,  in  the  'Crag  Polyzoa,]  page  122,  speaks  of  partial 
transverse  nearly  equidistant  septa  in  Heteropora,  and  Mr.  J. 
Haime  figures  most  distinct  septa  in  his  ^.  pmtulosa.^     Theoe 

EXPLANATION  OF  PLATE  XV. 

Fig.  1,—Heteropora  peiiiculata^  natural  size.  (The  upper  brandies  are  drawn 
slightly  too  long.) 

Fio.  2.— Longitadinal  section  of  ditto,  x  25.  (This  is  drawn  with  the  growing 
end  downwards,  and  the  stmctnre  is  perhaps  shown  better  in  consequence.) 

Fio.  8.— Transverse  section  of  ditto,  x  25. 

Fio.  4. — ^Portion  of  same,  magnified  fifty  times. 

FiQ.  5. — Operculum  of  Myriogoum  suhgracile  d'Orb,  X  85. 

Fio.  6.— Operculum  of  Cellepora  (Fig.  8),  x  85. 

Fio.  7. — SurfiEice  of  Heteropora  pelliculata ;  6,  portion  with  the  thin  covering 
removed. 

Fio.  8. — Oellepora  from  Australia. 

Fio.  9. — Heteropora  cervicomis  d'Orb, 

Fio.  10.— Surface  of  ditto. 

Fio.  U. — Ditto,  with  covering  removed. 


♦  *  M^m  de  la  Soo.  G^l.  de  France/  ser.  2"»*,  vol.  v.  pi.  xi.  The  name  H.  pus- 
tuloM  was  employed  by  Haime  five  years  previous  to  the  publication  of  the  'Crag 
Polyzoa,'  and  therefore  the  same  name  given  by  Mr.  Busk  as  a  new  species  will 
req[uire  to  be  changed.  Haime*s  specific  name  pustviosa  had  been  employed  by 
Michelin  and  d*Orbigny  for  his  species,  though  the  generic  name  they  used  was 
Ccriopora. 
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Mr.  Bnsk  explains  by  considering  the  septa  to  represent  the 
remains  of  hymen-like  lids,  which  haye  been  left  behind  at  snc- 
oessiye  stages  of  growth.  I  haye  not  fonnd  this  to  be  the  case  in 
this  species  or  fossil  ones  examined,  bnt  suppose  it  must  occnr  in 
other  species. 

The  pore-tnbes  can  be  seen  in  the  transyerse  sections,  Figs. 
3  and  4;  in  Fig.  4,  they  are  shown  passing  through  tixe 
zooedal  walls ;  this  structure  is  the  same  as  we  find  in  all  Oyclo- 
stomata,  and  the  inner  portion  of  Fig.  4  would  represent  equally 
well  Idmonea,  Homeia,  &c.,  for  in  all  of  this  sub-order  numerous 
minute  pores  occur  in  the  walls,  as  is  also  shown  in  the  longi- 
tudhud  section.  Fig.  2,  which  may  also  be  considered  as  a  cha- 
racteristic section  of  the  shell  structure  of  the  group.  In  the 
Gheilostomata,  on  the  other  hand,  numerous  perforations  are 
exceptional,  but  in  the  cell-walls  of  most  are  comparatiyely  large 
disks,  called  rosette-plates,  haying  one  or  numerous  apparent  per- 
forations. In  H.  petlictilata  the  interior  of  the  zooecial  tubes  has 
delicate  longitudinal  markings,  with  occasional  fiAint  transyerse  lines 
of  growth  (see  Fig.  2). 

The  external  sumce  can  best  be  studied  with  a  calcined 
framnent.  In  a  piece  thus  prepared,  the  calcareous  base  of  a  thin 
pemde  is  seen  to  coyer  nearly  all  the  surface.  The  zooecial  aper- 
tures are  nearly  equidistant  and  haye  sometimes  a  thin  coyer,  as  is 
the  case  with  most  of  the  Oycloetomata ;  *  surrounding  each  cell  are 
about  eight  cancelli,  coyered,  as  already  pointed  out,  and  in  these 
coyerings  are  seyeral  ^rforations  round  which  the  white  calcareous 
film  is  tiiicker,  thus  giying  the  appearance  of  raised  warts,  and,  in 
husky  until  the  organic  matter  is  remoyed  this  structure  cannot  be 
correctly  appreciated.  The  openings  of  the  cancelli  are  usually 
much  smaller  than  the  zooecial  apertures,  though  in  some  cases 
they  are  nearly  as  large. 

I  haye  been  unable  to  identify  it  with  any  fossil  form,  and 
therefore  call  it 

Heteropora  pelliculcUa,  noy. 

2iOoarium  erect,  branches  cylindrical,  frequently  diyiding  dioho- 
tomously,  ends  of  branches  sometunes  taper,  at  others  swelling 
out  into  a  subglobular  termination.  Zooeda ;  parallel  tubes,  per- 
forated with  minute  depressed  pores.  Zooecial  orifices  circular, 
interstitial  orifices  subcircular,  disposed  round  the  zooecial  orifices. 
Surface  coyered  with  a  thin  calcareous  and  organic  peUicle,  coyer 
of  cancelli  numerously  perforated. 

Hab. — The  Gulf  of  Tartary  and  the  neighbourhood  of  the 
island  of  Saghalien  and  Japan,  between  the  latitudes  41^-46°  N., 

♦  Such  oovew  of  the  Crclostomatons  Bryozoa  are  spedaUy  worthy  of  note,  for 
in  Polypora  and  other  Oarboniferons  fossils  belonging  to  the  Fenestellidie  similar 
closures  have  been  pointed  ont  by  Mr.  John  Yonng. 
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and  lonmtndeB  141^-148^  R,  in  £rom  fourteen  to  ihirty-Beyen 
&thoma* 

The  next  instance  of  the  ooonrrence  of  Heteropoia  is  interesting, 
as  bemg  found  under  somewhat  parallel  circumstances* 

In  the  Australian  seas  there  is  a  Gellepora,  prohably  common, 
aa  I  have  seen  it  in  several  collections.  It  grows  round  the  stalks 
of  seaweeds,  Ac.,  and  is  raised  into  ridges  inegularly  encircling  the 
zooarium  (Fi^.  8),  witii  zooecia  on  each  &ce  of  the  ridge,  so  that 
it  may  be  said.to  have  in  part  a  biserial  nowth,  and  this  is  known 
in  Mesenteripora,  Beticulipora,  Eschara,  Flustra,  Biflustra,  &c. 

I  have  not  been  able  yett  to  identify  it  with  any  described 
species,  and  in  my  own  collection  distinguish  it  as  C.  repleta  (thus 
in  part  retaining  the  meaning  of  the  generic  name  Plethopora). 

It  is  not,  however,  with  this  we  have  now  to  deal,  but  with  a 
Bryozoon  (Fig.  9)  of  quite  similar  mode  of  growth,  found  in  a  small 
boxful  of  the  OelleporaB,  just  mentioned,  which  my  sist^  picked 
up  on  the  Semaphore  near  Adelaide;  however,  as  soon  as  it  is  put 
under  the  Microscope,  it  is  seen  to  be  a  Gydostomatous  Bryozoon, 
and  I  do  not  at  present  see  any  reason  for  placing  it  in  any  other 
genus  than  Heteropora. 

The  zooecial  apertures  (Fi^.  10)  are  more  irregularly  placed 
than  in  the  last  species,  in  which  the  region  of  the  apeiture  was 
only  slightly  raisea ;  but  here  it  is  elevated  in  a  tubuliur  form,  and 
the  walk  of  the  cancelli  are  also  elevated.  The  perforations  of  the 
cancelli  covers  are  larger,  with  the  white  rim  round  each  hole  very 
distinct  Where  this  film  is  removed  (Fig.  11)  there  are  spinous 
protuberances  round  the.  aperture. 

This  is  apparently  the  Plethopora  eervicomis  d'Orb., '  PaL 
Fr.,'  pL  799,  ngs.  4,  5,  Ibund  in  the  S^nonien,  and  which  is  placed 
by  hun  among  the  (>jrck)etomatous  forms,  but  until  I  discovered 
this  recent  one  I  had  always  supposed  the  figure  repree^ted  a 
worn  specimen  of  Gellepora,  similar  to  the  one  already  mentioned. 

Heteropora  eervioomis  d'Orb. 

PUihopora  eervioomis  d'Orb.,  'Pal.  Fr.,'  vol  v.  p.  1045,  pi.  799, 
figs.  4,  5. 

Zooarium  incrusting  stalk  of  seaweed,  raised  into  irr^ular 
ridges.  Zooecial  apertmre  crateriform ;  cancelli,  mosUy  one  series 
round  the  zooedum,  covers  perforated  with  few  large  holes. 

*  There  are  from  the  same  locality  stems  of  Tarying  sixes,  some  not  more  than 
half  the  diameter  figured,  but  whether  they  are  aU  the  same  species  I  cannot  say 
with  certainty.  If  the  material  had  been  my  own,  I  shonld  haye  chipped  frag- 
ments ofif  all  and  made  detail  examination,  bnt  this  oonld  hardly  be  allowed  in  a 
national  coUeotion,  and  I  have  to  thank  the  Mnsenm  anthorities  for  allowing  me 
to  make  sections  of  a  broken  fhigment 

t  I  take  this  opportunity  of  saying  I  hope  shortly  to  carefuU;^  study  the 
Australian  recent  and  tertiary  Uryozoa,  and  shall  be  glad  of  any  assistance  that 
tlatoralists  cau  give  me. 
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Hab.— Chalk.  Environs  de  Tonrs  (d'Orb.).  Becent.  Adelaide. 

The  genus  Heteropora  has  been  found  in  the  Jurassic  of 
England  and  France,  and  the  external  appearance  of  H.  lepida 
NoTak./  is  much  the  same  as  that  of  the  recent  species.  The 
ffenus  vnis  also  frequent  in  the  Maestricht  chalk.  Heteropora 
aiehotoma  and  two  other  species  are  mentioned  by  Beuss  and 
Hanzoni,  from  the  Miocene  of  Austria  and  Hungary.  Busk  men- 
tions seyeral  species  &om  the  Grag,  and  the  American  tertiaries 
have  also  yielded  it,  but  it  does  not  appear  to  have  been  previously 
found  recent. 

Besides  the  interest  of  the  genus  occurring  recent,  the  striking 
similarity  in  shape  of  E.  pdltculata  and  eervicamia  to  Gheilosto- 
mata  taken  in  tbie  same  hauls  is  a  most  curious  fact. 

*  '<Beii  X.  Kexmt  der  Bry.  der  bohm.  Kieid.,"  'Denk.  k.  k.  Ak.  WiBsensoh. 
Wien,'  1877,  voL  xzxYii 
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XXV. — Note  on  Homogeneous  Immersion  Ohjedrglasses. 

By  F.  H.  Wenham,  F.R.]iLS. 

iBead  14/A  May,  1879.) 

As  the  homogenecms  immersioii  object-glass  is  revived  as  a  reoent 
idea,  I  quote  from  a  paper  contributed  by  me  to  the  *  Monthly 
Microscopical  Journal/  Jane  Ist,  1870,  the  following  comment  in 
favour  of  homogeneons  immersion.  ''  One  advantage  m  the  immer- 
sion objective  is,  that  it  almost  prevents  the  loss  of  Ught  from  the 
reflection  of  the  upper  surface  of  the  cover  and  front  of  lens,  and  in 
part  neutralizes  any  error  of  figure  and  polish  that  majr  exist  be- 
tween them.  There  is  also  another  condition  annexed ;  it  has  the 
singular  property  oi  a  front  lens  of  adjustable  thickness,  and  there- 
fore can  be  set  to  the  utmost  nicety  to  balance  the  aberraticms.  Of 
course  there  is  no  optical  advantage  attendant  upon  the  use  of  ivater. 
If  a  medium  of  the  same  refractive  power  as  the  glass  were  to  be 
employed,  the  result  would  be  better.  Water  having  a  low  refrac- 
tive index,  an  adjustment  is  required  for  each  thickness  of  cover, 
and  a  difference  of  adjustment  is  not  so  marked  and  sensitive  as  in 
the  ordinary  dry  objectives ;  but  if  a  medium  of  similar  refraction  to 
the  glass  were  to  be  used,  no  adjustment  would  be  required  for  any 
thicbiess  of  cover,  supposing  the  test  objects  to  be  mounted  thereon 
(which  they  generallv  are) ;  for,  in  tact,  we  should  then  view  them 
all  with  a  front  of  the  same  thickness — considering  the  cover,  the 
front  lens,  and  the  interposing  medium  as  one."  * 

[Since  the  above  was  read,  Mr.  Wenham  has  sent  us  the 
following  additional  note  on  this  subject — Ed.  *  J.R.M.S.*] 

In  the  '  Quarterly  Journal  of  Microscopical  Science,'  No.  II, 
1855,  p.  303,  I  described  as  part  of  the  system  of  an  object-glasSy 
a  front  lens  connected  with  the  slide  by  an  intermedium  of  Gimada 
balsam ;  of  this  I  say,  "  It  will  be  seen  from  the  position  of  the 
object,  that  each  ray  of  light  passing  from  that  point  through  the 
surface  of  the  hemisphere,  will  be  transmitted  in  straight  lines  in 
a  radial  direction  without  undergoing  any  refraction;  the  conse- 
qnence  of  which  is,  that  the  full  and  undiminished  aperture  of  the 
object-glass  is  made  to  bear  upon  the  object."  Of  the  actufid  per- 
formance obtained  by  this  object-glass  (a  ^),  I  say  on  the  next  page : 
^^  When  an  object  is  seen  under  these  circumstances,  it  at  once 
shows  the  great  increase  of  distinctness  that  is  to  be  obtained  in  the 
structure  of  the  more  difficult  Diatomaceous  tests  when  they  are 
thus  viewed  in  Canada  balsam  with  the  full  aperture  of  the  object- 
glass.  Markings  which  in  the  neighbouring  dry  objects  of  the  same 
character  are  scarcely  discernible,  are  sharply  and  distinctly  visible 
under  the  balsam  hemisphere,  with  the  same  illumination." 

*  The  diflcossion  on  this  Note  wiU  be  found  at  p.  494. 
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ZOOLOGY. 

A.    QBNBRAIi,  including  Embryology  and  Histology  of  the 
Vertebrata. 

Primitive  Stripe  in  the  Chick.— The  so-called  primitiYe  stripe, 
or  grooTe,  had  a  fatnre  ascribed  to  it  by  the  earlier  embryologists, 
which  the  more  modem  authors  regard  as  belonging  to  a  different  set  of 
embryonie  stmctnres :  to  the  elucidation  of  this  question,  Dr.  Mathias 
DuY^  has  lately  *  devoted  himself.  Messrs.  Foster  and  Balfour,  in 
their '  Elements  of  Embryology,'  remark  that  "  by  the  earlier  observers 
the  primitive  groove  was  supposed  to  become  converted  into  the 
medullary  canal.  Dursy  (*  Der  Primitivstreif  dos  Huhnchens ')  was 
the  first  to  give  a  correct  account  of  its  disappearance ;  and  the  dis- 
tinction between  it  and  the  medullary  groove  has  since  been  folly 
recognized  by  many  observers."  In  addition  to  information  which 
confirms  this  view  of  Dursy *s,  M.  Duval  describes  the  characters  of  the 
adjoining  regions. 

Bearing  in  mind  the  difficulty  as  to  the  exact  stage  at  which  an 
embryo  may  be  found  to  have  arrived,  a  difficulty  which  is  not  lessened 
but  rathe)*  increased  by  information  as  to  the  exact  length  of  the  incuba- 
tion period,  M.  Duval  has  not  contented  himself  with  merely  stating 
the  number  of  hours.  Imagine  two  embryos  foxmd  at  exactly  the  same 
stage  of  development,  but  Siat  one  has  been  seventeen  and  the  other 
twenty-one  hours  in  incubation.  It  is  obvious  that  the  ready  method, 
ordinarily  adopted,  of  regarding  the  one  as  being  some  stages  behind 
the  other,  would  easily  lead  to  a  belief  in  the  succession  of  certain 
changes,  such  as  that  which  was  asserted  to  obtain  with  regard  to  the 
primitive  groove.  Another  method  of  examination  had  therefore  to  be 
adopted.  Having  obtained  a  series  of  blastoderms,  of  which  he  had 
registered  the  length  of  the  incubation  period,  M.  Duval  examined 
them  by  surface  view,  and  chose  them  out  by  pairs ;  of  each  pair  one 
remained  intact  and  easily  adapted  to  inspection,  while  the  otiier  was 
hardened  and  stained, — and  cut  into  sections ;  these  sections,  again, 
were  not  registered  as  being  cut  from  an  embryo  of  a  definite  age, 
but  from  one  (A,  B,  and  so  on)  of  which  he  had  a  corresponding  and 
intact  example. 

The  developmental  period  which  was  studied,  was  found  to  be 
dirisible  into  three  groups;  one  was  from  the  fourteenth  to  the 
twenty HBecond  hour  of  incubation ;  the  second  from  the  twenty-second 
to  the  thirty-second;  and  the  third  from  the  thirtynseoond  to  the 
fiftieth  hour. 

In  the  first  period,  inspection  reveals  the  presence  of  an  embryonic 
**  spot,"  which  may  be  divided  into  two  regions ;  to  the  more  anterior 
and  smaller  part  the  name  of  tergal  zone  is  given,  while  the  rest  forms 
the  primitive  line,  and,  later  on,  the  primitive  groove  ;  the  zone  grows 
but  little  during  this  period  ;  in  it  the  epiblast  is  alone  well  defined 

♦  •  Ann.  Sci.  Nat.  (Zool.),'  vii.  (1878)  Nos.  5-6. 
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the  remaining  parts  forming  merely  a  series  of  irregular  masses  of 
small  spheres,  in  which,  in  fact,  the  processes  of  segmentation  are  being 
still  carried  on. 

The  history  of  the  primitiye  line  daring  this  period  is  altogether 
different ;  not  only  does  it  increase  in  size  three  or  four  times,  bnt  it 
presents  an  altogether  distinct  hypoblast-layer,  while  the  epiblast  is 
seen  to  be  connected  with  cells,  wMch  will  nltimately,  form  the  meso- 
blast ;  at  the  fourteenth  hour  the  primitiye  line  is  simple  and  homo- 
geneous, and  it  is  with  difficulty  that  a  faint  depression  can  be  observed ; 
at  the  nineteenth  hour  the  pit  of  the  fourteenth  has  become  a  long 
groove.  Running  along  this  line  or  groove  there  may  be  observed  a 
delicate  filament,  for  which  the  name  of  ^piaxial  filament  is  now  pro« 
posed ;  for  this  structure  Dursy  had  proposed  the  name  of  axial,  and 
his  observations  are  quoted  and  corrected  in  some  details,  the  correct 
apprehension  of  which  the  French  embryologist  ascribes  to  the  use  of 
osmic  acid. 

In  the  second  period  the  primitive  groove  undergoes  no  changes 
of  any  importance,  but  in  the  tergal  zone  certain  modifications  obtain^ 
which  lead  to  the  formation  of  the  medullary  groove  and  of  the  dorsal 
cord ;  these  changes  commence  with  the  great  increase  in  size  of  this 
region  ;  the  cells  of  the  mesoblast  extend  outwards  towards  the  sides  of 
the  embryo,  and  also  form  a  condensed  mass  at  the  level  of  the  bottom 
of  the  medullary  groove;  this  mass  is  the  future  chorda  dorsalis.  Much 
of  what  happens  in  this  period,  as  in  the  succeeding  one,  could  only 
be  rendered  intelligible  by  the  aid  of  a  number  of  figures. 

Of  the  third  period,  the  most  important  characters  are  the  continua- 
tion of  the  metamorphoses  of  the  tergal  zone,  and  the  retrograde  de- 
ydopment  of  the  primitive  groove ;  the  author  refers  to  what  he  has 
already  stated  as  to  the  fourm  ventricle  of  the  brain,  and  the  so-called 
rhomboidal  sinus,  and  insists  on  the  fact  that  the  medullary  groove  is 
completely  closed  along  its  whole  extent,  so  that  the  two  regions  just 
mentioned  owe  their  origin  to  modifications  of  the  central  canal  of 
this  part. 

Dr.  Duval  concludes  his  paper  with  three  statements ;  the  first,  in 
which  he  definitely  states  that  the  primitive  groove  ought  to  be  abso- 
lutely distinguished  from  the  medullary  groove,  and  t^t  these  parts 
have  different  periods  o^  and  different  regions  for,  their  development, 
is  accompanied  by  a  detailed  criticism  of  the  works  and  statements  of 
earlier  embryolo^sts ;  in  the  second,  he  deals  with  the  history  of  the 
three  layers  of  the  embryo,  and  shows  that  the  course  of  development 
of  these  three  is  different  in  the  tergal  zone  to  what  it  is  in  the  parts 
posterior  to  it ;  and  he  brings  this  to  bear  on  the  statements  of  Eemak, 
Waldeyer,  Qoette,  Balfour,  and  Durante,  who  assert  that  the  meso- 
blast is  developed  from  the  hypoblast ;  of  E5lliker,  who  ascribes  to 
the  former  of  these  two  lasers  a  purely  ectodermal  origin ;  and  of  His, 
who  would  regard  the  epiblast  and  hypoblast  as  both  being  the  seat 
of  origin  of  the  mesoblast. 

The  third  statement  is  that  the  chorda  dorsalis  is  solely  formed 
from  the  tergal  zone  and  in  front  of  the  primitive  groove,  .and  that  it 
is  formed  from  the  hypoblast,  or  at  any  rate  has  &e  same  origin  as 


Digitized  by 


Google 


NOTBB  AND  MEUOBANDA.  397 

the  mesoblast,  with  which  layer  its  earlier  stages  of  development  are 
most  intimately  bonnd  up. 

Evolntion  of  the  Male  and  Female  Genital  Glands  of  Mammalia. 
— ^M.  Ch.  Bonget  gives  *  a  short  account  of  his  work  on  this  subject, 
from  which  there  is  so  much  still  to  be  learnt  that  is  of  great  import- 
ance in  any  comprehensive  or  correct  accomit  of  the  structure  and 
relations  of  the  group. 

So  soon  as  the  common  rudiment  of  the  genital  glands  gives  rise 
to  those  peritoneal  cells  which  invest  the  genital  layer,  and  these 
cells  thicken  (twelfth  day  in  the  rabbit),  a  number  of  cylindrical  cells 
with  large  nuclei  are  found  among  them  (primordial  ovules); 
gradually  they  pass  inwards  and  become  connected  with  the  so-called 
segmental  cordsy  in  which  they  form  lines,  the  separate  elements  of 
which  are  separated  from  one  another  by  masses  of  small  cells.  The 
first  sign  of  sexual  differentiation  is  the  disappearance  of  the  ovules 
of  the  epithelial  layer,  and  the  formation  of  the  earliest  rudiments  of 
the  tunica  aJbuginea,  From  the  sixteenth  to  the  twentieth  day  the 
number  of  ovules  increases  rapidly,  and  that  the  more  in  the  male ; 
the  primitive  cells,  with  an  ovoid  nucleus,  form  a  reticulum  for  the 
ovules  in  the  female,  and  seem  to  be  the  rudiments  of  the  flattened 
cells  of  the  primordial  foUicles.  In  the  cortical  portion  there  are 
small  cells,  which  increase  very  rapidly  in  the  male ;  the  ovules 
persist  even  during  in&ncy  in  the  male  glands,  and  appear  to  form 
the  large  cells,  to  which  I^  Yalette  St.  G^rge  has  given  the  name  of 
tpermaiogonia.  The  important  point,  then,  that  the  ovules  are  essential 
elements  of  the  testicle,  which  was  first  shown  by  Balbiani  to  be  true 
of  the  Plagiostomous  Fishes  (and  more  recently  of  a  young  sheep), 
may  be  fairly  extended  to  all  mammals  at  any  rate,  as  M.  Bouget  has 
observed  them  in  the  human  embryo,  in  rabbits,  cats,  and  dogs. 

ITatnral  Science  Prizes  of  the  Brussels  Academy. — The  subjects 
for  the  Natural  Science  prizes  of  the  Brussels  Academy  for  1880  are 
the  following : — 

1st.  (A  geological  subject.) 

2nd.  ''Explain  the  history  of  the  gemunative  vesicle  in  ova 
capable  of  developing  by  parthenogenesis."  The  author  to  choose  the 
object  of  his  essay  amongst  the  different  species  of  animals  in  which 
pexthenogenetic  development  has  been  positively  established. 

3rd.  ''New  observations  are  required  on  the  relations  of  the 
pollen-tube  with  the  ovule  in  one  or  more  phanerogams." 

The  value  of  the  medals  to  be  awarded  are  800  francs  each,  and 
the  essays  must  be  written  in  French,  Flemish,  or  Latin. 

Cells  and  Hnclei. — Dr.  Klein  continues,  in  the  '  Quarterly  Journal 
of  Microscopical  Science,'  f  his  observations  on  the  structure  of  cells 
and  nuclei,  forming  Part  II.,  and  dealing  with  the  epithelial  and 
gland-cells  of  mammals.  This  was  written  before  the  appearance  of 
Professor  W.  Flemming's  article  on  the  same  subject  in  the  '  Archiv 


•  ( 
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t  Mikr.  Anfttoinie,'  *  which  is  refened  toby  Dr.  Klein  in  a  poataoript, 
in  which  he  points  oat  that  Flemming's  views  on  the  stmctore  of 
cells  and  nuclei  and  the  relation  of  the  two  do  not  in  some  respects 
coincide  with  those  already  expressed  by  himself.  In  the  third  and 
oondnding  part  of  his  observations,  he  proposes  to  discnss  in  detail 
these  differences. 

B.    IN  VEUTEBBATA. 

Invertebrates  of  Kergnelen's  Land.— Professor  Stader  gives  some 
account  f  of  the  results  of  his  stay  in  this  island,  the  fauna  of  which 
appears  to  offer  some  yerv  interesting  peculiarities ;  four  new  species 
of  Cladocera  are  describea  and  figured,  one  of  the  OstracoAc^  and  two 
Capepods;  some  remarks  are  made  on  the  anatomy  of  Brada 
mammiUata  Grube,  which,  it  is  concluded,  belongs  to  the  PheruaeidcB 
of  Grube,  although  it  differs  from  them  in  the  want  of  tentacles  and 
branchisB ;  its  coUed  enteric  canal,  the  gastric  caecum,  and  the  white 
excretory  glands  are  all  points  of  resemblance;  the  animal  is  dis- 
tinguished by  the  presence  of  tubercular  skin-glands,  which  form  a 
secretion  by  which  particles  of  sand  are  united  together  to  form  a 
closely  fitting  investment  for  the  animaL  A  new  species  of  the 
interesting  ChaDtopod  genus  Ophryotrocha  is  also  described  (the 
specific  name  proposed  is  Claparedii) ;  the  two  segments  next  to  the 
head  carry  no  appendages,  and  are  merely  provided  with  a  circlet  of 
cilia ;  the  next  following  all  carry  lateral  footnsttumps ;  the  labrum 
was  simple  and  toothless,  while  the  lower  jaws  carried  seven  project- 
ing tooth-like  ridges ;  the  cephalic  lobes  have  only  one  band  of 
cilia  ;  this  latter  is  of  especial  interest,  as  being  an  organ  which  has 
not  been  lost,  as  it  has  been  in  most  annelids,  during  the  passage  of 
the  creature  from  its  larval  to  its  adult  state;  the  condition  of 
maturity  was  indicated  by  the  presence  of  ova. 

In  a  later  contribution,^  Studer  gives  a  list,  with  bibliographical 
and  other  remarks,  of  all  tne  animidis  known  to  live  in  Eerguelen's 
Land  and  the  surrounding  sea. 

MoUusca. 

Blood-cells  of  the  Aoephala.---The  cells  of  the  blood  of  Unto  are 
ordinarily  found  to  be  amoeboid  in  character,  and  provided  with  a 
large  number  of  sharply-pointed  pseudopodia ;  the  plasma  is  colourless 
and  not  highly  refractive  ;  they  vary  in  size  in  various  Lamellibranchs 
within  comparatively  wide  limits ;  they  are  generally  provided  with 
a  single  nucleus,  which  is  small  as  compared  with  the  size  of  the  ceU, 
and  is  granular ;  a  number  will  be  observed  to  contain  fittty  matter. 
The  most  striking  point,  however,  is  their  tendency  to  develop  long 
processes,  while  under  observation,  and  with  these  pseudopodia  they 
may  manage  to  unite  themselves  into  masses  of  a  considerable  sise. 
To  the  question  as  to  how  far  this  was  a  natural  occurrence,  Flemming 
has  addressed  himself  §    A  drop  taken  by  the  aid  of  a  pipette  from  a 

♦  See  this  Journa],  ii.  137. 

t  *  Aroh.  f.  Naturgeschichte/  xli?.  (1878)  102. 

X  Ibid.,  xlv.  (1879)  104. 

$  *  Archiv  f.  Mikr.  Anat.,'  xv.  (1878)  243. 
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tesh  pulsfttmg  heart  did  not  present  any  blood-edls  with  processee 
of  any  great  length,  but  in  alxKit  a  minute  observation  revealed  their 
presence ;  the  same  results  were  obtained  with  blood  taken  from  the 
Tessels,  and  the  conclosion  is  arrived  at  that  in  the  circulating  Mood 
the  cells  only  give  off  a  few  and  those  short  processes ;  it  is  obvious 
that  the  presence  of  large  conglomerate  masses  would  effectually  stop 
up  the  smaller  blood-vessels,  and  it  is  observed  that  it  is  rare  for  such 
masses  to  be  observed  in  fresh  blood. 

At  times  a  few  immobile  bodies  without  processes,  and  of  a  smaller 
size,  were  also  observed ;  these  might  be  rounded  or  formless,  and 
present  or  not  present  distiact  nuclei. 

Later  Stages  in  the  Development  of  Fresh-water  Mussels.— 
M.  Blanchard  gives*  an  account  of  Max  Braun's  observations.f 
These  were  ren&red  successful  by  cutting  up  the  gills  of  a  female 
Anodon,  and  so  separating  the  embryos  therein  contained,  and 
placing  them  in  an  aquarium  in  which  were  a  number  of  fish ;  on 
these  Vertebrates  the  embryos  soon  fixed  themselves  and  attcdned 
their  adult  stage  in  something  over  seventy  days.  Having  fixed 
themselves  by  ^eir  byssus-thr^ftds,  the  so-called  Glocihidia  fasten  their 
shells  into  the  fins  or  other  parts  of  their  hosts ;  the  inflammation  so 
started  gives  rise  to  a  proliferation  of  epithelial  cells,  in  which  the 
larvao  are  soon  encysted.  As  may  be  imagined,  observations  on  their 
develojnnent  were  thus  rendered  easy,  and  Braun  is  able  to  state  that 
the  byssus-gland  soon  disappears,  l^at  the  single  adductor  muscle 
of  the  valves,  having  become  double,  soon  makes  way  for  other  organs, 
while  the  permanent  adductors  become  developed ;  the  foot  appears 
at  first  as  a  cone  situated  in  the  middle  of  the  larva,  and  the  pedal 
ganglia  become  evident ;  the  median  portion  of  the  enteric  tube  gives 
rise  to  two  hepatic  caeca ;  the  mantle  of  the  embryo,  which  consists  of 
large  cylindrical  cells,  disappears,  and  the  new  mantle,  which  is 
made  up  of  small  cubical  cells,  takes  its  place.  This  absorption  is 
accompanied  by  that  of  the  bony  ray  of  the  fin  to  which  the  embryo 
had  become  attoched,  and  the  calcareous  salts  from  it  appear  to  go 
to  form  the  shell  of  the  aduli  The  generative  organs  are  not 
developed  till  later,  and  when  the  young  is  set  free  from  the  cyst 

Locomotion  of  the  Terrestrial  Gasteropoda.— Heinrich  Simroth 
has  an  interesting  article  on  this  subject,!  which  is  one  on  which  little 
has  been  done  of  late,  and  the  views  of  Bergmann  and  Leuckart  are 
still  accepted  by  most  zoologists.  According  to  these  observers  the 
mechanism  of  locomotion  in  the  common  garden  snail  is  essentially 
the  same  as  in  a  number  of  apodal  insect-larvad,  with  this  exception, 
that  the  number  of  waves  which  pass  over  the  body  are  much  more 
numerous,  and  the  attachment  of  the  foot  to  the  sudface  moved  over 
is  more  complete.  There  is,  of  course,  no  doubt  that  locomotion  is 
effected  by  l^e  waves  which  pass  over  the  foot  from  behind  forwards, 

•  *  Rev.  Tnternat.  dee  Sci./  ii.  (1878)  634. 

t  '  Yerh.  Phya-Med.  GesellBoh.  Wtirzbarg/  xiiL  ;  SB.,  p.  xxiv.  (4tb  May,  1878). 

i  '  ZeitBch.  t  wiflB.  ZooL,'  xxx.  Bappl.  (1878)  166. 
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and  that  it  is  more  rapid  in  proportion  as  those  succeed  one 
another  more  rapidly  ;  but  tiiiese  waves  do  not  seem  to  be  locomotiye 
when  the  animal  is  placed  on  a  glass,  as  it  was  in  Bergmann  and 
Lenckart's  experiments,  and  the  only  change  which  then  ocoors  in  in 
the  coloration  of  the  organ.  So  long  as  the  animal  is  at  rest,  the  foot 
is  all  of  the  same  colour,  but  when  it  begins  to  crawl  the  transverse 
bands  become  darker  (HeUx,  Arum),  or  of  an  ashy  hue  (Limax\  In 
Hdix  the  waves  pass  over  the  whole  of  the  foot  anteriorly,  and  over 
the  great  part  of  it  posteriorly ;  in  Limax  and  Arian  they  are  limited 
to  the  median  third. 

Some  three  hundred  experiments  of  the  following  character  were 
made : — A  snail  was  made  to  crawl  up  a  glass  cylinder  and  the  follow- 
ing points  were  observed  : — (1)  The  length  of  the  animal ;  (2)  the 
length  of  the  passage ;  (3)  the  number  of  waves  in  an  equal  period  of 
time ;  (4)  how  often  a  wave  passed  during  the  experimental  period ; 
(5)  the  length  of  the  period ;  (6)  the  weight  of  the  body ;  and  (7J 
the  weight  of  the  foot.  Calculations  based  on  these  observations  leaa 
to  the  conclusion  that  "  the  smaller  animals  have  the  greater  power 
of  locomotion,  and  that  this  law  does  not  apply  merely  to  the  smaller 
genera  and  species,  but  also  to  the  smaller  and  younger  individuals  of 
tiie  same  species."  It  is,  however,  to  be  noted  that  in  HeUx  pomatia 
and  HJwrtensU  the  waves  succeed  one  another  less  rapidly  in  the  smaller 
than  in  the  larger  examples ;  and  it  is  concluded  that  the  most  suc- 
cessful number  of  undulations  are  those  of  from  80  to  40  centimetres 
in  length.  It  follows  from  other  measurements  that  the  body  moves 
more  rapidly  up  to  a  certain  point,  and  that  after  this  an  increase  in 
the  number  of  waves  is  of  less  use,  while  it  is  shown  that  the  smaller 
number  of  undulations  in  smaller  animals  is,  within  the  limits  of  this 
law,  of  greater  physiological  value  than  the  higher  number  observed  in 
the  larger  forms.  The  next  law  stated  is  now  easily  comprehensible — 
the  physiological  value  of  the  individual  waves  is  inversely  propor- 
tional to  the  number  of  waves  which  pass  over  the  foot  in  a  given 
period.  From  experiments  in  which  the  animals  had  a  weight  to 
carry,  it  is  found  that  within  limits  they  are  able  easily  to  do  so,  in- 
asmuch as  the  unloaded  snails  are  not  able  to  make  use  of  all  their 
activity. 

The  voluntary  muscles  of  the  Oasteropoda  are  those  in  the  dermo- 
muBCular  tabes,  and  those  derived  therefrom  (m.  columellaris,  and 
muscles  of  the  tentacles) ;  in  formation  these  seem  to  be  intermediate 
between  the  smooth  and  the  striped  elements  found  in  the  Verkhrata  ; 
these  are  the  retrcustUe  muscles,  by  which  the  different  parts  of  the 
body  are  brought  into  relation ;  while  the  protrusile  muscles,  or  those 
by  which  locomotion  is  effected,  are  the  longitudinal  muscular  fibres  of 
the  foot.  In  Hdix  these  extend  over  the  whole  of  the  breadth  of 
that  organ  with  the  exception  of  a  small  marginal  portion ;  in  Arion 
and  Limax,  as  might  be  supposed  from  what  has  been  already  stated, 
they  are  confined  to  the  median  third.  In  addition  to  these  Uiere  are 
other  fibres  which  run  in  various  directions,  and  there  is  a  special  layer 
around  the  pedal  ^land,  and  above  it  there  is  a  covering  of  transverse 
muscular  fibres ;  m  the  upper  half  of  the  hinder  portion  there  is  a 
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longitndmal  layer  oonneoted  with  the  oolamella,  and  of  fimction  in 
witi^dntwing  the  animal  into  its  shell. 

The  retractile  bundles  are  chiefly  innervated  by  the  pedal 
gmnglia,  which  are,  moreoyer,  the  chief  centre  for  the  locomotor 
mnscles  also ;  these  pass  in  two  parallel  rows  into  the  foot,  and  are 
given  off  to  the  mnscles  by  pairs,  and  at  regnlar  distances  from  one 
another.  When  a  motor  nerve  is  stimulated  the  muscle-serum  be- 
comes less  capable  of  dissolving  myosin,  and  the  consequent  coagula- 
tion, which  is  always  associated  with  extension  of  ihe  protrusile 
muscle,  causes  a  change  in  the  characters  of  the  light  reflected  from 
the  foot ;  with  each  stimulation  this  coagulated  spot  varies  in  position 
According  as  different  nerve-branches  are  excited,  and  this  coagulation 
extends  from  behind  forwards.  For  further  details  the  paper,  which 
is  a  very  valuable  contribution  to  this  branch  of  physiology,  must  be 
consulted ;  but  we  may  point  out  that  Herr  Simroth  observes  that  the 
difference  noted  between  the  living  protrusile  and  retractile  fibres  is 
evident  also  in  the  dead  animal,  the  former  being  elongated,  and  the 
latter  greatly  contracted. 

Auditory  Organs  of  the  Heteropoda.— Professor  Glaus  opposes*  the 
Tiews  of  Professor  Banke  on  three  points :  ^1)  According  to  this  latter 
observer  there  are  only  four  auditory  cells,  in  addition  to  the  large 
central  cell ;  Glaus  thinks  that  there  are  a  large  number.  (2)  The 
Btmctnres  regarded  by  Banke  as  ^glionic  are  the  concentrically 
arranged  auditory  cells  in  the  thickened  sensory  epithelium,  into 
which  the  fibres  of  the  auditory  nerve  pass.  (3)  There  is  not  a 
single  plate  in  the  relatively  liurge  cavity  between  the  central  cell 
and  the  outer  auditory  cells,  but  four  large  indifferent  supporting 
cells.  It  is  of  course  impossible  to  make  l£e  differences  plain  with- 
out reproducing  the  figures,  and  we  must  be  content  with  drawing 
attention  to  the  subject 

Peculiarity  in  Littorina. — In  a  paper  **  On  some  Australian 
Littorinidffi  "  t  ^^  Bev.  J.  E.  Tennison- Woods  says  that  there  is  one 
peculiarity  in  some  members  of  this  genus  to  which  attention  has  not 
been  drawn  by  any  naturalist,  and  it  is  so  very  common  and  so  peculiar 
tiiat  it  must  have  some  relation  to  the  animal  economy.  It  consists 
of  a  spiral  white  or  yellow  lino  or  groove,  which  lines  the  interior  of 
the  shell  and  arises  from  the  anterior  aperture,  or  at  the  lower  part 
of  the  labrum  or  outer  lip.  Along  the  groove  the  organs  of  reproduc- 
tion are  always  exserted  whether  they  bo  male  or  fbmale.  It  is  not 
easy  to  explain  why  this  portion  of  the  shell  is  differently  coloured, 
unless  it  is  in  keeping  with  what  is  noticed  in  the  colouring  of  certain 
flowers,  butterflies,  &c.  The  whole  of  the  Littorince  have  tibe  aperture 
of  dark  colour  though  highly  enamelled,  and  this  whitish  line  is  a 
conspicuous  diversity  in  the  appearance,  though  it  would  be  a  very 
narrow  view  of  the  operations  of  nature  to  say  that  its  only  purpose 
was  to  attract. 

The  author  also  establishes  that  th^  Australian  LittorinidsB  so 

♦  'Arch.  f.  Mikr.  Anat.,'  xxv.  (1878)  341. 
t  *Proc.  Linn.  Soc.  N.8.W.,'  iil  65. 
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closely  resemble  the  European  genus  lAUorina^  that  they  cannot  be ' 
generically  separated  from  it ;  that  the  genns  BiteUa  should  be  sup- 
pressed as  no  permanent  generic  character  can  be  defined  in  it ;  that 
Tectaria  pyramidalis  is  merely  Littorina  with  a  double  line  of  granules, 
and  that  all  the  Australian  species  have  the  groove  or  Ime  aboye 
mentioned^  which  is  in  some  way  connected  with  the  organs  of  repro- 
duction. 

Structure  and  Physiology  of  the  Octopus. — An  extended  series 
of  observations  made  on  this  animal  at  Boscoff  are  published  by  the 
Boyal  Academy  of  Belgium.*  Attention  has  been  already  drawn  in 
this  journal  (pp.  164-166)  to  the  new  substance  which  M.  Fredericq 
has  found  in  the  blood  and  to  the  action  of  the  chromatophores ;  we 
may  now  add  an  account  of  the  vascular,  excretory,  and  other  systems. 

Circulatory  Or^atw.— Examined  under  water,  and  after  the  removal 
of  a  small  portion  of  the  ventral  wall  of  the  mantle  and  of  the  visceral 
sac,  the  rhythm  of  the  heart  is  easily  observed ;  the  contraction  com- 
mences in  the  peritoneal  vessels  and  vena  cava,  and  passes  onwards  to 
the  *' venous  hearts*'  at  the  base  of  the  branchiie,  thence  to  the 
auricles,  and  thence  to  the  arterial  ventricle  or  heart  proper.  About 
thirty-five  pulsations  can  be  counted  per  minute,  and  as  each  takes 
about  ^  of  a  minute  the  contractions  overlap  more  or  less.  The 
action  of  this  organ  is  not  affected  by  the  removal  of  the  peri- 
cBSophageal  ganglion,  the  section  of  the  pallial  nerves,  or  the  extirpation 
of  the  pallial  ganglia,  and  this  evidence  on  the  one  hand,  as  well  as 
the  fact  that  different  parts  removed  from  the  organism,  or  the  whole 
heart  removed  from  water,  still  continue  to  beat  for  a  time,  point 
to  the  presence  of  exciting  centres  in  the  cardiac  region  itself.  The 
contact  of  the  air,  mechanical,  and  still  more  electrical  excitation, 
accelerate  the  action  of  the  heart,  on  which  also  certain  nerves  from 
the  oesophageal  collar  seem  to  have  an  accelerating  or  a  depressing 
action ;  the  former  run  along  the  great  vena  cava,  and  the  moderator 
fibres  are  found  in  the  trunks  of  the  visceral  nerves,  as  was  first  shown 
by  Paul  Bert. 

The  latter  seem  to  resemble  very  closely  the  pneumogaslric 
nerves  of  the  Vertelrata^  inasmuch  as  section  of  them  increases  the 
number  of  pulsations,  while  weak  excitation  diminishes  them,  and 
strong  excitation  brings  the  heart  to  a  standstill  in  diastole. 

But  rhythmical  contractility  is  not  confined  to  the  heart  and  its 
neighbouring  vessels ;  the  veins,  even  in  their  furthest  ramifications, 
present  the  same  character,  as  may  be  well  seen  by  examining' an 
Octopus  into  which  a  little  colouring  matter  has  been  introduced  ;  two 
large  veins  may  then  be  seen  in  any  one  of  the  arms,  which  anasto- 
mose largely  with  a  number  of  smaller  subcutaneous  venous  ramules ; 
along  their  whole  length  a  wave  of  contraction  may  be  seen  to  pass, 
which,  though  apparently  irregular  for  the  whole,  is  quite  regular  and 
rhythmical  in  any  given  portion ;  these  boats  are  altogether  inde- 
pendent of  the  central  nervous  system. 

The  pressure  of  the  blood  in  the  arteries  appears  to  be  very  great, 

♦  •  Bull.  Acal.  Roy.  Belg./  xlvi.  (1878)  710. 
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«8  it  is  shown  to  be  equal  to  8  oentimetres  of  mercury,  whereas  in 
Teshdo  it  is  only  from  30  to  50  mm.,  and  only  70  mm.  in  Coluber  natrix. 

The  lacansB  so  common  in  the  Tascular  system  of  other  MoUusca 
are  here  replaced  by  capillaries,  and  there  does  not  seem  to  be  in 
the  Cephalopoda  any  means  by  which  the  sea-water  is  enabled  to  mix 
itself  with  the  blood. 

Exeretorff  Organs  — The  Octopus  is  provided  with  peritoneal  caoca, 
which  contain  a  clear,  and  at  times  viscid,  liquid,  which  holds  in 
suspension  a  number  of  brownish  granular  bodies,  crystals  of  carbooate 
of  calcium,  epithelial  cells  (and  parasites,  the  most  interesting  of 
which  is  the  curious  Dicyema  iypus  of  Van  Beneden).  There  is  no 
reason  for  supposing  that  these  structures  belong  to  an  aquiferous 
system,  as  their  orifices  are  ordinarily  closed,  and  the  contained  liquid 
is  a  secretion  from  the  glandular  appendages  of  the  veins,  and  is  of 
the  nature  of  an  effete  body.  M.  Fredericq  has  been  unable  to  find 
the  uric  acid  which  Harless  and  Bert  had  found  in  Sepia,  but  he  has 
discovered  in  its  place  the  presence  of  guanine,  and  he  gives,  as  we 
need  not  do,  the  method  by  which  he  proceeded. 

Respiratory  System, — To  deal  with  the  nerves  by  which  the 
alternate  opening  and  closing  of  the  muscular  mantle  around  the 
respiratory  cavity  is  effected :  all  these  are  given  off  from  the  sub- 
casophageal  ganglionic  mass,  as  may  be  shown  experimentally  by  first 
removing  the  whole  of  the  head,  when  the  respiratory  movements 
cease  altogether,  and  then  removing  the  supra-oesophageal  ganglia, 
when  they  are  in  nowise  affected.  These  movements  appear  to  be 
reflex,  as  the  author  states  that  the  pallial  nerves  also  supply  the 
integument  of  the  mantle,  and  that  section  completely  destroys  all 
sensibility  in  these  parts.  Excitation  of  the  peripheral  end  of  the 
pallial  nerve  or  direct  irritation  of  the  pallial  ganglia  produces  ener- 
getic contractions,  while  excitation  of  the  central  end  of  the  nerve 
gives  rise  to  symptoms  of  distress.  Section  of  the  visceral  nerves 
ordinarily  arrested  the  respiratory  movements  immediately,  but  exci- 
tation of  the  central  end,  if  sufficiently  strong,  produced  a  temporary 
reaction;  this  excitation  seems  to  pass  to  the  sub-oesophageal  mass, 
and  thence  by  the  pallial  nerves ;  the  former  or  visceral  set  seem, 
among  other  things,  to  give  sensibility  to  the  branchiae,  and  the  con- 
stancy of  the  respiratory  movements  seems  to  depend  largely,  if  not 
entirely,  on  their  integrity ;  these  movements  then  are  reflex,  whereas 
M.  Fredericq,  like  most  modem  physiologists,  regards  the  action  in 
the  MAfnTniihft.  as  automatic.  The  question  now  arises,  how  does  the 
respiratory  centre,  if  there  is  one,  of  the  Cephalopoda  act  under  the 
irritation  of  alterations  in  the  characters  of  its  air-supply?  The 
answer  is  very  remarkable :  interruption  of  the  cephalic  circulation 
diminishes  and  slows  the  respiratory  movements,  a  stay  in  poorly 
aerated  water  has  the  same  effect,  and  a  return  to  water  from  air  is  not 
accompanied  by  an  increase,  but  by  a  decrease  in  the  number  of  the 
respiratory  movements. 

DigesUce  Organs.— -The  contents  of  the  intestine,  the  secretion 
of  the  salivary  glands  and  of  the  liver,  are  distinctly  acid ;  the 
aqueous  infusion  of  the  fresh  salivary  gland  has  no  action  on  starch, 
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whereas  that  of  the  liver  converts  it  into  glnooee,  and,  in  an  acid 
solution,  digests  fibrin ;  this  latter  organ  contains  no  traces  of  bile 
acids  or  pigments,  and  jet  M.  Fredericq  is  unwilling  to  propose  any 
alteration  in  its  name. 

Nervous  and  Muscular  Systems. — M.  Fredericq  is  of  opinion  that 
the  snpra-CBSophageal  ganglia  are  the  seat  of  psychical  processes  and 
onght  to  be  compMired  to  the  cerebral  hemisphere  of  the  Vertehraia ; 
he  states  that  the  sub-CBSophageal  masses  contain  the  centres  for  the 
respiratory  movements,  the  chromatic  function,  and  for  the  movements 
of  the  various  muscles  of  the  body ;  he  comes  to  the  same  conclusion 
as  Colesanti  as  to  the  physiologic^  similarity  of  a  single  arm  and  a 
decapitated  frog ;  there  are  in  it  no  true  voluntary  movements,  but  the 
reflex  ones  are  manifested  much  more  energetically. 

In  chemical  composition  the  muscles  seem  to  resemble  those  of 
the  Vertehraia  ;  the  aqueous  extract  contains  an  enormous  quantity  of 
taurine,  and  the  so-called  idio-muscular  contraction  can  be  very  easily 
caused  to  appear  in  the  muscles  of  the  mantle. 

Neomenia  and  the  other  Amphineura.  —  Dr.  Jhering  gives* 
an  abstract  of  the  work  lately  done  on  this  subject,  and  does  good 
service  in  pointing  out  that  the  name  Solenopus  Sars  was  published 
without  any  description,  and  that  therefore  it  cannot  take  the  place  of 
Tullberg's  name — Neomenia,  The  heart  is  found  to  have  a  similar 
position — median  and  dorsal — to  that  of  the  same  organ  in  Chiton, 
but  the  view  that  Neomenia  is  hermaphrodite  does  not  find  acceptance 
with  Jhering.  The  observations  of  Graff  on  the  nervous  system 
appear  to  point  to  the  natural  character  of  the  group  Amphtneura,  in 
the  opinion  of  its  founder,  who  takes  occasion  to  point  out  that 
Mr.  Dall's  palaoontological  researches  confirm  his  views  of  the  phylo- 
genetic  relations  of  the  PatellidcB  with  the  Tecturidce,  It  may  be  of 
interest  to  note  that  Keren  states  that  he  has  known  this  remarkable 
Neomenia  for  the  last  thirty  years. 

Anatomy  of  Chiton. — H.  von  Jhering  describes  f  the  results  of  his 
own  observations  on  some  points  in  the  structure  of  these  eminently 
interesting  Mollusca,  and  gives  a  critical  revision  of  the  statements  of 
previous  authorities.  Looked  at  from  his  point  of  view,  as,  indeed, 
from  any,  the  importance  of  these  forms  cannot  be  overestimated; 
our  author  regards  the  Chitons  as  intermediate  between  the  Mollusca 
proper  and  the  Annelides,  and  is  of  opinion  that  their  developmental 
history  is  much  more  similar  to  that  of  the  just-mentioned  Vermes  than 
to  that  of  the  Oasteropoda.  It  is,  indeed,  only  of  late  years  that  those 
forms  have  found  their  proper  place  in  the  zoological  system ;  Latreille, 
in  1820,  placed  them  with  the  Trildbites,  and  de  BlainviUe,  in  1825, 
with  the  Cirripedia,  The  observation  of  Herr  Jhering  was  chiefly 
turned  to  the  generative  and  renal  organs  and  the  histological  charac- 
ters of  the  muscular  system,  during  his  late  stay  at  the  Zoological 
Station  at  Trieste  ;  these  are  his  conclusions  : — 

1.  The  ChitonidaB  are  dioecious. 

2.  The  ovarian  eggs  are  enclosed  in  a  follicle;  in  C.  sguamosus 
this  secretes  a  spiny  chorion. 

♦  « Morphol.  Jahrbuch,*  iv.  (1878)  147.  f  Ibid.  128. 
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8.  The  ova  are  f eriiliBed  in  the  ovary. 

4.  The  kidney  is  a  ramified  gland,  placed  at  the  base  of  the 
CGBlom,  and  inyested  by  a  ciliated  epithelium ;  it  gives  off  a  median 
and  unpaired  efferent  dnct,  which  opens  below  the  anus. 

5.  The  secreting  vesicles  of  the  renal  organ  are  developed  in  the 
nndeus  of  the  kidney-cells,  and  not,  as  in  most  Mollasoa,  in  the 
protoplasm  of  these  elementary  parts. 

6.  The  mnscnlar  fibres  form  fibrillar  bmidles,  which  are  enclosed 
in  a  nucleated  sarcolemma. 

7.  These  fibrillfe  are  simple  in  the  pedal  muscles,  but  in  those 
which  form  the  buccal  mass  there  is  an  anisotropic  substance  which 
forms  sarcous  elements,  and  these  are  separated  from  one  another  by 
isotropic  substance.  The  separate  fibrillse  do  not  correspond  to  one 
another,  so  that  the  "  striation  "  which  has  been  observed  in  the  same 
region  in  the  Gasteropoda  cannot  be  said  to  exist  here. 

It  is  of  interest  to  observe  that  M.  Jhering  states  that  there  are 
striped  or  unstriped  fibrillsB  in  the  adductor  muscles  of  the  Ano- 
donta,  the  portion  which  is  striped  appearing  to  be  that  which  effects 
the  rapid  closure  of  the  i^ell. 

The  paper  is  illustrated  by  a  plate  of  sixteen  figures. 

Phenomena  which  precede  the  Segmentation  of  the  Ovum  in 
Helix  aspersa- — ^M.  Perez  thus  describes  these  phenomena  in  a  paper 
to  the  Bordeaux  Society  :  * — The  ovarian  ova  meet,  in  the  diverticulum, 
the  spermatozoids  which  fecundate  them.  The  germinal  spot,  at  first 
dear  and  homogeneous,  assumes  a  cloudy  aspect,  and  two  small 
nucleoli  become  vaguely  visible.  Later  on,  the  spot  becomes  pale  and 
diffluent  and  the  germinal  vesicle  disappears. 

Aroxmd  the  freed  nucleoli  a  radial  system  is  formed  of  the  fusiform 
body  and  the  two  suns  (soleils)  known  to  embryologists.  The  two 
nucleoli  enlarge,  and  soon  acquire  a  vesicular  envelope.  It  is  not  long 
before  they  are  divested  of  the  radial  system  which  they  had  formed 
by  the  contractions  of  the  vitelline  mass,  which  pushes  outwards 
(under  the  form  of  polar  globules)  the  radial  substance,  which  is 
more  fluid  than  the  vitellus. 

Bat  the  two  cellular  bodies  thus  enucleated  remain  in  the  vitellus, 
where  they  are  shown  with  the  utmost  ease  by  reagents  in  the  place 
formerly  occupied  by  the  germinal  vesicle.  They  rapidly  increase  in 
size  as  they  approach  the  centre  of  the  vitellus;  and  at  the  same 
time  their  nudeus  decomposes  into  a  great  number  of  nucleoles  of 
unequal  size.  Then  one  of  them  is  completely  destroyed.  The  other, 
undergoing  very  nearly  the  same  fate  as  the  germinal  vesicle,  disap- 
pears, leaving  as  its  only  trace  two  of  the  nucleoli  which  it  enclosed. 
These,  becoming  free  by  the  destruction  of  the  cell-wall,  give  rise  to 
a  new  radial  system  similar  to  the  first,  which  becomes  the  *'  point  de 
depart "  of  the  segmentation. 

Liver  and  Digestion  of  the  Cephalopodous  Mollusca.  —  From 
experiments  made  by  M.  Jousset  de  Bellesme  on  the  liquid  secreted 
by  the  liver  of  Octopus  vulgaris,  obtained  by  cutting  a  perispherical 
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portion  of  the  gland  and  hollowing  out  in  it  a  cavity,  in  wHcli  the 
liquid  accnmnlated,  he  arriYes  at  the  conclnsion  *  that  the  gland  called 
liver  among  the  Cephalopods  has  no  functional  analogies  with  the  liver 
of  Vertehrates.  It  is  a  digestive  gland,  destined  to  transform  the 
albuminoid  matters  cdone^  which  these  animals  make  their  usual  food, 
and  is  without  action  on  the  fatty  and  amylaceous  matters.  He 
pointed  out  the  same  fact  some  years  ago  in  Carcinus  mcencLS  and 
Astacus  fluviatiliSf  and  since  then  M.  Plateau  has  arrived  at  the  same 
results  in  his  researches  on  the  Arachnida  and  Myriapoda,  so  that  it 
may  now  bo  considered  to  be  established  that  the  liver  of  the  higher 
Vertebrata  is  not  represented  in  the  Invertebrata. 

The  communication  of  M.  Jousset  de  Bellesme  confirms  in  some 
respects  the  researches  of  Erukenberg  on  the  same  8ubject,t  and  those 
of  Fredericq.J  The  infusion  of  the  hepatic  tissue  (of  liie  Poulp), 
Fredericq  says,  digests  fi  brine  both  in  acid  and  in  alkaline  solutions, 
and  transforms  starch  into  glucose.  Therefore  we  have  here  a  diastatic 
ferment,  and  another  ferment  acting  on  the  albuminoids  which  is 
neither  pepsine  nor  thrypsine  (it  is  a  mixture  of  both,  according  to 
Erukenberg),  and  he  reiterates  what  he  previously  said  of  the  liver  of 
the  slug :  §  ''  The  so-called  liver  of  the  Poulp  is  a  digestive  gland, 
which  could  be  better  compared  with  the  pancreas  of  the  Vertebrata." 
The  opinion  of  M.  Jousset  de  Bellesme  differs  from  the  preceding 
in  that  he  rejects  the  idea  of  any  action  of  the  liver  of  the  Poulp  on 
amylaceous  and  fatty  matters.|| 

In  regard  to  digestion,  M.  Jousset  de  Bellesme  (in  a  subsequently 
published  note  %)  says  that  the  superior  salivary  glands  of  the 
Poulp  do  not  exercise  any  digestive  action ;  their  liquid  only 
serves  in  mastication  and  deglutition.  As  for  the  inferior  salivary 
glands,  their  function  would  be  to  dissolve  the  connective  tissue 
without  attacking  the  muscular  fibres  themselves ;  whilst  the  liquid 
of  the  liver,  on  the  contrary,  digests  the  albuminoid  matters.  The 
author  adds :  ''  After  numerous  attempts,  operating  sometimes  on 
fasting  animals,  sometimes  on  animals  which  were  digesting,  I  became 
convinced  that  none  of  the  liquids  supplied  by  the  glandular  appendages 
are  capable  of  emulsionating  fats  and  transforming  starch  into  glucose. 
We  therefore  have  to  do  with  an  animal  which  only  possesses  the  power 
of  digesting  albuminoid  and  connective  matters,  and  the  fact  is  idl  the 
more  remarkable  as  some  of  its  own  organs,  the  liver,  for  instance, 
contain  a  large  proportion  of  fatty  matters."  This  would  be  a  con- 
vincing argument  in  favour  of  the  opinion  that  living  beings  may  form 
fatty  matters  by  the  disassimilation  of  albuminoid  matters ;  but  M. 
Fredericq  shows  that  the  liver  of  the  Poulp  transforms  starch,  and 
emulsionates  fatty  substances.** 

♦  *  CJomptes  Kendus/  Ixxxviii.  (1879)  p.  304. 

t  "Venmche  zur  vergleichenden  Phyeiologie  der  Verdauung,"  in  ^UDtera. 
ans  dem  Physiol.  Instit  der  Univers.  Heidelberg/  i.  (1878)  327. 

X  *  Bull.  Acad.  Sci.  Belgique,*  xlvi.  (1878)  761.  §  Ibid.  213. 

j  •  Rev.  Intemat.  8ci..'  iiL  (1879)  263. 

^  'Comptes  Rendufl/  Ixxxviii.  (1879)  428. 

•♦  *  Eev.  Intemat  Sci,'  iii.  (1879)  271. 
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Molluscoida. 

Hew  Tonicata. — Professor  Heller,  in  contmuation  of  his  previous 
papers  on  the  Tunicate  fauna  of  the  Adriatic  and  Mediterranean,  now 
describes*  a  number  of  new  species  from  the  Atlantic  and  Indian 
Oceans,  from  the  South  Sea,  and  the  Antilles ;  these,  of  which  there 
are  thirty,  belong  to  the  following  genera: — Asctdia  (6),  Bhodo- 
soma  (1),  Cynthia  (6),  Microcosmtis  (E),  Polycarpa  (8),  Styda  (3),  and 
Boltenia  (1).  He  owes  his  opportunities  to  the  kindness  of  Professors 
Schmarda  and  Mobius,  and  to  the  director  of  the  Museum  Qodeffiroy 
at  Hamburg. 

He  appears  to  have  been  especially  struck  by  the  extraordinary 
Biinilarity  of  the  forms  from  these  very  different  regions ;  not  only 
do  all  the  species  belong  to  known  genera,  representatives  of  which 
are  to  be  found  in  the  European  seas,  but  many  of  the  species  examined 
were  absolutely  identical  with  such.  Thus,  Ciona  intestinalis  was 
brought  from  Sydney,  as  was  also  the  Styda  grossa,  which  is  not  rare 
at  Trieste,  while  Cynthia  dura,  another  Adriatic  form,  was  collected  in 
the  Antilles  and  off  New  Zealand.  The  Microcosmua  claudicans,  so 
common  in  all  European  seas,  was  found  in  the  whole  extent  of  the 
Indian  Ocean  and  of  the  South  Seas,  while  it  does  not  appear  to  be 
absent  from  the  West  Indian  region ;  and  the  same  remark  applies  to 
Polycarpa  pomaria  and  P.  varians^  The  paper  is  illustrated  by  six 
plates  of  thirty-two  figures. 

Arthropoda. 

Gall-making  Aphides. — The  life-history  and  agamic  multiplication 
of  the  AphididfiB  have  always  excited  the  interest  of  entomologists, 
and  have  even  attracted  the  attention  of  some  of  the  most  eminent  of 
oar  naturalists.  With  all  their  vast  numbers  and  their  universality, 
their  life-history  has,  however,  baffled  the  skill  of  many  an  observer, 
and  this  has  been  especially  the  case  in  the  gall-making  forms  which 
so  disfigure  our  trees.  Eesearches  carried  on  into  the  life  of  the 
Phylloxera  have,  however,  somewhat  cleared  the  way,  and  Dr.  Biley 
begins,  voL  v.  for  1879,  of  the  *  Bulletin  of  the  United  States  Geo- 
logical Survey  *  with  some  biological  notes,  in  which  he  recounts  the 
following  most  remarkable  history:  It  will  be  remembered  that 
destructive  as  these  insects  are,  they  are  most  fragile,  and  languish  in 
confinement,  so  to  trace  out  all  their  daily  history  for  a  space  of  over  ten 
months  was  a  labour  requiring  diligence  and  perseverance — one  that 
probably  would  not  have  been  successful  had  not  Dr.  Riley  been 
helped  by  an  enthusiastic  lady  friend.  The  first  species  studied  is 
known  as  Schizoneura  americana.  It  infests  the  leaves  of  the  American 
elm,  sometimes  in  such  numbers  as  to  cause  all  the  leaves  to  fall.  If 
daring  the  winter  the  cracks  in  the  bark  of  an  American  elm  that  was 
badly  infested  with  this  leaf-curling  species  the  previous  summer  be 
examined,  there  will  pretty  surely  be  found  here  and  there  a  small 
doll  yellow  coloured  egg,  about  *  5  mm.  long,  probably  still  covered 
with  the  remains  of  the  female's  body,  quite  dried  up.  Out  from  this 
egg  will  in  the  early  spring  be  hatched  the  little  crawling  creature 
»  »  SB.  Akad.  Wien./  IxxyIL  (1878)  83. 
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which  oonstitatoB  the  first  generation  in  a  yery  remarkable  series^ 
settling  upon  the  tender  opening  leaves.  This  *^  stem-mother  "  begins 
to  feed,  causing  the  leaf  to  swell  up  and  pucker  until  it  at  last  curls 
over  the  tiny  form.  After  three  moults,  and  the  temperature  being 
warm,  it  commences  to  people  the  leaf  with  young  at  the  rate  of 
about  one  every  six  or  seven  hours.  The  second  generation,  though 
they  never  grow  to  be  at  all  as  large  as  the  stem-mother,  are  like  her 
in  many  respects.  They  accumulate  in  vast  numbers,  some  of  which, 
scattering,  form  new  colonies.  Their  issue  forms  the  third  generation 
which  are  destined  to  become  winged.  These  winged  forms  are  short- 
lived, but  thev  lay  twelve  or  more  pseudova  at  average  intervals  of 
about  half  an  hour.  The  young  plant-lice  from  these  form  the  fourth 
generation,  the  members  of  which  are  very  active,  running  swiftly. 
They  are  of  a  brown  colour,  and  are  somewhat  like  in  general  appearance 
to  ti^ose  of  the  second  generation.  In  this  stage  they  swarm  over 
every  portion  of  the  tree,  and  their  necessities  cause  them  to  migrate, 
in  which  effort  masses  of  them  get  destroyed.  The  fifth  generation  is 
yery  similar  to  the  fourth.  It  gives  rise  to  forms  like  the  fourth,  but 
wilhout  wings.  These  give  origin  to  the  sixth  generation.  All  of 
these  acquire  wings.  These  abound  in  the  latter  end  of  June  and 
early  part  of  July.  They  congregate  on  the  bark,  seeking  out  sheltered 
crac^  or  crevices,  in  which  they  deposit  their  young.  These  form 
the  seventh  generation,  and  are  sluggish,  of  the  colour  of  the  bark, 
the  females  a  little  larger  than  the  males.  They  have  no  mouth. 
They  live  for  several  days  without  motion.  The  female  seems  to 
increase  in  size  by  the  enlargement  of  her  one  single  egg.  Both  sexes 
soon  perish,  leaving  among  fiieir  shrivelled  bodies  the  shining,  brown- 
ish, winter  egg  with  which  we  started ;  so,  after  a  long  series  of  vege- 
tative reproductions,  at  last  the  time  comes  for  the  renewing  of  Uie 
race  by  this  zygospore-like  body.  Surely  in  this  lies  a  hint  to  our 
plant-growers.  It  would  be  easier  to  destroy  a  single  egg  than  stop 
a  stream  of  agamic-produced  forms^extending  to  six  generations.* 

Buzzing  of  Insects. — In  a  supplementary  communication  on  this 
subject  (see  voL  i.  pp.  276  and  878),  M.  Perez  says  that  he  does  not 
agree  with  M.  de  Bellesme  in  thinking  that  a  conical  movement 
fmouvement  conique)  of  the  thorax  can  produce  a  sound,  because,  on 
fixing  the  animal  with  a  pin,  the  movements  are  very  attenuated,  with- 
out &e  movements  of  the  wings  and  the  buzzing  being  destroyed  or 
even  weakened.  These  movements  cannot  therefore  explain  the 
buzzing-t 

Larval  Cases  of  Phryganeidse.— Several  new  forms  otPhryganeidcB^ 
exhibiting  interesting  modifications  of  the  larval  cases,  have  been  dis- 
covered in  Brazil  by  Fritz  Muller,  who  describes  them  in  a  letter  to 
his  brother  Hermann  Muller.t  He  says,  "  I  have  lately  found  several 
new  larvaB  of  Phryganeidce.  The  group  of  Hydroptilidce  seem  parti- 
cularly rich  in  this  place  in  peculiarly  shaped  larva-cases.    Hagen 

♦  *  Times,'  12th  March,  1879. 

t  'Rev.  Intemat.  Sci^  iii.  (1879)  281. 
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only  knew  of  four  of  these  cases.    I  baye  already  found  nine,  which 
must  be  classed  nuder  six  quite  distinct  genera : — 

I.  Oases  resembling  mnssel-Bhells,  with  narrow  slit-like  anterior 
and  posterior  apertures  (as  Hydroptila).  They  are  carried  on  the 
sharp  edge.  (They  look  particnli^ly  like  mossels  when  they  are 
formed  of  rod-shaped  diatoms,  which  then  represent  as  it  were  the  lines 
of  growth.) 

1.  Upper  and  under  edges  parallel,  almost  straight;  coated  out- 
side with  fine  sand.     Jjarva  with  three  caudal  tracheal  gills. 

2.  Of  a  similar  shape  but  made  of  algas  or  diatoms.  L^trvaB 
without  gills. 

3.  The  dorsal  angle  strongly  arched ;  the  case  made  without  the 
aid  of  foreign  materials. 

IL  Oase  formed  of  diatoms,  the  sides  pressed  together,  with  a 
narrow  anterior  and  posterior  slit ;  the  edge  of  the  back  has  two  funnels 
(I  call  them  for  the  present  Dieaminua).  For  entering  the  pupa  stage 
they  are  fixed  upright,  and  sometimes  whole  villages  of  these  cases  are 
found  attached  to  stones.  The  use  of  the  funnels  is  evident,  viz.  to 
give  free  entrance  to  the  water  necessary  for  respiration.  The  larvao 
in  the  small  mussel-like  cases  which  have  no  such  tubes,  are  seen  to 
make,  almost  continuously,  brisk  serpentine  movements  in  their  cases 
with  the  posterior  part  of  iheii  body — with  the  result  of  introducing 
fresh  water.     The  Dicaminus  larva  never  does  this. 

IIL  Almost  cylindrical,  coated  externally  with  fine  sand.  Diminu- 
tive tubes,  only  2  mm.  long  and  about  *  5  mm.  in  diameter. 

lY.  Oases  attached  to  movable  stalks. 

y.  Scutiform  cases,  fastened  all  roimd,  similar  to  an  egg-case  of 
N^phdis,  with  a  small  hole  at  each  end. 

YI.  Flask-shaped  cases  {Lagetwpayche  nov.  gen.).  These  are 
especially  remarkable.  In  custinction  to  almost  aJl  the  known  cases 
of  HydroptilicUe,  the  anterior  and  posterior  ends  of  which  are  equally 
and  uniformly  made  use  of  for  the  larv8d  to  creep  both  in  and  out  of, 
the  cases  of  the  Lagenopsyche  differ  greatly  at  the  two  ends,  the 
anterior  opening  being  round,  and  the  posterior  a  long  narrow  slit. 
All  the  oUier  PhryganeidcB  look  out  of  the  last  formed  and  wide  part 
of  their  tubes ;  Lagenopsyche  out  of  the  first  formed  neck  of  the  flask. 
I  know  no  other  instance  of  the  change  in  position  of  the  pupa  in  its 
ease  (what  for  it  is  front,  above,  and  below,  for  the  larva  was  behind, 
right,  and  left).  The  imago  usually  creeps  out  in  the  first  hour  or 
two  of  the  afternoon." 

Development  of  the  Silkworm.— A  preliminary  account  of  his 
researches  on  this  subject  is  published,  by  A.  Tichomiroff,*  whose 
chief  results  are  as  follows : — 

1.  The  author  was  able  to  confirm  Bobretsky's  observation  as  to 
the  passage  of  amoeboid  cells  from  the  interior  to  the  periphery  of 
^6  egg,  in  order  to  form  the  blastoderm.  This  process  was  best  seen 
on  the  second  day  after  the  eggs  were  laid.  There  was  no  evidence 
to  show  whether  these  amoeboid  cells  originated,  according  to  Bobret- 

♦  *  Zool.  Anzeiger/  IL  (1879)  64. 

Digitized  by  VjOOQ IC 


410  NOTES  AND   MEMORANDA. 

sky's  hypothesis,  from  the  egg-naclens,  bat  it  seemed  probable  that 
they  were  formed  freely  in  the  interior  of  the  egg  after  fecundation ; 
in  sections  of  the  new-laid  egg,  small  lumps  of  protoplasm  were 
found,  the  appearance  of  which  convinced  the  author  that  in  them  the 
future  amoeboid  germ-cells  were  to  be  sought. 

2.  Tichomiroff  differs  from  former  workers  at  the  embryology  of 
insects,  in  deuying  the  formation  of  the  muscular  layer  by  an  inyagina* 
tion  of  the  ectoderm.  He  states  that  a  temporary  sinking  in  of  the 
outer  layer  takes  place  in  the  position  of  the  future  dorsal  groove,  but 
that  he  has  never  observed  a  true  invagination.  The  cells  of  the 
muscular  layer  are  formed  by  division  from  those  of  the  ectoderm,  the 
process  taking  place  at  any  point  in  the  germ-lamella,  and  not  only  in 
the  middle. 

The  yolk-spheres,  with  their  numerous  nuclei,  which  are  seen  in 
all  stages  of  development  up  to  hatching,  are  true  formative  cells,  at 
the  cost  of  which  the  mesoderm  grows.  They  also  give  rise  to 
migratory  cells,  the  latter  being  not  unfrequently  found  in  the 
interior  of  the  yolk-cells. 

4.  To  the  endoderm,  i.  e.  the  epithelium  of  the  midgut,  the  author 
assigns  a  very  remarkable  origin.  When  the  mesoderm  has  under- 
gone segmentation,  it  undergoes  complete  solution  of  continuity  along 
the  middle  line  of  the  germinal  streak,  so  that  two  distinct  meso- 
dermal plates  are  formed,  as  in  Worms  and  in  some  Vertebrates.  These 
mesoderm  plates  then  begin  to  grow  towards  the  dorsal  side  of  the 
embryo,  forming  a  pair  of  lamellsB,  which  soon  separate  from  the  rest 
of  the  mesoderm  as  midgut-plates  (Mitteldarmlamellen),  and  then 
grow  ventralwards  as  well  as  dorsalwards.  At  the  same  time  their 
most  superficial  layer  of  cells  become  so  differentiated  as  to  form  the 
flattened  epithelium  of  tho  future  midgut :  the  remaining  cells  become 
the  thin  muscular  layer.  The  two  midgut-lamellad  Uien  begin  to 
approach  each  other  both  dorsally  and  ventrally :  ventrally  they  soon 
unite,  and  so  close  in  the  gut  below ;  dorsally,  on  the  other  hand,  they 
remain  separate  for  a  long  time,  and  undergo  an  extraordinary  change 
in  their  mode  of  growth.  Their  outer  or  muscular  layer,  in  f&ct^ 
begins  to  grow  faster  than  the  inner  or  epithelial  layer,  and  soon 
extends  beyond  the  latter,  so  that  now  each  midgat-lamella  consists 
of  two  parts — a  ventral  two-layered  plate,  united  with  its  fellow  below, 
and  a  dorsal  purely  muscular  band.  The  two  muscular  bands  thus 
differentiated  from  the  midgut  lamellsB  grow  upwards,  diverging  some- 
what from  one  another,  un^  they  are  in  close  contact  with  the  dorsal 
wall  of  the  embryo,  when  they  curve  inwards  towards  one  another  and 
unite  completely.  In  this  manner  a  double  tube  is  produced,  having, 
in  cross  section,  the  form  of  the  figure  8.  Of  the  two  tubes,  which 
are  at  first  in  free  communication  with  one  another,  the  ventral  one, 
composed  of  an  outer  muscular,  and  an  inner  epithelial  layer,  becomes 
the  midgut:  the  dorsal  tube,  wholly  muscular,  becomes  the  dorsal 
vessel  of  the  insect's  blood-system. 

6.  The  silk  glands  take  their  origin  simultaneously  with  the  * 
tracheae,  and  in  their  earlier  stages  resemble  the  latter  completely. 

6.  There  are  no  cephalic  tracheae,  the  invaginations  of  the  ecto- 
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derm  which  take  place  in  the  head  being  the  foundations  of  the 
internal  cephalic  skeleton.  The  latter  consists,  firstly,  of  a  hollow 
rod  bridging  over  the  occipital  foramen,  and,  secondly,  of  the  chiti- 
Boas  bands  which  stretch  from  the  foramen  to  the  angle  of  the  clypens. 
These  bands  are  hollow,  and  in  the  region  of  the  brain  are  dilated  into 
a  vesicle  which  communicates  with  the  exterior  by  a  tolerably  wide 
aperture. 

7.  There  is  a  true  lower  lip  which  must  be  looked  upon  as  the 
serial  homologae  of  the  labrum. 

8.  The  ihin  inner  egg-membrane,  lying  beneath  the  chorion,  is 
quite  evident  even  in  the  youngest  stages,  before  the  formation  of  the 
blastoderm. 

9.  The  cells  of  amniotic  epithelium  often  send  out  processes 
which  meet  and  fuse  with  the  cells  of  the  epiblast,  and  so  form 
strongish  bands  connecting  the  epiblast  with  the  amnion. 

10.  The  tergum  of  the  embryo  is  formed  by  a  gradual  narrowing 
of  the  root  of  the  amnion,  as  a  result  of  which  process  the  cells  of 
the  tergal  epiderm  long  resemble  the  flat  amniotic  cells. 

11.  Large  cells  become  separated  ofif  from  the  epiderm,  and  remain 
unchanged  to  the  end  of  the  embryonic  development,  even  existing  in 
the  young  larvse  as  lateral  cell-aggregations  (Zellencomplexe). 

12.  In  the  epidermis  itself  very  large  nucleated  cells  are  found 
among  the  ordinary  small  cells :  probably  these  have  some  relation  to 
the  development  of  hairs. 

YenomouB  Caterpillar8.-;-Mr.  E.  D.  Jones,  C.E.,  Gorr.  Memb.  of 
the  Literary  and  Philosophical  Bociety  of  Liverpool,  relates,  in  the 
Proceedings  of  the  Society,*  an  experiment  he  made  with  a  cater- 
pillar in  Brazil,  on  28th  February,  1878.  The  species  is  not  given, 
but  it  is  described  (with  a  plate)  as  IJ^  inch  long,  very  thick  in  pro- 
portion to  its  length,  and  the  whole  body  covered  with  long  red- 
brown  hairs,  which  grow  in  tufts  arising  from  the  centre  of  each 
segment,  and  at  the  base  of  the  long  hairs  are  bunches  of  venomous 
spines  which  are  quite  concealed  by  the  hairs.  The  body  is  very  soft 
and  fleshy,  and  of  a  paler  colour  than  the  hairs.  The  head  is  very 
small,  and  is  when  eating  quite  covered  with  a  fleshy  mantle  formed 
by  the  first  segments  of  the  body. 

Feeling  certain  it  was  an  exceedingly  venomous  caterpillar,  he 
determined  to  sting  himself  with  it. 

At  11  A.M.  he  applied  the  back  of  the  caterpillar  to  the  back  of 
his  left  hand,  with  sufficient  pressure  to  feel  the  pricking  of  the 
spines.  In  ten  minutes  he  had  violent  pain  in  the  hand,  and  the 
place  of  contact  had  swelled  up  into  a  white  lump  surrounded  by 
a  dark-red  inflamed  patch.  A  few  minutes  later,  violent  pain  set  in 
under  the  armpit.  At  1 1 .  80  a  red  rash  appeared  on  the  inside  of  the 
elbow,  and  this  gradually  extended  up  to  the  shoulder,  along  the 
biceps,  and  down  the  arm  to  the  place  of  injection  on  the  hand. 
The  rash  was  slight,  excepting  just  at  the  elbow.  Soon  after  12  there 
was  a  sensible  weakness  of  the  hand  and  arm,  either  an  eflect  of  the 
extreme  pain  or  a  distinct  effect  of  the  poison.  At  12 .  15  the  rash 
♦  xxxiL  (1878)  p.  ciL 
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begftn  to  diB^>pear,  and  the  pain  under  the  arm  flensiblj  diniSnished. 
The  affected  area  on  the  hand  began  to  perspire  oonsiderablj,  and  the 
pain  in  the  injected  spot  was  as  violent  as  ever,  burning  horribly  like 
a  scald.  At  1  the  armpit  pain  had  nearly  ceased,  the  rash  had  dis- 
appeared, bat  the  pain  in  the  hand  was  so  bad  that  he  conld  hardly 
bear  it.  Boring  a  hole  with  a  red-hot  iron  came  nearest  to  the  effect 
in  his  imagination.  At  5,  6,  8.80,  and  10,  there  was  diminished  pain, 
though  at  1 .  80  a.m .  he  awoke  with  it.  Next  day  it  was  gone,  bat  the 
soreness  not  until  the  day  after.  The  marks  of  the  points  of  the 
thirty-six  spines  were  still  visible  when  he  wrote  (16th  March). 

Abortion  of  the  Hairs  on  the  Legs  of  certain  Caddis-flies,  &c.— 
Mr.  C.  Darwin,  writing  to  '  Nature,*  says  *  that  several  of  the  fftcts 
given  in  the  following  letter  from  Fritz  Muller,  appear  to  him  very 
interesting.  Many  persons  have  felt  much  perplexed  about  the  steps 
or  means  by  which  structures  rendered  useless  under  changed  condi- 
tions of  life,  at  first  become  reduced,  and  finally  quite  disappear.  A 
more  striking  case  of  such  disappearance  has  never  been  published. 
Several  years  ago  some  valuable  letters  on  this  subject  by  Mr. 
Bomanes  (together  with  one  by  himself^  were  inserted  in  the  columns 
of '  Nature.'  Since  then  various  fiocts  nave  often  led  him  to  speculate 
on  the  existence  of  some  inherent  tendency  in  every  part  of  eveiy 
organism  to  be  gradually  reduced  and  to  disappear,  mdess  in  some 
manner  prevented.  But  beyond  this  vague  speculation  he  could 
never  clearly  see  his  way.  As  far,  therefore,  as  he  can  judge,  the 
explanation  suggested  by  Fritz  MtQler  well  deserves  the  careful  con- 
sideration of  all  those  who  are  interested  on  such  points,  and  may 
prove  of  widely  extended  application.  Hardly  anyone  who  has  con- 
sidered such  cases  as  those  of  the  stripes  which  occasionally  appear  on 
the  legs  and  even  bodies  of  horses  and  apes — or  of  the  development  of 
certain  muscles  in  man  which  are  not  proper  to  him,  but  are  common 
in  the  Quadrumana — or  again,  of  some  peloric  flowers — will  doubt 
that  chaiacters  lost  for  an  almost  endless  number  of  generations,  may 
suddenly  reappear.  In  the  case  of  natural  species  we  are  so  much 
accustomed  to  apply  the  term  reversion  or  atavism  to  the  reappearance 
of  a  lost  part,  that  we  are  liable  to  forget  that  its  disappearance  may  be 
equally  due  to  this  same  cause. 

In  the  letter  (written  from  Brazil),  Fritz  Muller  says  that  there  is 
there  a  locality  in  which  a  peculiar  fauna  lives,  viz.  the  rocks  of 
waterfalls,  which  are  of  very  frequent  occurrence.  On  these  rocks, 
along  which  the  water  is  slowly  trickling  down,  or  which  are  continually 
wetted  by  the  spray  of  the  waterfall,  there  live  various  beetles  not 
to  be  met  with  anywhere  else,  larvae  of  diptera  and  caddis-flies. 

The  pup»  of  these  caddis-flies,  as  well  as  those  ^living  in 
BromelisB,  are  distinguished  by  a  very  interesting  feature.  In  other 
caddis-flies  the  feet  of  the  second  pair  of  legs  (and  in  some  species 
those  of  the  first  pair  also)  are  fringed  in  the  pupaa  with  long  hairs, 
which  serve  the  pupa,  alter  leaving  its  case,  to  swim  to  the  surface 
of  the  water  for  its  final  transformation.  Now  neither  on  the  surface 
of  bare  or  moss-covered  rocks,  nor  in  the  narrow  space  between  the 
•  •  Nature,*  xix.  (1879)  462, 
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leaYes  of  Bromelife,  the  pnpsd  have  any  necessity,  nor  would  even  be 
able,  to  Bwim,  and  in  the  four  species  living  in  such  localities  which 
be  examined,  and  which  belong  to  as  many  different  families,  the  feet 
of  the  pap»  are  qnite  hairless,  or  nearly  so,  while  in  allied  species 
of  the  same  families  or  even  genera  (Helicapsyche)  the  fringes  of  the 
legs,  osed  for  swimming,  are  well  deyeloped. 

This  abortion  of  the  nseless  fringes  is  of  considerable  interest, 
because  it  cannot  be  considered,  as  in  many  other  cases,  as  a  direct 
oonseqnence  of  disnse ;  for  at  the  time  when  the  papas  leave  their 
cases  and  when  the  fringes  of  their  feet  are  proving  either  useful  or 
usoless,  these  fringes,  as  well  as  the  whole  skin  of  the  pupa,  ready  to 
be  shed,  have  no  connection  whatever  with  the  body  of  the  insect ;  it 
18  therefore  impossible  that  the  circumstance  of  the  fringes  being 
used  or  not  for  swimming,  should  have  any  influence  on  their  being 
deyeloped  or  not  developed  in  the  descendants  of  these  insects.  As 
far  as  he  can  see,  the  fringes,  though  useless,  would  do  no  harm  to  the 
species,  in  which  they  have  disappeared,  and  the  material  saved  by 
their  not  being  developed  appears  to  be  quite  insignificant,  so  that 
natural  selection  can  hardly  have  come  into  play  in  this  case.  The 
fringes  might  disappear  casually  in  some  individuals ;  but,  without 
selection,  this  casual  variation  would  have  no  chance  to  prevail. 
There  must  be  some  constant  cause  leading  to  this  rapid  abortion  of 
the  fringes  on  the  feet  of  the  pupas  in  all  those  species  in  which  they 
have  become  useless,  and  he  thinks  this  may  be  atavism.  For  caddis- 
flies,  no  doubt,  are  descended  from  ancestors  which  did  not  live  in  the 
water,  and  the  pupfe  of  which  had  no  fringes  on  their  feet.  Thus 
there  may  even  now  exist  in  all  caddis-flies  an  ancestral  tendency  to 
the  production  of  hairless  feet  in  the  pupaa,  which  tendency  in  the 
oomnion  species  is  victoriously  counteracted  by  natural  selection,  for 
any  pupa,  unable  to  swim,  would  be  mercilessly  drowned.  But  as 
soon  as  swimming  is  not  required  and  the  fringes  consequently  become 
useless,  this  ancestral  tendency,  not  coanterbalanced  by  natural 
selection,  will  prevail,  and  lead  to  the  abortion  of  the  fringes. 

ComparatiYe  £mbryt>log7  of  the  Insecta.— Professor  Graber  in  a 
preliminary  article*  gives  a  brief  history  of  the  results  of  his 
observations,  which  appear  to  be  of  considerable  importance.  An 
examination  of  the  ovarian  cell  at  an  early  period  has  revealed  the 
presence,  in  the  centre  of  the  yolk,  of  a  number  of  amoeboid  cells, 
which  appear  to  have  been  formed  by  the  division  of  the  germinal 
vesicle ;  these  "  primary  embryonic  cells  "  have  a  relatively  large 
nucleus  and  a  number  of  nucleoli ;  several  may  be  seen  to  unite  with 
one  another  by  means  of  their  pseudopodia,  and  they  may  also  bo 
observed  to  undergo  division.  The  blastosphere  always  consists  of  a 
single  cell -layer,  and  always  undergoes  "emboly";  its  first  dif- 
ferentiation is  into  two  layers  only,  or,  in  other  words,  there  is  no 
indei>endent  appearance  of  the  mesoderm,  which  in  these  forms  at  any 
rate  always  owes  its  origin  to  the  endoderm  (endoblast).  The 
internal  germinal  cells  arise  in  two  ways,  some  independently  of  the 

•  *  Arch,  f.  Mikr.  Anat.,'  xv.  (1878)  680. 
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blastoderm,  and  others  from  the  endoderm ;  this  is  well  shomi  in  the 
diagram* 

GUjnninal  yesiole 

(terminal  cells 


Outer  germinal  cells  Inner  germinal  cells 

(blustoderm)  (primary) 


Ectoderm        Endoderm  (endoblast) 


Meaoderm        Inner  germinal  cells 
(secondary) 

The  inner  germinal  cells,  which  OTidently  correspond  to  the 
migratory  cells  of  earlier  embryologists,  may  not  be  observed  till 
a  very  late  stage  in  development ;  similar  bodies  have  been  seen  in 
the  spiders,  where  they  appear  to  represent  the  germ  of  the  enteric 
gland  (liver-germ),  which  is  only  distinctly  differentiated  after  the 
embryonic  stage  is  passed. 

Investing  Elements,— la  all  the  insects  examined  by  Graber,  the 
blastoderm  was  seen  to  develop  an  investing  segment,  and  also  to  give 
rise  to  a  cuticle,  so  that  at  a  certain  stage  nine  layers  may  be  made 
ont  in  the  embryo  : — 

(1)  Tertiary  investment  of  the  ovum.    Remains  of  the  epithelium  of  tlie 

ovarian  follicle. 

(2)  Chorion.     Secondary  investment.    Cuticle  of  ovarian  follicle. 

(3)  Vitelline  membrane.    Primary  investment  of  the  ovum.    Cuticle  of 

the  yolk. 

(4)  Cuticular  investment  of  the  germ.    Cuticle  of  (5) 

(5)  External  cellular  germ-membrane 

(6)  Internal        ^  » 

(7)  Ectoderm    I 

(8)  Mesoderm   \   Embryo 

(9)  Endoderm  ) 

In  some  insects  {Butterflies,  Cardbus)  cavities  may  be  observed 
between  the  layers  numbered  3  and  4,  and  between  the  inner  germ- 
membrane  and  the  peripheral  yolk,  and  these  are  filled  with  a  sab- 
stance  dififereut  to,  but  developed  from,  the  ordinary  yolk. 

Tracheal  System  of  Glomeris.— In  the  first  of  a  series  of  papers 
on  the  morphology  and  anatomy  of  the  Julidce*  Dr.  Ernst  Vogcs,  of 
Giottingen,  describes  the  arrangement  of  the  tracheae  in  the  genus 
Olomeris. 

The  stigmata,  which  are  situated,  in  pairs,  immediately  in  front  of 
the  attachments  of  the  legs,  have  a  biscuit-shaped  aperture,  with 
tumid  edges,  produced  into  numerous  spiniform  prolongations,  which 
form  a  sort  of  grating  over  the  aperture. 

•  *  Zool.  Anzeiger/  I  (1878)  3G1. 
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Each  stigma  leads  into  a  backwardly  directed  tube,  whiob  soon 
diyides  into  two  branches.  Of  these,  the  inner  and  smaller  is  directed 
forwards,  and  passes  immediately  into  a  trachea:  while  the  outer 
and  larger  passes  obliqaelj  outwards,  backwards,  and  upwards,  and 
becomes  continuous,  in  like  manner,  with  a  large  trachea. 

The  tubes  which  put  the  trachefe  in  communication  with  the 
stigmata  differ  from  the  stigmatic  pouches  of  Julus,  in  that  the  latter 
are  directed  forwards  from  the  external  aperture.  The  tiibes  are 
probably  metamorphosed  portions  of  tracheal  stems. 

Structure  of  the  Hydraohnida.  —  Croneberg  gives  *  a  brief 
account  of  his  observations,  which  were  originally  published  in 
Bossian.  In  all  species  which  he  has  examined  he  has  found  a 
obitinous  framework  internal  to  the  labium,  which  consists  of  two 
pieces  which  bend  forwards  and  unite  above  the  mouth  ;  these  form  a 
cbitinous  groove  which  is  connected  with  a  system  of  muscles,  all  of 
which  go  to  make  up  a  powerful  suctorial  apparatus.  Above  the 
mouth  there  are  two  other  chitinous  ridges,  which  enclose  the  com- 
mencement of  the  two  primary  trunks  of  tiie  tracheal  system. 

The  oesophagus  passes  through  the  ganglion  and  then  widens  out 
into  a  large  stomach ;  it  is  provided  with  a  number  of  csBcal  sacs, 
which  vary  in  number  from  five  to  thirty-four ;  these  are  all  connected 
together  and  are  invested  by  an  epithelium,  which  consists  of  large 
brown  cells,  and  represents  the  liver.  The  fatty  body  seems  to  be 
represented  by  a  layer  of  smaller  and  more  transparent  cells,  covering 
the  stomach  and  the  excretory  organs.  These  latter,  in  all  cases,  end 
by  a  portion  which  passes  direcUy  to  the  anus,  which  persists  even 
where  the  rectum  is  absent,  and  the  midgut  ends  blindly. 

The  buccal  glands  are  arranged  in  three  groups,  of  which  two  are 
racemose  and  one  tubular ;  they  all  three  have  a  common  duct.  The 
generative  glands  vary  greatly  in  character  and  position ;  in  Eylais 
they  consist  of  a  system  of  communicating  longitudiual  and  transverse 
canals,  which  form  a  network  around  the  stomach  ;  there  is  a  single 
orifice.  In  Neacea  and  Hydrachna  the  ovaries  are  circular  in  form,  but 
the  testes  consist  of  five  large  pyrifonn  tubes  united  at  their  base 
{Nescea),  or  of  a  number  of  smaller  and  pedunculated  saccules.  In  all 
ihree  cases  the  seminal  duct  passes  into  a  muscular  bulb,  and  the 
oviducts  into  a  wide,  muscular  vagina. 

Aearina  found  parasitic  in  the  Cellular  Tissue  and  Air-sacs  of 
'Kris. — To  the  general  rule  that  the  superficial  or  cutaneous  parasites 
of  animals—the  so-palled  Epizoa — belong  to  the  group  of  the  Ariicu- 
laia,  and  that  the  internal  para^tes  are  worms,  there  are,  as  might  bo 
expected,  some  not  inconsiderable  exceptions ;  thus  there  are  Filarice 
which  infest  the  skin,  and  there  are  insects  {(Estrida)  to  be  found  in 
the  stomach  of  the  horse,  the  pharynx  of  the  deer,  and  in  the  cranial 
sinuses  of  the  sheep.  M.  Megnin,  in  writing  on  this  subject,*!'  makes 
but  brief  reference  to  the  lAnguatulidce,  but  these  Arachnoids,  as  they 
are  ordinarily  considered,  may  be  referred  to  in  a  little  more  detail  as 

♦  *  Zoc)l.  Anzeiger,'  i.  (1878)  316. 
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indicating  the  slight  valae  which  can  be  attached  to  snch  broad 
generalizations  as  that  jnst  stated. 

Lndwig  Graff,  in  his  work  on  MyzoUoma  (Leipzig,  1877)  proposes 
to  unite  that  form  with  the  Lingnatulida  and  Tardigrada  into  a 
gronp,  intermediate  between  Arthropods  and  Vermes,  for  which 
he  suggests  the  name  Stelechopoda,  So  much  on  the  one  hand :  on 
the  other,  a  larval  Pentastomum  (the  most  important,  if  not  the  only 
genns  among  Lingnatnlids)  has  been  fonnd  in  the  human  liver,  and 
others  in  that  of  the  hare  and  like  forms,  while  the  nostrils  of  dogs 
and  the  lungs  of  the  boa  are  also  well-known  homes  for  these 
curious  forms.  In  the  paper  now  to  be  examined,  descriptions  are 
given  of  several  species  of  Acari,  which  have  been  found  in  the  more 
internal  organs  and  tissues  of  birds ;  the  first  to  describe  anj  of  these 
forms  was  the  Italian  zoologist  G^n6,  who,  in  1845,  gave  an  account  of 
a  form  which  infested  every  specimen  of  Strixflammea  found  in  the 
neighbourhood  of  Turin ;  the  ntmiber  found  in  the  tissue  underlying 
the  skin  appears  to  have  been  enormous,  but  no  lesions  could  be  dis- 
covered by  which  they  might  have  entered ;  the  skin,  curiously  enough, 
retained  its  natural  colour,  and  the  superjacent  feathers  exhibited  no 
alteration  of  form  or  colour.  To  this  form  G4n6  gave  the  name  Sar- 
copies  8trigi$y  and  he  compared  it  with  the  form,  S,  nidiUans,  described 
by  Nitzsch ;  this  comparison  was  not  very  fall,  but  this  again  is  hardly 
a  matter  for  astonishment,  as  it  has  since  been  shown  that  Nitzsch's 
form  was  not  a  Sarcoptes  at  all.  The  parasite  on  the  Turin  Strix  is 
described  as  being  only  ^  of  a  line  in  length,  of  a  pearly  white,  with 
the  body  convex  superiorly,  and  flattened  inferiorly. 

In  1866  another  form  was  described  by  Mr.  Bobertson,  of  the 
University  Museum,  Oxford,  who  discovered  it  in  the  pigeons  which 
were  provided  for  the  instruction  of  the  students  of  that  Institution ; 
this  was  said  to  be  visible  to  the  naked  eye,  white  and  vermiform ;  its 
chief  abode  was  the  subcutaneous  connective  tissue  around  the  great 
veins  of  the  neck,  and  the  region  of  the  pericardium.  A  critical  study 
has  shown  that  Robertson's  form  was  described  by  Filippo  de  Filippi 
in  the  year  1861,  under  the  name  of  Eypodectea  nycticoracis;  in  1872 
M.  Slosarski,  of  the  University  of  Warsaw,  examined  the  parasite  of 
the  pigeon,  and,  while  giving  a  new  name,  confirmed  the  statements 
of  the  Oxford  anatomist  as  to  the  absence  of  distinct  internal  organs, 
and  of  the  large  quantity  of  granular  vesicular  sarcode  which  filled  its 
interior. 

The  observations  of  M.  Megnin  himself  were  commenced  at  the 
instigation  of  M.  Alph.  Milne-Edwards,  in  the  saipe  year  (1872),  and 
the  bird  examined  was  Lophyrus  cotonatus.  Here  the  forms  described 
by  Bobertson  and  Slosarski  and  by  Professor  G^n6  appear  to  have 
been  found  together.  As  it  is  impossible  to  give  a  detailed  account 
of  his  observations,  we  will  deal  with  the  more  interesting  of  the 
two;  this  was  not  half  the  size  of  the  other,  the  mouth  was  much 
more  rudimentary,  the  integument  smooth  and  diaphanous,  and  no 
trace  of  an  anus  was  evident;  this  curious  form  can  only  be 
explained  by  reference  to  the  life-history  of  the  Acarinay  in  which 
there   are    a  succession   of   stages,    wluch  are  nothing  less  than 
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Teritable  metamorphoses ;  when  the  larva  is  on  the  point  of  passing 
to  its  second  stage,  it  becomes  altogether  inert,  all  the  internal 
organs  become  resolyed  into  a  semi-flaid  substance,  which  envelops  a 
kind  of  hktatodemUe  membraney  which  behaves  exactly  as  the  blasto- 
derm of  the  eggs,  and  gives  rise  to  swellings  which  develop  into 
new  appendages,  and  which  are  themselves  arranged  just  as  are 
the  appendages  of  the  developing  larva ;  soon  casting  its  envelope,  a 
new  and  larger  Acarus  appears,  bat  the  rejected  envelope  exhibits  all 
the  former  organs  of  the  larva,  empty  and  discoloured ;  this  curious 
rejuvenescence  may  be  e£fected  in  the  space  of  twenty-four  hours. 

In  the  normal  course  these  changes,  the  essential  characters  of 
which  are  the  same  in  all  moults,  pass  through  the  following  cycle : 
OTom,  larva,  normal  nymph,  sterUe  female,  ovigerous  female*  When 
the  course  is  altered  in  any  way,  the  form  in  most  cases  dies  down  at 
onoe,  but  there  are  certain  species  which  escape,  thanks  to  a  method 
to  which  M.  Megnin,  its  discoverer,  has  given  tiie  name  of  (tdventUiotu 
meiamorphosis. 

This  is  what  occurs  with  Pterolichua  falciger,  a  form  which  infests 
pigeons ;  when  the  pigeon  moults  with  great  rapidity,  and  loses  nearly 
all  its  feathers,  the  normal  nymph,  instead  of  becoming  a  male  or 
sterile  female,  gives  rise  to  a  worm-like  form,  and  passes  to  the 
cellular  or  peritracheal  tissue,  which  is  especially  loose  in  these 
birds ;  here  it  lives  for  a  time  and  increases  in  size,  passing  again 
towards  the  integumentary  tissue  only  when  the  ordinary  conditions 
of  its  existence  are  re-established.  It  was  apparently  forms  in  this 
stage  which  fell  under  the  observation  of  Messrs.  Bobertson  and 
Filippi. 

After  a  description  of  acarine  parasites  of  the  gallinaceous  birds, 
M.  Megnin  gives  an  account  of  the  form  found  in  the  air-cavities ;  this 
specimen  does  not  appear  to  belong  to  the  SarcoptidcB,  but  to  be  the 
representative  of  a  new  group,  of  which  it  is  at  present  the  only  known 
genus ;  M.  Megnin  finds  that  it  is  provided  with  a  conical  rostrum, 
which  is  perforated  anteriorly,  and  which  is  formed  by  the  fusion  of 
the  maxillfB,  the  labial  palps,  and  the  mandibles;  he  names  it,  on 
account  of  its  mode  of  Ufe,  Cytoleichua  (jarro^  =  cavity,  and  X€ix«^  s 
lick  up);  living  as  it  does  on  the  walls  of  the  cavities  which  it 
inhabits,  it  does  not  seem  capable  of  producing  any  inflammation  of 
these  parts.  The  species  has,  on  account  of  its  &rm,  the  name  Sarcop- 
UndeB ;  it  is  described  as  ovoviparous,  and  an  account  is  given  of  its 
male,  young  female,  nymphs,  octopod  and  hexapod  larvae.  The  form 
is  found  in  the  air-sacs  of  the  OaMincBy  and  especially  of  the  Phuia- 
nidcBj  where  it  lives  in  colonies ;  the  individuals  are  of  a  relatively 
large  size,  and  of  a  white  colour.  It  is  only  dangerous  in  excess, 
when  it  may  produce  cough,  and,  perhaps,  asphyxia. 

On  some  Oenera  of  Acarina. — Haller's  two  papers  on  this  subject  * 
are  reviewed  by  Megnin ;  f  the  first  is  a  revision  of  the  genus  Analges 
(^Dermaleichus),    It  may  be  interesting  to  note  the  earliest  observations 

♦  •Zeitscli.  f.  wi88.  ZooV  (1877). 

t  *  Journ.  Anat.  et  Pfcys.'  (Robin),  xiy.  (1878)  107. 
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on  these  forms,  which  were  made  by  Redi  (1728),  C.  0.  Cnno  (1734), 
de  Geer  (1783),  and  Hennann  (1809)  ;  as  at  present  regarded,  there 
are  two  (sabgeneric)  sets  of  forms  in  the  genns  Ancdges;  in  one 
(Chehpit)  the  third  pair  of  limbs  are  of  great  size,  and  provided  with 
a  tnbercnlar  process  to  the  second  joint,  which  takes  part  in  the 
formation  of  a  strong  pincer;  in  the  second  gronp  {Pachffenemict) 
this  tubercle  is  absent,  althongh  the  appendages  in  qaestion  are  of  an 
enormous  sise.  Haller  recognizes  four  species  in  the  former,  and 
nine  in  the  latter  group;  bat  Megnin  looks  upon  three  of  these 
latter,  one  of  which  is  a  new  species  {Gerthicei)^  as  all  belonging  to  one 
species,  while  the  two  new  species  of  Haller  {affinis  and  coleopteraides) 
are  re^rded  as  belonging  to  the  A,  comntw  of  Bobin  and  Megnin. 

In  nis  second  paper  Haller  describes  two  new  genera  of  ayicolons 
mites — Freyana  (dedicated  to  Professor  Frej)  and  Picobia  ;  the  former 
Megnin  is  inclined  to  regard  as  a  sub-genus  of  Pterolichui;  the 
second,  which  was  found  under  the  integument  of  P%cu$  caiitw,  appears 
to  be  allied  to  Myobia,  although  it  has,  according  to  Megnin, 
affinities  to  the  parasitic  ChyleHdm. 

Paiasitio  Chyletidsd. — M.  Megnin  makes  *  some  very  interesting 
remarks  on  parasitism,  in  which  he  founds  a  new  division  of  these 
forms ;  as  is  well  known,  Van  Beneden  has  pointed  out  the  differences 
between  their  habits  of  life,  and  has  grouped  them  as  (1)  Commensal, 
(2)  Mutual,  (3)  Parasitic;  on  these  there  is  no  need  to  insist,  but  the 
new  class  to  which  the  name  of  auxiliary  parasites  is  given  must  be 
briefly  described.  The  author  one  day  chanced  to  enclose  with  some 
Listrophoraj  which  belong  to  the  second  group,  two  ChyletidcB,  which, 
although  of  about  the  same  size,  are  very  much  more  active ;  these 
he  observed  to  set  on  the  Listrophoray  to  kill  them,  and  suck  their 
juices.  These,  then,  are  truly  auxiliary  parasites ;  truly  so  it  should 
be  said,  inasmuch  as  the  African  "beef-eaters^  whidi  extract  the 
larv8B  of  the  (Estrida  from  the  back  of  oxen,  bu£&Joes,  and  gazelles,  or 
the  falcons  of  South  America,  which  perform  a  similar  service  for 
the  llamas,  do  not  live  solely  on  the  parasites  of  these  animals. 

A  word  is  said  as  to  the  views  of  Van  Beneden  on  paraaitee 
proper.  This  author  states  that "  the  presence  of  several  tasnife  in  the 
human  intestines  constitutes  *  un  6tat  de  sant6  enviable,' "  but  it  is 
pointed  out  that  various  Ungulata  and  even  Camivora  can  and  do  fall  a 
prey  to  these  parasites ;  and  it  is  therefore  proposed  to  divide  the 
forms  into  an  inoffensive  and  a  dangerous  (pathogenic)  group. 

A  number  of  forms  are  described  in  detail  and  figi^ed,  and  some 
remarks  made  on  their  physiology,  of  which  the  following  are  the 
more  important  points  : — 

Differences  in  Form, — On  a  superficial  view  these  are  very  striking, 
but  the  differenoes  exhibited  are  only  to  be  observed  in  those  struc- 
tures which  come  into  relation  with  ihe  host. 

Digestive  Apparatus. — The  month  is  essentially  a  conical  sucker, 
formed  by  the  fosion  of  the  labrum  and  maxillaB ;  the  enteric  tube  is 
straight,  and  is  but  rarely  provided  with  c«Bca;   the  anus  is  very 

•  *  Joura.  Anat  et  Phys/  (Robin),  liv.  (1878)  416. 
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small.  In  HarfirhynckM  this  latter  is  absent,  owing,  apparently,  to 
the  mode  of  life  of  this  animal,  which  feeds  itself  on  the  product  of 
the  sebaceous  glands  of  its  host,  and  gets  rid  of  the  effete  gases  by 
means  of  its  tracheal  system. 

Bespiratory  Organs, — The  trachess  are  yery  well  developed,  and 
are  made  up  of  two  principal  trunks  which  open  near  the  rostrum. 
The  stigmata  have  a  screw-shaped  form,  thanks  to  which  the  entrance 
of  foreign  bodies  is  very  effectually  prevented. 

Generative  Organs. — The  male  organ  is  always  placed  behind  the 
anus,  where  this  is  apparent,  and  the  female  organs  occupy  the  same 
position  in  two  species ;  curious  as  this  feuot  appears  to  be,  we  must 
remember  that  in  the  Hirudinea  and  even  Anndides  the  position  of  the 
genital  orifice  may  vary  very  greatly. 

Organs  of  Bdation. — llie  appendages  differ  in  even  different 
species,  owing  to  the  different  modes  by  which  the  possessors  are 
connected  with  their  hosts ;  in  the  genus  Chyletus  these  variations  are 
confined  to  the  terminal  portion  of  itte  appendages ;  in  Harpirhynchus 
the  hinder  ones  are  greatly  reduced,  and  in  Myobia  they  are  very 
delicate. 

Intimate  Stmoture  of  the  Central  Nervous  System  of  Decapodous 
Crustacea.  —  M.  E.  Tung  describes*  the  nervous  system  of  the 
Crustacea  as  composed  of  fibres  and  cells.  The  fibres  always  present 
an  envelope  and  contents.  Contrary  to  the  opinion  of  Bemak,  fibrillar 
bundles  are  never  found  homologous  with  the  cylinder-axis  of  the 
nerves  of  Vertebrates.  The  fibrillar  structure  does  not  appear  until 
after  the  action  of  reagents.  The  contents  of  the  cells  are  also 
surrounded  with  an  envelope,  and  are  in  all  points  similar  to  those  of 
the  tubes.  There  is  a  nucleus  (sometimes  two)  enclosing  one  or  more 
nucleoles,  which  contain  in  uieir  turn  nucleolules.  The  cells  are 
apolar,  monopolar,  and  bipolar.  They  are  rarely  found  with  three  pro- 
longations. With  reagents  they  behave  in  the  same  way  as  the  fibres. 
The  latter  are,  in  fact,  nothing  but  cellular  prolongations.  The 
elements  grouped  in  the  commissures  and  the  jganglia  are  surrounded 
with  a  double  envelope  of  connective  tissue.  The  brain  seems  to  be 
formed  of  three  pairs  of  ganglia. 

Functions  of  the  Ckuiglionic  Chain  in  the  Decapodous  Crustacea. 
— ^In  a  note  in  a  late  number  of  the  '  Comptes  Bendus,'  f  M.  Tung  says 
that  the  functions  of  the  ganglionary  nervous  system  of  the  Arthro- 
poda  are  still  little  known.  He  has  studied  them  in  the  higher  Crus- 
tacea (lobsters,  crabs,  &c.),  always  making  use  of  living  ammals,  and 
having  regard,  in  the  interpretation  of  the  results,  to  l£e  influence  of 
the  operation,  and  the  circumstances  under  which  it  has  taken  place. 
There  are  a  number  of  causes  of  error  in  these  experiments  which 
explain  the  divergences  of  opinion  amongst  previous  authors,  and 
which  are  to  be  avoided  by  operating  not  upon  one  only  but  upon 
many  animals. 

♦  •  Comptes  Bendus,'  Ixxxviii.  (1879)  240;  *  Rev.  Intemat.  Sci.,'  iii.  160. 
t  *  Comptes  BeiidoB,*  Ixxxviii.  (1879)  847. 
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The  following  are  the  results  of  M.  Tang's  observations : — 

The  ganglionic  masses  and  the  commissures  which  unite  them  arc 
eyidentlj  sensitive  throughout  the  chain ;  the  sensibility  is  the  same 
on  the  superior,  inferior,  and  lateral  faces. 

The  roots  of  the  nerves  radiating  from  the  chain  are  both  motor 
and  sensitive,  contrary  to  the  classical  opinion  of  Newport,  Valentin, 
Longet,  &c. 

Each  ganglion  is  a  centre  of  sensibility  and  of  motion  to  the  seg- 
ment of  tiie  body  to  which  it  belongs ;  but  the  sensibility  becomes 
*'  incongcienle  **  and  the  movements  reflex  when  the  ganglion  is  separated 
from  those  which  precede  it. 

The  sub-cesophageal  ganglion  is  the  motor  and  sensitive  centre  for 
all  the  masticatory  elements  and  the  foot-jaws. 

The  brain  or  supra-cesophageal  ganglion  is  sensitive  on  all  its  faces, 
contrary  to  what  prevails  among  insects,  whose  brain,  according  to  M. 
Faivre,  is  insensitive.  It  plays  the  part  of  motor  and  sensitive  centre 
for  the  cepWic  appendages  (eyes,  antennte). 

Each  right  and  left  side  of  the  brain  acts  upon  the  corresponding 
part  of  the  body,  and  it  is  the  same  with  the  other  ganglia  of  the 
chain.     There  is  no  interlacing  in  the  course  of  the  nervous  fibres. 

The  removal  of  the  brain  causes  the  toppling  movement  forwards, 
which  arises  from  a  want  of  equilibrium,  resulting  from  the  insensi- 
bility of  the  cephalic  appendages,  and  from  the  predominance  of  the 
movements  of  the  posterior  members. 

The  movements  which  continue  after  the  total  removal  of  the  brain, 
and  which  in  certain  cases  have  a  character  of  spontaneity,  are  never 
co-ordinated. 

The  lesion  of  one  of  the  lobes  of  the  brain  produces  "  mouvements 
de  man^e  "  from  the  injured  side  towards  the  other. 

The.  brain  is  the  seat  of  the  will  and  of  the  co-ordination  of 
movement.    It  has  no  direct  action  on  the  movements  of  the  heart 

The  movements  of  the  heart  are  accelerated  by  electrical  excitation 
directed  to  the  conmiissures  of  the  oesophageal  ring,  whence  the 
current  travels  to  the  stomato-gastric  ganglion  and  the  cardiac  nerve 
(the  nerve  described  by  Lemoine).  They  are  retarded  by  the  electrical 
excitation  of  the  thoracic  ganglia. 

Male  Organs  of  the  Decapodons  Crustacea. — The  new  Zoological 
Station  at  Trieste  is  already  bearing  good  fruit,  an  example  of  which 
is  to  be  found  in  the  long  and  elaborate  paper  on  this  subject,  *  illus- 
trated by  six  plates,  by  Dr.  C.  Grobben.  The  state  of  science  during 
a  long  period  is  well  illustrated  by  the  fact  that  no  one  seems  to  have 
taken  any  inteiest  in  the  subject  to  which  Dr.  Grobben  directs  atten- 
tion, between  the  time  of  Aristotle  and  1750,  about  which  time  Fortius 
and  Yon  Bosenhof  examined  the  male  organs  of  the  crayfish. 

A.  Internal  Organs, 

I.  Position.  In  the  Thoracostraca  the  testes  are  always  placed 
superiorly  to  the  intestine,  and  in  all,  except  the  Paguridce,  between 
this  organ  and  the  heart ;  in  the  Stomapoda  they  are  placed  in  the 

♦  *  Arb  it.  Zool.  Inst.  Wion-Triest,'  1.  (1878)  57. 


Digitized  by 


Google 


NOTES  AND  MBMOBANDA.  421 

abdomen;  in  Uie  Sckizopoda  and  Macrura  in  the  tiiorax;  in  the 
Oalatheida  they  extend  in  front  of  the  digestive  stomach,  and  in  most 
Brackywa  they  reach  to  the  rery  anterior  portion  of  tibe  branchial 
cavity ;  the  efferent  dacts  ordinarily  open  at  the  coxa  of  the  last  pair 
of  thoracic  feet. 

U.  Stmctore.  In  all  Deeapoda,  with  the  exception  of  the  Pagu- 
ridcR^  the  testes  consist  of  paired  parts  and  an  unpaired  piece ;  they 
are  generally  divided  into  anterior  and  posterior  lobes,  but  the  unpaired 
portion  varies  greatly  in  position  ;  in  ABtacuB  it  is  represented  by  the 
impaired  hinder  lobes,  but  as  a  rule  it  forms  one,  and  in  some  cases 
two.  connecting  pieces  set  transversely. 

These  organs  are  simplest  in  structure  in  SquUla  marUtSy  where  they 
form  a  tube,  the  walls  of  which  bulge  out  into  inconsiderable  csBca, 
which  are  invested  by  a  sperm-producing  epithelium ;  in  Athanas, 
among  the  Decapoda^  the  testes  are  merely  elongated  sacs,  but  the 
spermigenous  epithelium  invests  regions  only  of  their  walls.  As  the 
sac  elongates,  the  germinal  region  becomes  broken  up,  and  the  testicular 
tubes  attain  to  an  acinous  character ;  this  is  seen  e.  g.  in  Pakemon,  and 
further  stages  of  complication  are  observed  in  Alpheus,  in  Astaeua^ 
and  in  Homarus.  The  testes  and  efferent  ducts  are  always  invested 
by  connective  tissue,  which  varies  a  good  deal  in  character :  in  Homon 
ms  it  is  very  well,  but  in  Astacus  it  is  very  feebly  developed.  In 
various  forms,  striated  muscular  fibres  were  observed  in  the  walls  of 
the  testes,  the  presence  of  which  is  explained  by  the  fact  that  one-half 
or  two-thirds  of  the  testicular  tubes  here  form  merely  efferent  ducts. 

Two  sets  of  elements  are  distinguished  in  the  germinal  elements  ; 
the  one  set  forms  large  cells  with  a  large  rounded  nucleus — spermato- 
blasts ;  the  other  forms  a  protoplasmic  mass  in  which  no  cells  can  be 
made  out,  but  merely  a  number  of  nuclei  interposed  between  the  bases  of 
the  spermatoblasts ;  these  nuclei,  which  vary  greatly  in  form,  stain 
very  readily ;  these  are  the  reparative  germs,  so  called  because  they 
appear  to  take  the  place  of  the  effete  spermatoblasts ;  the  difference  in 
these  two  sets  of  elements  is  not  to  be  observed  in  the  young,  in  which 
indeed  the  reparative  germs  alone  appear  to  be  present  in  any  quantity, 
and  what  difference  Uiere  is  finally,  is  shown  to  be  no  greater  than 
what  obtains  in  the  case  of  the  ovarian  cells  and  the  cells  of  the 
ovarian  follicles ;  just  as  each  follicular  cell  is  potentially  an  ovarian 
cell,  so  the  reparative  germs  are  potentially  spermatoblasts;  these 
latter  are  formed  by  the  metamorphosis  of  me  reparative  germs,  just 
as  the  ovarian  cells  are  formed  from  those  of  the  follicle.  These  con- 
siderations support  the  doctrine  of  the  homology  of  the  testis  and 
ovary,  as  do  also  the  presence  of  reserve  matters  in  the  spermatoblasts, 
and  the  striking  similarity  of  the  structure  of  these  two  organs  in  such 
forms  as  Eupagurtu  (P.  Mayer). 

III.  Structure  and  development  of  the  seminal  corpuscles.  As 
is  well  known,  these  bodies  are  markedly  distinguished  by  their 
"  radiate  form,"  but  it  is  pointed  out  that  l^e  equaUy  common  belief 
in  their  motionless  character  has  certain  exceptions;  the  simplest 
arrangement  is  found  in  SqutUa,  in  which  too  their  history  is  most 
easily  followed  out ;  an  elaborate  examination  leads  to  the  conclusion 
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that  in  the  Maerwra  these  bodies  are  larger  than  in  the  BrackyurcL^  and 
within  the  limits  of  any  group  the  spermatozoa  seem  to  be  proportional 
in  size  to  the  general  size  of  the  body ;  greatly  as  they  vary  in  size, 
they  vary  in  form  still  more,  and  the  dictum  of  Wagner  that  the 
Vertebrate  spermatozoa  may  even  vary  in  various  species,  may  be  com- 
pletely applied  to  the  Deeapoda^  and  the  influence  of  this  variation 
on  the  preservation  of  species  is  insisted  upon,  inasmuch  as  it  is 
obvious  that  the  more  the  spermatozoa  vary  in  character,  the  less  will 
they  be  able  to  set  up  the  molecular  changes  by  which  fertilization 
commences,  in  the  females  of  other  species  than  their  own;  and 
further,  those  species  are  most  likely  to  be  preserved  that  have  highly 
differentiated  spermatozoa. 

The  sum  of  the  rays  appears  to  be  homologous  with  the  flagellnm 
of  the  Vertebrate  spermatozoon,  and  it  is  pointed  out  that  immobile 
spermatozoa  are  never  found  in  any  animal  in  which  chitinous  struc- 
tures are  not  developed. 

IV.  Vasa  deferentia.  The  author  distinguishes  in  these  three 
chief  regions :  (1)  An  efferent  portion,  which  is  delicate ;  ^2)  a  broader 
glandular  portion,  and  (3)  a  dactus  ejaculatorius,  which  is  ordinarily 
provided  with  a  very  powerM  musculature.  This  duct  may  give  rise 
to  lateral  dilatations  of  various  sizes,  which  seem  to  provide  a  men- 
struum for  the  sperm.    Their  presence  has  been  frequently  denied. 

V.  Spermatophores.  All  the  Deoapoda  examined  by  the  author 
form  spermatophores,  the  envelope  for  which  is  ordinarily  formed  in  the 
vas  deferens;  in  Astacua,  this  envelope  is  of  a  dead- white  colour, 
which  hardens  in  the  water,  while  the  envelope  of  Homarus  swells  up 
under  the  same  conditions.  In  form  these  spermatophores  vary 
greatly :  they  are  bluntly  conical  in  ScyUarua,  sialked  in  Eupagurus^ 
pouch-shaped  in  Porcdlana ;  in  other  Brachyura  there  is  no  spedal 
form  for  the  different  members  of  the  group,  and  in  Dramia  there  can 
hardly  be  said  to  be  a  spermatophore  at  all. 

B.  External  OenercUive  Charcu^ers,^ As  is  well  known,  there  is  an 
easily  recognized  difference  between  the  male  and  female;  of  the 
accessory  generative  characters  by  which  this  is  effected,  some  are  due 
to  the  development  of  other  organs,  such  as  the  ovary,  and  may  be 
shown  to  owe  their  origin  to  natural  selection  ;  others  are  due  to  the 
development  of  parts  which  have  for  their  purpose  the  safety  of  the 
sperm  or  of  the  young,  and  these  have  a  similar  origin ;  others,  again, 
are  due  to  sexual  selection,  such  as  the  offensive  organs  formed  by  the 
appendages  of  the  males,  or  their  coloration ;  while  the  last  set  of  all 
are  dependent  on  the  different  modes  of  life  of  the  two  sexes. 

0.  A  few  brief  observations  are  made  on  the  vascular  supply  of 
the  generative  organs,  in  which  the  antennary  and  sternal  arteries  take 
a  large  share :  a  species  of  Distonnum  was  observed  in  the  vas  deferens 
of  Portunue  depwraior. 

Central  Nervous  System  of  the  Crayfish. — ^In  a  brief  communis 
cation,*  consisting  of  histological  and  of  morphological  observations^ 
Erieger  states  that  the  perineurium  consists  of  a  firm  membrane,  in 
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which  a  nnmher  of  interhused  hands  and  elongated  conneotiye-tiBSiie 
nuclei  can  he  made  oat.  The  name  perineorium  is  applied  to  the 
general  inveetment  of  the  nerrons  system,  while  that  of  neurilemma  is 
applied  only  to  the  coverings  of  the  separate  nerve-fihres.  The  tissue 
ordinarily  known  as  the  onter  neorilemma  is  stated  to  helong  to  the 
oonneotiYe  tissue  of  the  hody  cavity.  As  to  the  nervous  elements,  he 
agrees  generally  with  Dietl,  hut  he  finds  a  numher  of  nucleoli  in  the 
nuclei  of  the  Urge  ganglion-cells,  and  also  notes  that  the  "  tuhular  " 
nerve-fibres  do  not  appear  to  he  formed  of  primitive  fibriUsD,  hut  to  be 
composed  of  a  strong  sheath  containing  a  clear  viscid  fluid. 

The  dotted  sul^tance  of  Leydig  is  found  to  he  composed  of  a 
number  of  distinct  spheres,  which  are  arranged  in  pairs,  which,  ftg&u^t 
are  ordinarily  connected  by  a  transverse  commissure,  or  a  bridge  of 
dotted  substance.  Each  sphere  gives  off  a  peripheral  nerve,  or  a  com- 
ponent part  of  one.  Of  these  spheres  there  are  eight  in  the  cerebrum. 
The  anterior  give  off  fibres  for  the  optic  nerves ;  of  those  that  succeed 
them,  the  oatermost  provide  for  the  outer  antennas,  and  the  others  for 
the  inner  antennad  and  optic  chiasma  respectively.  In  the  sub- 
oesophageal  ganglion  there  are  seven  pairs,  five  of  which  are  connected 
by  a  bridge  and  commissure,  and  two  by  a  bridge  only.  Each  of  the 
thoracic  ganglia  is  provided  with  a  pair ;  in  the  abdominal  ganglia 
there  are  two  pairs,  one  ellipse-shaped  and  one  spheroidal ;  the  caudal 
(post-abdominal)  ganglia  are  found  to  have  five  pairs.  The  greater 
part  of  what  follows  is  only  intelligible  to  those  who  have  DietVs 
figures  at  hand,  but  it  may  be  noted  that  the  nerves  arising  from  the 
ganglia  are  stated  to  be  generally  made  up  of  two  parts,  and  that  the 
80-caUed  giant  nerve-fibres  pass  through  the  whole  of  the  ventral  cord. 

Heart  of  the  Crayfish  and  Lobster. —The  following  results  are 
given  by  Deszsd  *  on  this  subject : — (1)  There  are  five  pairs  of  clefts 
on  the  dorsal  sarface,  of  which  four  are  so  small  as  to  require 
<;^reful  search.  On  the  ventral  surface  there  are  three  pairs,  two  of 
which  are  very  smalL  (2)  The  musculature  of  the  organ  is  composed 
of  mwde-celU,  and  not,  as  has  been  supposed  by  Weissmann  and 
others,  of  mere  muscle-fibres  ;  these  cells  have  the  transversely  striated 
substance  on  one  surface  only.  The  nuclei  of  the  muscle-cells  are 
provided  with  nucleoli,  which  may  often  be  observed  in  the  act  of 
fission.  In  the  lobster  the  anatomical  elements  are  much  smaller 
than  in  the  crayfish.  In  the  muscular  wall  of  the  heart  there  are 
eight  haomal  spaces  corresponding  to  the  eight  clefts,  and  these  spaces 
unite  in  a  central  ventricle.  (3)  The  pericardium  is  an  elastic  layer 
of  connective  tissue,  in  which  a  few  small  nuclei  can  be  made  out ;  it 
is  not  provided  with  any  muscular  elements.  (4)  In  the  posterior 
region  of  the  dorsal  part  of  the  muscular  heart,  ganglionic  cells,  ordi- 
ni^y  bipolar,  and  invested  in  connective  tissue,  may  be  discovered. 
These  are  often  united  together  by  threes,  or  in  a  larger  number ;  the 
largest  of  them  were  found  to  measure  ^  of  a  millimetre,  their  nuclei 
-^^,  and  their  nucleoli  -^^  of  a  millimetre. 

The  same  author  gives  f  a  very  brief  aocount  of  the  connection 
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between  the  oiroolatory  and  the  reepiiatorj  organs  in  the  Arthropoda. 
He  finds  that  in  Insecta,  Myriapoda,  and  Arachnida  there  are  as 
many  pairs  of  clefts  in  the  doraal  vessel  as  there  are  pairs  of  stigmata; 
that  in  the  Crustacea  there  are,  likewise,  as  many  olefto  as  there  are 
pairs  of  hranchife ;  this  obtains  when  the  gills  are  set  on  the  abdomen 
and  post-abdomen ;  when,  however,  the  gills  are  gathered  under  the 
cephfJo-thorax,  then  there  are  in  the  heart  as  many  pairs  of  clefts  as 
there  are  pairs  of  gills  under  the  shelter  of  this  investment. 

New  Branohiopoda  off  the  French  Coasts. — M.  Hesse  describes* 
some  new  Crustacea,  for  which  he  forms  a  new  genus — OopechcBtes 
{Kvnn),  oar,  xcurr),  hair) ;  as  their  relation  to  other  forms  will  probably 
be  of  interest  to  naturalists,  we  append  his  table  of  classification, 
which,  as  he  says,  is  based  on  that  of  Norman  and  Brady : — 

Legion:  Branchiopoda, 
Sub-order:  Cladocera. 
DiviBion:  Ccdyptomera, 
Tribe:  Anomopoda, 

Fftmily — CopechaHdaB        ..     ..  CopeohoBte^'Qj&Bi&^ 

„         BosminidcB Bosmina^  Baird. 

„         Mdorotrkhida  Macrothrix^  Baird,  Ac.  &c. 

„         LynoeidcB     Xynceitf,  M&Uer,  &o.  &0. 

Four  new  species,  to  which  the  names  eUmgaia^  affinis^  fissc^  and 
armoricana  are  given,  are  described  and  figured;  they  are  all  of 
extremely  small  size,  and  are  marine  in  habitat.  No  details  can  be 
given  as  to  the  history  of  their  development,  but  eggs  were  found, 
which  in  some  cases  were  strong  and  greatly  elongated,  and  in  others 
spherical;  in  the  former  case  the  enveloping  membrane  was  thick, 
and  the  thinness  of  this  investment  in  the  latter  case  appeared  to  be 
due  to  its  earlier  condition  of  development.  The  detailed  description 
which  is  given  indicates  the  afi^ties  of  these  forms  to  the  Boemimda^ 

As  single  specimens — which,  by  the  way,  all  belonged  to  females — 
were  alone  found,  M.  Hesse  is  unable  to  give  any  anatomical  details ; 
he  states,  however,  that  the  antennas  were  long  and  delicate,  but  that 
of  these  appendages  only  one  pair  was  to  be  observed ;  as  to  the  other, 
no  definite  statement  is  possilue ;  the  abdominal  is  much  shorter  than 
the  post-abdominal  region ;  this  latter,  or  tail,  has  a  truncated  termi- 
nation, which  is  very  large  and  surrounded  by  a  horseshoe-shaped 
pad ;  it  is  provided  with  two  powerftd  muscles,  which  must  evidently 
be  of  great  assistance  in  locomotion.  The  branchias,  which  are  elon- 
gated, are  set  towards  the  centre  of  the  body ;  the  enteric  tube  takes  a 
direct  course  from  before  backwards.  The  eyes  are  seated  on  short 
broad  peduncles,  and  can  be  moved  laterally  or  in  a  line  parallel  to 
the  long  axis  of  the  body. 

They  were  observed  to  live  283  millimetres  below  the  surfisioe  of 
the  water,  at  which  level  they  were  probably  supported  by  the  air 
entangled  in  the  valves  of  their  shells ;  as  in  the  Bornninidce,  the  shells 
of  the  CopeehcBUdcR  form  a  hood-like  protection  for  the  anterior 
portion  of  the  head,  but  they  are  at  once  ^tinguished  by  the  different 
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chaiaoierB  of  the  abdominal  termination  of  the  body,  and  by  the  pre- 
sence on  the  thoracic  appendages  of  hair-like  setse. 

They  have  been  obtained  &om  below  stones  on  the  sea-shore,  from 
the  stomachs  of  a  fish  and  of  a  Medwa,  and  from  a  mass  of  Fucus, 
The  paper  is  illustrated  by  a  plate. 

On  the  Cmstacea  of  the  Mozambique.  —  The  collection  of  Dr. 
Peters  is  described*  by  Hilgendorf  in  great  detail,  and  illustrated  by 
four  plates,  but  the  whole  paper  is  too  technical  to  allow  of  any  brief 
account.  It  may  be  mentioned,  however,  that  the  number  of  known 
species  from  this  region  is  multiplied  by  more  than  4, — 27  now  be- 
coming 128.  Of  the  101  forms  new  to  this  region,  only  one  genus — 
PodopiMy  one  new  sub-genus — Myamenippe^  and  seventeon  new  species 
are  recorded.  The  only  other  collector  in  this  region  appears  to  have 
been  Bianconi,  and  the  importance  of  it  to  carcinology  cannot  be  oyer- 
estimated.  The  new  genus  appears  to  be  intermeSate  between  the 
MacropodidiB  and  the  MaiadcB. 

Vermes. 

Pneumonia  produced  by  a  Pilarian  Worm. — M.  Megnin  has 
discoyered  f  a  new  worm,  which  he  proposes  to  call  Strongpas  minu^ 
tisnmuM ;  this  creature  was  observed  by  him  in  some  African  sheep 
which  were  brought  over  to  Yincennes,  and  which  suffered  from  puru- 
lent abscesses  on  the  lung,  although  the  bronchi  were  completely 
healthy.  Clearly  allied  to  Strongylus  JUatia,  it  differs  from  it  by  its 
much  smaller  size— 1  (male)  to  1^  (female)  centimetre,  while  the 
tail  is  very  short,  and  the  embryo  is  provided  with  a  short  caudal  pro- 
longation ;  the  habits  also  are  different;  the  fecundated  females 
become  encysted  in  the  pulmonary  tissue,  where  they  die  after  giving 
birth  to  the  embryos,  which  escape  by  the  bronchi ;  ^e  dead  give  rise 
to  inflanunatory  processes  in  the  lung.  Development  appears  to  obtain 
externally  to  the  host,  just  as  in  Strongyltu  JUariay  and  other  pests  of 
the  fowl,  <and  Oxyuris  incurvata  and  Strongylus  armcOua  of  the  horse. 
Ova  and  embryos  placed  in  damp  earth  were  found  living  after  fifteen 
days,  but  no  other  changes  have  yet  been  observed ;  further  investiga- 
tions on  the  subject  are,  however,  promised.} 

On  Sagitella  (Wagner).— Although  M.  Uljanin  states  that  what 
observations  he  has  to  offer  §  on  this  interesting  annelid  are  merely 
rough  notes,  they  are  of  sufficient  value  to  demand  very  careful  atten- 
tion. 

Tegumentary  System, — The  cuticle  is  a  fine,  transparent,  strong 
membrane,  which  may  or  may  not  be  striated ;  it  does  not  appear  to 
cover  the  anterior  part  of  the  buccal  segment  or  the  elytra ;  the  greater 
part  of  the  hypodermis  is  made  up  of  a  very  fine  protoplasmic  layer, 
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in  which  are  Mt  a  hirge  nmnber  of  nuclei,  each  provided  with  two  or 
three  highly  refractive  nucleoli ;  the  apparent  absence  of  this  layer  in 
sections  of  the  worm,  which  have  been  treated  with  acetic,  osmic,  or 
chromic  add,  is  explained  by  an  account  of  what  happois  in  the  fresh 
creature  when  it  is  submitted  to  these  reagmits ;  the  protoplasm  con- 
tracts, and  forms  more  or  less  oblong  masses  of  varying  size,  which 
are  separated  from  one  another,  and  contain  two  or  even  three  nucleL 
In  the  anterior  part  of  the  buccal  segment  this  layer  is  thick,  but 
Uljanin  was  unable  to  make  out  the  separate  cells.  The  elytra  are  each 
formed  of  a  somewhat  opaque  nucleated  mass,  which  is  made  up  of  a 
number  of  small,  distinct  cells,  each  provided  with  a  large  nucleus,  and 
of  larger  bodies,  which  appear  to  form  unicellular  cutaneous  glands, 
such  as  are  so  common  in  the  integument  of  all  Chceiopoda.  True 
cilia  seem  to  be  almost  completely  absent ;  the  buccal  segment  of  two 
species  is,  however,  provided  wiih  a  ventral  and  a  dor«J  hood,  the 
edges  of  which  are  provided  with  a  row  of  long  lamellas,  which  on  close 
examination  are  seen  to  be  made  up  of  a  number  of  united  cilia,  which 
so  far  seem  to  be  just  the  same  as  the  lamells  of  the  Cienophar(i, 

The  subjacent  muscular  layer  is  arranged  in  two  sets ;  the  outer, 
in  which  the  bands  seem  to  be  circular,  is  really  composed  of  large 
bands,  separated  from  one  another  by  spaces  almost  as  large ;  the 
elements  of  these  bands  are  cylindriccd,  and  are  altogether  similar  to 
those  so  commonly  found  in  die  Armelides,  The  lower  layer  consists 
of  longitudinal  muscles,  the  elements  of  which  are  greatly  elongated, 
narrow  at  either  end,  and  provided  at  one  edge  with  small  outgrowths 
containing  a  finely  granular  substance  (cf.  £e  '*  nematoid  fibres  "  of 
Batzel). 

Nervous  System, — ^Uljanin  contradicts  N.  Wagner's  description  in 
almost  every  point ;  he  asserts  that  what  this  author  took  for  the  cerebral 
ganglionic  mass,  is  merely  the  glandular  portion  of  a  retort-shaped 
organ  which  lies  above  the  oesophagus ;  while  he  further  states  that 
there  is  a  true  ganglionic  chain,  and  not  merely  two  flattened  nerve- 
trunks.  At  the  end  of  the  body  of  the  worm  there  appears  to  be  a 
tactile  organ,  but  the  most  curious  portion  of  the  sensory  apparatus  is 
represented  by  the  small  rod-like  bodies  which  are  connected  with  the 
elytra ;  when  highly  magnified,  an  elytron  is  seen  to  contain  in  its 
tissue  a  number  of  curved  filaments,  the  two  ends  of  which  are  set 
towards  its  surface ;  some  of  these  spread  out  into  a  fan-like  termina- 
tion, and  others  remain  more  compact :  the  filaments  are  very  fine  and 
highly  refractive,  and  are  connected  at  their  ends  with  spherical  and 
likewise  highly  refrtkctive  corpuscles,  of  two  distinct  sizes,  and  with 
elliptical  bodies  of  a  similar  character.  Our  author  is  merely  content 
with  drawing  attention  to  this  apparatus,  which  he  cannot  believe  to 
be  made  up  of  spermatozoids,  much  as  they  resemble  them  at  first 
sight 

Digestive  Organs. — The  mouth  is  situated  at  the  middle  of  the 
ventral  surface  of  the  buccal  segment  and  above  the  ventral  hood ;  the 
oesophagus  is  short  and  thick-walled;  the  intestine  largest  more 
anteriorly,  and  the  anus  is  placed  on  the  dorsal  surface  of  the  poste- 
rior segment ;  above  the  oesophagus  there  is  an  elongated  organ,  which 
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the  animal  can  be  indnced  to  protrude  on  irritation  with  acetic  acid, 
and  which  it  moves  at  short  intervals  in  a  longitudinal  direction; 
examination  by  the  aid  of  sections  of  the  buccal  region  shows  that  this 
organ  belongs  to  the  enteric  tract,  inasmuch  as  it  is  lodged  in  a 
saccular  fold  of  the  oesophagus ;  no  very  definite  account  can  be  given 
of  its  function,  but  it  is  presumed  to  secrete  an  offensive  liquid ;  the 
walls  of  the  intestine  are  remarkable  for  the  presence  of  enormous 
ceUs  in  the  epithelixmi,  very  similar  to  those  which  are  found  in  the 
same  region  of  some  larval  annelids. 

The  perivisceral  cavity  is  largely  occupied  by  connective  tissue,  at 
the  expense  of  which  it  is  probable  that  the  generative  elements  are 
produced. 

Segmental  Organs. — All  but  the  buccal  segments  are  provided  with 
a  pair  of  segn^ntal  organs ;  those  of  the  fifth  segment  are  not,  as  are 
the  others,  long  and  sinuous,  but  are  shorter  and  broader,  and  are 
evidently  efferent  ducts  for  the  sexual  products. 

Beproductive  Organs.  —  The  SagiteUidcB  are  hermaphrodite ;  in 
mature  specimens  the  whole  of  the  coelom  was  observed  to  be  filled 
with  ova  and  spermatozoa;  the  former  oblong,  the  latter  with  a 
spherical  head  and  a  short  tail.  Passed  out  by  the  ducts  of  the  fifth 
segment,  the  ova  appear  to  remain  for  a  time  in  connection  with  their 
parent,  and  under  the  protection  of  the  elytra  of  the  fourth  and  fifth 
segments.  They  do  not  appear  to  undergo  any  metamorphosis,  but 
in  the  young  the  elytra  form  soft  pads,  and  the  lamellsd  of  the  hoods 
are  formed  of  separate  cilia. 

Zoological  Positum. — Satisfied  as  to  their  belonging  to  the  AwneUda- 
Ckceiopoda^  M.  Uljanin  proceeds  to  inquire  wheUier  they  should  be 
placed  with  the  Oligochceta  or  PdychcBta  ;  the  covering  of  the  segments, 
the  absence  of  muscular  bands  in  the  coelom,  the  characters  of  the 
segmental  organs,  are  all  points  which  distinguish  them  from  the 
latter;  the  tentaculiform  appendage  of  their  buccal  segment  is  not 
found  among  the  OligochcBta,  while  the  presence  of  one  or  two  pairs  of 
elytra  on  all  the  segments  distinguishes  them  from  both  these  groups ; 
but  these  elytra  are  merely  modified  parapodia,  and  the  characters  of 
the  tentacular  appendage  are  not  sufficient  to  justify  their  separation 
from  the  OUgochceia ;  they  must,  nevertheless,  form  a  distinct  group, 
for  which  a  name  is  taken  from  the  small  annelid  described  by  Busch, 
which  seems  to  be  a  close  ally  of  Sagitella — Typhloscolex ;  the  chief 
characters  of  the  TyphhscolecidcB,  then,  are  these : — 

Body  oblong,  and  consisting  of  a  varying  number  of  segments ;  the 
anterior  or  buccal  segment  is  provided  with  one  or  more  tentaculiform 
appendages,  and  with  cilia,  or  with  lamell®  formed  of  cilia ;  all  the 
segments  of  the  body  carry  one  or  two  pairs  of  elytra.  Some  or  all 
(with  the  exception  of  the  buccal  segment)  are  armed  on  either  side 
with  a  few  short  spine-like  set89.    Pelagic 

The  two  genera  —  TifpMoseolex  Busch  (1851),  and  SagiteUa 
N.  Wagner  (1872) — are  then  defined,  and  of  the  three  species  of  the 
latter,  8.  Kowaleioskii  Wagner,  and  S.  barbata  and  S,  prcecox,  which 
are  new  species,  there  follow  short  diagnoses :  the  animals  have  been 
found  at  Trieste,  in  the  Bed  8ea»  and  in  the  Mediterranean. 


Digitized  by 


Google 


428  K0TE8  AND  MEMOEANDA. 

Echinodermata. 

Embryogeny  of  Asteriscus  yermoalatas. — Barrois  has  extended 
his  embryologic^  inyestigatioiis  to  the  Asteraidea,  of  which  groap  the 
deyelopment  of  Asteriscus  verrucidaiua  is  described.*  He  finds  that 
the  gastrola  is  of  the  primitive  type,  that  it  grows  into  a  large,  ciliated, 
and  completely  closed  sac,  and  then  becomes  trilobed ;  the  two  side 
lobes  fall  away  and  the  yonng  asterid  is  developed  from  the  median 
portion.  By  invagination  of  the  endoderm  the  enteric  canal  becomes 
divided  into  three  parts,  the  two  lateral  sacs  being  peritoneal,  and 
completely  snrronn^g  the  middle  one.  The  moa^  as  in  most,  is 
formed  by  the  invagination  of  the  ectoderm,  which  pushes  its  way  in 
between  tiie  two  peritoneal  sacs.  The  enteric  cavity  likewise  gives 
rise  to  the  water-vascular  system. 

The  star-shaped  form  of  body  is  due  (1)  to  the  flattening  of  the 
rounded  large  (median)  lobe  of  the  embryo;  this  is  effected  from 
behind  forwards,  and  affects  the  intestine  and  the  parts  annexed  thereto ; 
(2^,  between  the  anterior  and  posterior  surfaces  thus  formed  there 
arise  ectodermal  thickenings  which  grow  into  the  arms ;  of  these,  one 
arises  at  the  most  anterior  point,  and  the  two  others  on  either  side ; 
(3),  the  development  of  the  water-vascular  system  into  a  ring  round 
the  mouth.  The  peculiar  point  in  the  structure  of  this  asterid  at  this 
moment  is  the  great  degree  of  asymmetry  which  it  exhibits,  owing  to 
the  much  greater  development  of  the  superior  as  compared  with  the 
inferior  su:dGftce,  and  the  excentrio  position  of  the  mouth ;  this  want  of 
symmetry  gradually  disappears,  owing  to  the  mode  of  growth  now 
followed ;  as  this  goes  on,  the  ambulaoral  lobes  are  seen  to  divide  into 
five  branches ;  at  first  three  lobes  are  seen,  and  then  five  are  formed 
by  the  trifurcation  of  the  median  lobe. 

As  time  goes  on,  the  intestine  gives  off  five  csdca,  and  becomes 
provided  with  an  anus ;  and  the  calcareous  plates  take  on  a  definite 
arrangement. 

The  most  important  points  are  henceforward  associated  with  the 
elongation  of  the  arms  and  the  increase  in  the  number  of  the  ambu- 
lacnd  joints,  which  is  effected  in  just  the  same  way  as  is  the  multipli- 
cation of  the  '^  zonites  "  of  annelids. 

Comparing  this  form  with  those  in  which  there  are  intermediate 
larval  stoges,  we  may  note  that,  in  Aateriacua,  the  endoderm  grows  out 
into  a  large  sac,  from  which  the  intestine,  peritoneal  sac,  and  water- 
vessels  are  directly  differentiated,  whereas  in  the  others  the  endoderm 
forms  the.  intestine,  and  it  is  this  intestine  which  gives  rise  to  the 
other  organs ;  in  the  young  starfish  three  regions,  dorsal,  ventral, 
and  latend,  can  be  made  out;  the  observation  that  the  ambulacra 
exhibit  the  same  mode  of  increase  as  the  Anndidea  may  be  applied  to 
the  Echinoidea^  as  well  as  to  the  Asteraidea. 

On  the  Skeleton  of  the  AsteriadsB. — An  article  f  on  this  subject, 
by  M.  L.  Yiguier,  consists  of  an  historical  introduction,  a  careful  and 
detailed  description  of  the  composing  parts,  and  an  account  of  a  number 
of  genera.    His  chief  conclusions  are : — 

♦  *  Journ.  Anai  et  Phys.'  (Robiu),  xv.  (1879)  1. 
t  *  Arch.  ZooL  Exp€r.  et  G^d.,'  vii.  (1878)  88. 


Digitized  by 


Google 


NOTES  AND  MBMOBANDA.  420 

1.  The  study  of  the  skeleton,  which  has  hitherto  been  neglected, 
ftnd  which  is  by  many  naturalists  regarded  as  incapable  of  fhmishing 
any  characters  useful  in  classification,  is  shown  to  be  '^the  only 
means  by  which  the  different  genera  of  this  class  can  be  rationally 
distributed  in  natural  groups." 

2.  The  mouth,  whateyer  be  its  type,  is  made  up  of  a  number  of 
ossicles,  of  which  there  are  fiye  times  as  many  as  there  are  arms. 

8.  The  mouth  is  limited  by  a  number  of  pieces,  of  which  there  are 
four  times  as  many  as  there  are  arms ;  tiiese  pieces  are  set  in  pairs,  one 
of  which — amhulacral — forms  the  extremity  of  the  ambulacral  grooves, 
while  the  others — adambulacral  pairs — are  set  between  these  ;  above 
the  adambulacral  pairs,  and  exacdy  interambulacral  in  position,  is  an 
azygos  piece,  to  which  the  name  of  odatUophore  is  given. 

4.  This  mouth  is  formed  on  one  of  two  types : 

(a)  In  one  the  ambulacral  pairs  extend  into  the  interior  of  the 
mouth,  and  limit  its  contour — ambulacrcd  type. 

(fi)  In  the  other  the  adambulacral  pairs  extend  into  the  interior 
of  the  mouth — cidambiilcural  type. 

5.  These  two  groups  characterize  the  two  sub-classes  into  which 
M.  Yiguier  divides  the  Asteroidea;  one,  containing  the  AsteriadcBj 
SelicuUeridcB,  and  BrisingidcBf  has  the  ambulacral  pairs  horizontal,  the 
adambulacral  pairs  truncated,  and  an  '^  odontophore  "  which  is  not  pro- 
vided with  apophyses,  and  which  forms  a  massive  body,  capable  of  but 
a  slight  amount  of  movement;  in  the  other  group,  of  which  the 
EchinasteridfBy  lAnchiadce^  QoniasteridcR^  PtercuteridcBf  and  AMtropec- 
titwUB^  are  the  more  important  forms,  the  ''  odontophore  "  is  ordinsuily 
provided  with  apophyses,  and  the  adambulacral  ossicles  are  not  so 
completely  truncated. 

6.  This  classification  accords  with  the  results  which  M.  Edmond 
Perrier  has  gained  from  the  study  of  the  characters  of  the  pedicel- 
larisB,  so  feur  as  they  are  present  to  afford  assistance  in  this  difficult 
operation  of  arrangement. 

7.  The  teeth  and  the  ^  odontophore  "  vary  in  form  in  the  various 
genera,  and  in  many  cases  even  in  the  various  species. 

8.  The  so-called  '^  odontophore  "  seems  to  be  homologous  witii  what 
Muller  called  the  osseous  peristomial  plates  of  EuryaluSy  and  with 
the  corresponding  parts  in  Ophiura  and  Ophiocoma  ;  in  extending  his 
survey  to  the  Echinoidea,  the  author  finds,  as  is  natural,  greater  diffi- 
culties in  his  way,  and  he  is  content  to  insist  on  the  morphological 
resemblances  presented  by  the  "tooth"  of  the  dentate  for^^s  (Des- 
mosiicha  ;  CastidulidcB)  when  compared  with  the  "  odontophore  "  of  the 
starfish. 

No  examination  of  any  morphological  characters  in  the  Ediino- 
derma  seems  to  be  complete  in  these  days  which  does  not  take  into 
account  the  corm  theory  of  Haeckel,  which,  as  we  are  informed  by  its 
author,  is  ^  as  yet  the  sole  theory  attempting  the  genetic  explanation 
of  this  remarkable  group  of  animals ;"  *  and,  indeed,  the  position  and 
the  great  value  of  the  speculations  of  the  German  zoologist  do  demand 

♦  *  Evolution  of  Man/  Engl,  tnin^l.,  ii.  480. 
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a  most  respectful  attention  ;  facts,  Loweyer,  seem  to  be  against  him 
here,  and  M.  Yiguier  brings  some  new  considerations  to  onr  notice ; 
the  fact  that  Duvemoy  in  1837  spoke  of  '^  cinq  colonnes  yertebrales  " 
in  AsteriaSy  and  that  he  called  the  starfishes  '^  serpents  k  plusieurs 
corps,  et  ^  nne  seule  bouche,"  is  worthy  of  notice ;  much  more  so  are 
the  following  points :  the  general  skeleton  of  no  asterid  ever  presents 
a  regular  segmentation,  corresponding  to  that  of  the  ambulacral  and 
adambulacral  series,  nor  are  the  radial  csBca  divided  in  correspondence 
with  the  segments  of  the  body  as  they  are  in  all  annelids.  As  we  are 
on  debatable  ground  we  may,  as  a  matter  of  criticism  on  the  arguments 
of,  and  without  any  desire  to  object  to  the  final  conclusions  of  M. 
Yiguier,  point  out  that  the  segmentation  of  the  yertebral  column  of 
the  adult  bird  and  mammal  does  not  correspond  to  that  exhibited 
by  the  episkeletal  muscles  or  spinal  nerves,  and  yet  the  metamerism 
of  the  Vertebrata  is  as  certain  as  any  fact  in  morphology. 

OoBlenterata. 

Eesearches  into  the  Hydrozoa.— Professor  Claus  has  communi- 
cated *  to  the  Vienna  Academy  a  long  and  elaborate  paper  on  such 
forms  as  he  has  observed  in  the  Adriatic. 

In  the  hermaphrodite  Chrysaora  the  development  of  the  embryo 
is  efTected  within  the  ovary ;  the  ovarian  cells  are  formed  in  the  lower 
cell-layer  of  the  ovarian  region,  the  npper  layers  of  which  form  part 
of  the  gastric  epithelium  and  are  richly  provided  with  nrticating 
capsules ;  as  the  cells  increase  in  size,  they  project  into  the  homo- 
geneous layer  which  separates  the  upper  from  the  lower  (germinal) 
portion,  and  gradually  become  provided  with  a  stalk,  which  is  formed 
at  the  expense  of  the  neighbouring  cells,  and,  later  on,  with  a 
follicular  investment  of  flattened  cells;  fertilization  is  followed  by 
cleavage  into  two  cells  of  unequal  size,  and  in  the  succeeding  stages 
of  segmentation  the  spheres  produced  are  also  unequal ;  at  the  pomt 
where  the  larger  cells  are  found  an  ingrowth  commences,  and  the 
endodermal  tube,  which  rapidly  extends  to  the  opposite  pole,  b^ins 
to  be  formed;  in  the  primary  ooelom  of  the  resulting  elongated 
Oaatrula-l&TYeL  a  clear  fluid  is  developed ;  the  next  succeeding  stages 
could  not  be  observed. 

A  point  of  much  interest  in  the  history  of  this  form  is  that 
embryonic  development  goes  hand  in  hand  with  growth ;  in  most 
Acali-phcB  cleavage  does  not  commence  until  the  ovum  has  attained  its 
full  size,  but  in  Chryaaora,  just-  as  in  the  viviparous  Aphides  and  in 
the  Polyphemida  {Cladocera)^  development  commences  while  the  ovum 
is  still  very  small,  and  long  before  it  has  obtained  its  full  amount  of 
nutrient  material,  which  in  the  animal  under  description  is  obtained 
from  the  already  mentioned  follicular  cells.  When  the  blastopore  is 
closed  we  get  a  larva  of  which  the  two  cell-layers  are  venr  different 
in  character;  the  ectoderm  is  formed  of  cylindrical  cells,  richly 
provided  with  nrticating  capsules  of  three  different  forms;  the 
anterior  end  of  the  froe-swimming  larva  is  much  broader  than  the 
hinder  end,  and  the  cilia  form  a  broader  fan. 

•  •  Denkschr.  Acad.  Wien,'  xxxviii.  (1878)  1. 
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After  traoing  the  history  of  the  Scyphistama  and  Ephyrd  stages,  Clans 
concludes  with  observing  that  there  is  no  fundamental  differenoe  between 
the  MeduscB  and  the  Polyps ;  the  Scyphistama  is  a  polypoid  Medusa^ 
and  the  Medusa  a  broad,  discoid,  flattened  Polyp,  which  has  ceased  to 
be  fixed,  and  has  become  adapted  to  looomotiye  habits  by  the  aid  of 
its  swimming  bladder;  the  ** grappling  lines"  are  the  marginal 
tentacles;  the  radial  poaches  of  the  gastro-yascular  system  are 
represented  by  the  radial  vessels,  while  the  gelatinous  disk  forms  a 
very  strong  mesodermal  layer,  which  develops  into  a  supporting 
lamella  in  the  Uydroida^  and  a  skeleton  in  the  Anlhozoa. 

The  rays  along  which  are  set  the  genital  pouches  (and  marginal 
bodies)  are  r^arded  as  rays  of  the  second  order,  which  are  developed 
at  an  angle  of  45^  to  the  four  primary  tentacles,  or  rays  of  the  first 
order ;  while  the  name  of  intermediate  rays  is  given  to  the  eight  rays 
of  the  Ephyra  form  in  which  the  tentaculfur  vessels  tire  developed. 

ActilephcB  and  Hydro-meduscs. — In  the  opinion  of  Professor  Glaus, 
the  dififerenoes  between  these  forms  have  never  been  satisfactorily 
stated;  the  names  Cryptocarpce  and  Phanerocarpce,  or  Cfymnophthal-' 
mala  and  SteganophthalmcUa,  or  Craspedota  and  Acraspoda^  which  we 
owe  to  Eschholtz,  Forbes,  and  Gegenbaur,  are  insufficient,  for  the 
large  and  complicated  marginal  bodies  of  the  Acalephca  correspond, 
from  a  morphological  point  of  view,  to  tentacles ;  the  cavities  in  the 
substance  of  the  umbrella  in  which  the  generative  organs  of  the 
OryptocarpcB  are  placed,  are  found  to  be  present  in  a  number  of 
the  Phanerocarpa ;  neither  in  structure  nor  in  position  is  there  any 
fundamental  difference  between  them.  A  more  valuable  point  of 
differenoe  is  to  be  seen  in  the  presence  or  absence  of  the  filaments 
which  appear  to  form  tentacular  appendages  to  the  generative  organs ; 
the  Steganophihalmata  (Discomedtuce)  are  stated  to  be  Scyphistoma 
MeduBce  with  filaments,  while  the  Oymnophthalmata  are  Hydroid 
MeduscB  without  filaments.  With  these  considerations  in  mind,  Glaus 
has  lately  addressed  himself  to  the  examination  of  the  characters  of 
the  CharuhdeidcB  and  Mgintdm^  which  had  been  placed  by  Fritz 
Miiller  with  i^e.HydrtMneduso&y  and  by  Agassiz  among  the  AccUephce 
{Discophora),  The  great  similarity  in  the  external  form  of  the  bell 
and  of  the  manubrium  in  Charyhdea  and  Oceania,  as  well  as  the  pre- 
sence in  both  of  four  primary  rays,  have  been  used  as  arguments  for 
uniting  those  forms ;  but  the  number  of  the  radial  canals,  marginal 
bodies,  and  tentacles  vary  very  greatly  in  the  latter,  and  it  appears  to  be 
allied  to  the  Hydro-medusce,  while  Charyhdea  presents  distinct  points 
of  resemblance  to  the  Acalephoe  ;  judged  by  the  point  on  which  Glaus 
insists,  the  Oceanidce  are  found  to  want  the  gastric  filaments. 

Spong^cola  fiitularis,  a  Hydroid  inhabiting  Sponges.  —A 
rSsumS  is  given  in  M.  Lacaze-Duthiers* '  Archives,'*  of  the  observations 
of  F.  K  Schulze  on  the  above-mentioned  form,  the  chief  interest  of 
which  is  that  it  bears  on  the  assertions  of  Eimer  that  the  Spongice 
are  provided  with  nematocysts ;  bearing  in  mind  the  changes  in  the 
zoological  scale  which  the  researches,  chiefly  of  Professor  Haeckel, 

*  *  Arch.  Zoul.  Exp^r.  et  Q4n.,'  vil  (1878),  Notes,  ix. 
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baye  shown  to  be  necessary  for  the  Spongice^  any  furtber  information 
is  obyiously  important.  In  two  silioeous  sponges  and  in  a  bomy 
sponge  Eimer  observed  a  number  of  canaLs,  wbicb  enclosed  a  wbitisb 
body,  wbicb  contracted  on  irritation  ;  believing  tbis  to  be  part  of  tbe 
sponge,  and  rejecting  tbe  idea  of  its  being  bydroid  in  cbaracter,  Eimer 
proposed  to  caJl  it  tbe  prehensile  animal  (Fangs-tbier).  Two  English 
observers,  Mr.  Garter  and  Professor  Allman,  have  since  1872 
observed  similar  cases,  and  they  have  both  regarded  the  ''Fangs* 
thier "  as  a  bydroid ;  to  this  conclusion  Scbolze  is  also  led.  He 
says  that  in  no  case  that  he  has  examined  can  be  regard  the 
nematocysts  as  forming  an  integral  part  of  the  sponge-body ;  in  all 
cases  they  have  been  observed  on  the  surface  or  in  the  canals  which 
are  so  characteristic  of  these  lowly  forms,  and  in  all  cases  it  has 
been  easy  to  demonstrate  that  they  are  intruders.  The  four  sponges 
examined  belonged  to  the  genera  Beniera,  SuberiteSy  Etperia^  and 
Myxilla,  As  the  characters  of  this  form  are  found  by  Schulze  to 
correspond  to  the  description  given  by  Eimer,  with  the  sole  exception 
of  their  structural  continuity  with  the  sponge,  it  does  not  seem 
necessary  to  enter  into  further  details ;  tbe  accounts  of  Carter  and 
Allman  are  stated  to  be  too  short  to  allow  of  any  satis^Eustory 
comparison. 

As  to  the  development  of  this  Spongiecla^  no  information  was 
obtained ;  but  the  author  is  of  opinion  that  it  belongs  to  the  Hydroida 
or  Hydro-medusffi,  although  there  are  indications  of  a  Seypkisioma 
stage,  such  as  is  seen  in  the  common  AureUa  auritay  with  which  there 
are  certain  other  points  of  agreement  in  the  histological  and  morpho- 
logical details. 

Deep-sea  Siphonophora.  —  Professor  Studer's  observations  *  are 
reviewed  in  M.  Lacaze-Duthiers'  'Archives.'!  The  author  points 
out  that  there  are  indications  of  a  fauna  intermediate  between  that 
of  the  sur&ce  and  that  of  "  abyssal "  depths :  during  the  voyage  of 
the  '  Gazelle,'  Siphonophora  were  obtained,  which  can  be  satisfactorily 
shown  to  have  come  from  depths  varying  from  500  to  2000  fathoms 
and  from  a  region  in  which  the  temperature  was  from  2^  to  6°. 
Two  new  species  of  Bhizophyaa —B.  conifera  and  JS.  inermis — are 
described,  as  is  also  a  new  genus,  Bathyphysa  abyasorum  (1880 
fathoms).  The  author  calculates  that  the  airnsao  acts  in  jusik  the 
same  way  as  in  those  species  that  live  near  or  on  the  sur&ce. 

Histological  Characters  and  Development  of  M3rriotliela.— Herr 

EorotnefE^  of  Moscow,  makes  some  brief  observations  \  on  this  subject, 
the  interest  of  which  has  been  increased  of  late  years  by  the  work  of 
Professor  Allman.  Dividing  the  body  into  the  three  regions  of  foot, 
median  region,  and  upper  region,  he  proceeds  to  point  out  how  they 
differ ;  the  walls  of  the  body  everywhere  consist  of  ectoderm,  support- 
ing lamella,  and  endodorm.  The  ectoderm  consists  of  several  layers,  in 
which  three  distinct  sets  of  cells  may  be  made  out.  Below  the  superficial 
layer  there  is  a  layer  of  subepithelial  embryonic  cells,  in  which  tbe 

•  *  Zeitachr.  f.  wiss.  Zool./  xxxi.  (1878)  1-24. 

t  *  Arch.  Zool.  Expe'r.  et  Gen./  vii.  (1878),  Notes,  xi;i. 

;  ♦  Zool.  Auzeiger,'^!.  (1878)  363. 
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nematooysts  are  developed,  and  a  &ir]y  well  differentiai^d  layer  of 
muscular  fibres  which  ran  parallel  to  the  long  axis  of  the  body.  The 
supporting  lamella,  in  addition  to  the  cells  on  its  outer  snrface,  which 
Professor  Allman  regarded  as  neu/ro-musculary  has  also  ceUs  on  the 
inner  aspect  which,  as  the  Bnssian  observer  points  oat,  are  flagellate 
endodermal  mmcle-cells  ;  in  addition  to  these  there  are  in  the  endoderm 
outgrowths  (blastostyles),  which  aro  conical  in  form  and  centripetal  in 
direction,  and  which  consist  of  large  cells  containing  brown  pigment 
grannies  and  giving  off  amodboid  processes  and  flagella ;  by  the  aid  of 
these  plasmatic  processes  the  cdl  is  enabled  to  feed  itself  directly, 
while  the  flagella  serve  as  tactile  organs. 

The  blastostyles,  which  carry  the  gonophores,  differ  in  structoro 
from  the  "  body  "  in  the  feeble  development  of  the  sabepithelial  and 
moscolar  layers,  the  latter  indeed  being  altogether  abscoit  in  yonng 
blastostyles ;  the  sapporting  lamella  has  no  projecting  processes,  and 
the  ectoderm  varies  in  character  with  the  age  of  the  blastostyle ;  jost 
below  the  sapporting  lamella  thero  aro  large  dark-coloored  cells, 
whence  are  developed  the  generative  elements. 

In  the  foot  the  ectodermal  cells  aro  five  or  six  times  as  long  as  the 
ordinary  cells,  are  coarsely  granulated,  and  may  be  converted  into 
gland-cells,  which  secrote  a  strong  chitinoas  oater  layer  by  which  the 
whole  of  the  foot  is  covered.  The  cells  for  the  nematocysts  aro  also 
present  in  somewhat  large  numbers,  while  the  muscular  layer  is  absent. 
The  supporting  lamella  is  without  any  outgrowths,  and  tiie  endoderm 
is  of  the  ordinary  type. 

The  tentacles  concdst  of  muscular  epithelial  cells,  such  as  wero 
first  observed  by  the  author  in  Hydra  fitica,  and  have  since  been  seen 
by  the  brothers  Hertwig  in  the  MeduacB,  together  with  a  supporting 
liumella  and  a  simple  endodermal  layer.  In  the  capitular  portion  of  the 
tentacle  four  kinds  of  nematocysts  may  be  observed,  three  of  which 
aro  supplied  with  tactile  hairs.  Between  the  nematocysts  there  aro 
elongated  pigmented  cdls,  while  the  supporting  lamella  is  highly 
developed,  and  broken  up  into  fibrill»  which  take  a  centripetid 
direction. 

Tentacular  structures  (daspers)  aro  found  between  the  blastostyles ; 
these  serve  for  the  attachment  of  the  developing  ova,  and,  though 
stmcturfdly  similar  to  the  tontades,  differ  from  them  in  having  the 
ectodermal  layer  differontiated  into  glandular  cells,  which  serve  to 
attach  tibe  ova.  The  statement  of  Allman  that  these  s^ctures  function 
in  fntilisation  is  not  supported  by  M.  Eorotneff. 

In  continuation  of  his  researohes,  Eorotneff*  describes  the  de- 
velopment of  the  gonophores ;  the  large  embryonic  cells  at  the  base  of 
tl^  endoderm  of  the  blastostyle  become  collected  together  at  various 
points ;  this  '^  agglomeration  "  passes  through  the  ectoderm,  and  forms 
an  elevation  on^e  surface ;  the  peripheral  cells  of  this  "  gonogenetio 
chamber"  (Allman)  become  provided  with  refractive  granules,  which 
form  a  coverii^  for  the  ^g.  One  of  the  cells  of  the  collection 
increases  groatly  in  size  and  absorbs  its  neighbours;  imprognation 

•  *  Zort.  Anzeiger,'  U.  (1879)  187. 

VOL.  n.  2  F 


Digitized  by 


Google 


434  KOTBS  AMD  MEVOBAMDA. 

takes  place,  and  the  egg  esoapes,  to  be  seized  on  by  the  '*  claspers.'' 
The  plan  of  development  of  the  sperm-cells  is  of  the  same  character  ; 
affcer  impregnation  the  endoplasm  of  the  egg  is  seen  to  become 
possessed  of  a  nmnber  of  cells  which  move  towards  the  periphery  and 
pass  into  the  ectoplasm,  where  they  form  the  blastoderm;  between 
the  cells  of  these  two  regions  a  differentiated  lamella  soon  appears, 
which  will  go  to  form  the  fatore  supporting  lamella :  the  endodermal 
mass  becomes  fissured  in  anticipation  of  the  gastric  cavity,  while  the 
ectoderm  gives  rise  to  ingrowths,  which  are  soon  converted  into  the 
larval  tentacles  of  Myriothela.  The  free  actinula-embryo  has  no  month, 
and  nutrition  is  effected  by  the  remnants  of  yolk-spheres  in  the  gastric 
cavity.  As  soon  as  the  mouth  is  developed,  the  embryo  becomes  fixed, 
the  primitive  tentacles  are  absorbed,  and  the  blastostyles  developed. 
Compared  with  the  calcareous  sponges,  Myrioihela  differs  in  the 
characters  of  its  gastrula  ;  but  as  is  pointed  out,  these  animals  have  a 
simple  ovum  without  any  nutrient  material,  while  the  siliceous  sponges 
which  have  an  ovum  provided  with  nutrient  material,  do  also  form  a 
"planula." 

The  mesoderm  is  stated  to  be  incompletely  differentiated,  and  to 
consist  of  two  muscular  layers,  the  upper  of  which  is  distincUy  sepa- 
rated from  the  ectoderm,  while  the  lower  is  intimately  connected  with 
the  endoderm ;  these  two  layers  are  separated  by  the  supporting 
lamella  which  is  likewise  mesodermal  in  origin. 

Porifera. 

Structure  of  the  Aplysinidse. — ^This  family  of  homy  sponges  is 
treated  of  by  Professor  Eilhard  Schulze  in  one  of  his  important  series 
of  '*  Eesearches  on  the  Structure  and  Development  of  Sponges."  *  The 
first  part  of  the  paper  consists  of  an  historical  rSmimS  of  former  work 
on  the  family,  and  enumerates  the  genera  belonging  to  it,  namely, 
Aplysina,  Verongia,  Dendrospongia,  Dartoinella,  Janthella,  and  the 
author's  new  genus  AplysiUa,  To  this  follows  an  anatomical  and 
histological  description  of  Aplynna  and  of  AplyaiUci, 

1.  Aplysina  aerophoba, — Of  the  account  of  this  already  well-known 
species,  our  space  will  only  allow  of  our  noticing  the  histological 
portion. 

The  ectoderm  consists  of  a  single  layer  of  flat  polygonal  cells  with 
distinct  nucleus  and  nucleolus.  The  boundaries  between  these  cells 
are  often  seen  only  on  treatment  with  silver  nitrate,  and  in  some 
cases  even  this  treatment  failed  to  reveal  cell  contour,  owing  to  the 
presence  of  a  structureless  cuticula,  probably  formed  under  abnormal 
conditions  for  protective  purposes. 

The  mesoderm  consists  of  a  sort  of  connective  tissue  made  up  of 
cells  imbedded  in  a  matrix,  which  is  partly  granular,  partly  (in  the 
neighbourhood  of  the  external  surface  and  of  the  canals)  hyaline. 
The  ceUs  themselves  are  mostly  stellate,  being  provided  with  long, 
sometimes  branching  processes.  But  where  the  mesoderm  surrounds 
the  water  canals,  tibiese  cells  become  spindle-shaped,  and  surround 

♦  *  Zeitsch.  f.  vifls.  Zcol.,»  xxx.  (1878)  379. 
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{he  <amal  like  a  layer  of  drcnlar  mnscle-fibree :  these  have  indeed  been 
defldibed  as  mnsealar  elements,  bat  Schulze  prefers  to  call  them 
«' contractile  fibre-cells." 

Amongst  the  ordinary  mesoderm  cells,  rounded  cells  are  fonnd 
without  definite  processes,  and  probably  to  be  considered  as  amoeboid 
wandering  cells.  There  also  occur  remarkable  structures  of  an  irregu- 
larly rounded  or  knobbed  form,  about  10  /a  in  diameter,  of  a  bright 
yellow^  colour  apd  strongly  refractile.  Each  of  these  consists  of  a 
number  of  small,  globular,  hyaline  bodies,  in  close  contact  with  one 
another:  to  their  presence  ^e  yellow  hue  of  the  antire  sponge  is 
due.  When  exposed  to  the  air,  these  yellow  granules  undergo  a  re- 
markable change  of  colour,  becoming  first  pale  bluish  grey,  then  pure 
blue,  and  finally  dark  prussian  blue :  by  this  change  the  coloured 
bodies  become  at  first  more  transpcurent,  but  finally  quite  opaque. 
The  yellow  colouring  matter  is  turned  brown  by  ammonia,  and  is 
slowly  dissolved  by  ether  and  absolute  alcohol,  readily  by  acetic  acid. 
Schulze  considers  these  bodies  to  be  accumulations  of  reserve  material^ 
analogous  to  the  fSat-cells  of  other  animals,  and  to  the  starch  of  plants. 

In  the  hyaline  portions  of  the  mesoderm  occur  very  fine  fibres, 
probably  comparable  to  the  connective-tissue  fibrils  of  Vertebrates. 
In  the  neighbourhood  of  the  ciliated  chambers  occur,  scattered  through 
the  mesoderm,  numerous  small  rounded  granules,  of  a  whitish  colour 
by  reflected  liffht.  There  is  no  discernible  bounding  membrane  (mem* 
hrana  Umitcms)  either  between  mesoderm  and  ect^erm,  or  between 
mesoderm  and  endoderm. 

The  endoderm  consists  of  collar-bearing  flagellate  cells  in  the 
bemispherical  portion  of  the  ciliated  chambers,  into  which  the  afferent 
canal  opens ;  while  the  funnel-like  portion,  leading  into  the  efferent 
canal,  is  covered  by  the  same  tesselated  epithelium  as  the  rest  of  the 
internal  cavities. 

The  fibres  forming  the  skeleton  of  Aplysina  are  circular  in  section, 
and  consist  of  a  laminated  homy  cortex,  enclosing  a  soft  medulla 
which  exhibits  a  delicate  fibrillar  structure.  At  the  apex  of  the  fibre, 
the  lamellffi  of  the  cortex  are  at  a  considerable  distance  from  one 
another,  and  have  the  appearance  of  a  series  of  superposed  glove- 
fingers,  the  innermost  of  which  exhibits  perfect  continuity  of  structure 
with  the  medulla,  which  is  thus  seen  to  be  in  no  way  essentially 
different  to  the  cortex. 

In  autumn  and  winter,  rounded  masses  consisting  of  cells  with 
vesicular  nuclei  were  found  in  the  mesoderm  of  adult  individuals :  the 
further  fate  of  these  is  unknown,  but  the  author  considers  that  they 
are  probably  spore-like  reproductive  bodies. 

2.  AplynUa  wlfurea^  nov.  gen.  et  sp. — A  full  description  is  given 
of  this  genus,  which  differs  markedly  from  Aplysina  in  the  fact  that 
the  homy  skeleton  does  not  consist  of  a  regular  network  of  fibres,  but 
of  isolated,  simple  or  branched,  terete  fibres,  each  attached  to  a  basal 
plate.  With  regard  to  the  migratory  cells  occurring  in  the  mesoderm, 
the  author  remarks  that  their  presence  proves  the  tisues  in  which  they 
occur  to  be  a  true  mesoderm,  consisting  of  actual  cells  imbedded  in  a 
matrix  or  ground-substance,  and  answering  to  the  connective  tissue 
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of  the  Higher  animals ;  and  not  a  synqytinm,  that  is,  composed  of  fused 
cell-hodies  with  imbedded  nuclei. 

Both  the  migratory  cells  and  the  collar-bearing  cells  lining  the 
ciliated  chambers  contain  in  their  protoplasm  yellow  pigment  granules. 

The  sexes  are  distinct.  The  spermatozoa  have  an  ovoidal  head  and 
a  long  delicate  tail,  and  occur  in  definite  aggregations,  each  enclosed  in 
a  special  cavity  of  the  mesoderm  lined  by  a  single  layer  of  flat  poly- 
gonal cells.  Probably,  as  in  Halisarca,  each  aggregation  is  formed 
by  the  repeated  division  of  a  single  cell.  The  ova  are  contained  each 
in  a  similar  cavity  of  mesoderm  :  the  vitellus  is  opaque,  owing  to  the 
large  number  of  yolk-granules :  there  is  an  excentric  germinal  vesicle 
and  refractive  germinal  spot.  Probably  the  eggs,  like  the  aggregations 
of  spermatozoa,  result  from  mesodermal  leucocytes. 

Only  one  developmental  stage  of  AplyaiUa  was  observed — the 
blastula  phase.  This  consists  of  an  oval  body,  covered  with  a  single 
layer  of  cylinder  cells,  each  provided  with  a  long  cilium,  and  en- 
closing not,  as  usual,  a  clear  fluid,  but  a  definite  tissue,  consiBting  of 
stellate  cells  with  anastomosing  processes.  From  this  it  seems  probable 
that  the  mesoderm  in  AplynUa  is  formed  actually  before  the  gastrula 
stage. 

The  other  species  of  this  genus,  A.  rosea,  is  remarkable  from  the  fact 
that  it  is  hermaphrodite,  young  eggs  and  sperm-aggregations  being 
found  in  one  and  the  same  section. 

Structure  of  Spongelia. — In  a  memoir  on  this  genus  of  horny 
sponges,  F.  E.  Schulze  *  gives,  besides  an  historical  sammary  and 
enumeration  of  the  species,  a  fcQl  description  of  Spongelia  avara  and 
of  8.  paUescena,  and  short  accounts  of  8.  degans  and  8.  spinifera.  The 
genus  itself  is  distinguished,  according  to  Schulze's  observations,  by 
the  following  characters. 

1.  The  possession  of  large,  simple,  saccular,  ciliated  chambers, 
which  are  provided  with  numerous  inhalent  pores,  and  possess  a  wide, 
round,  exhalent  aperture,  opening  directly  into  one  of  the  efferent 
canals. 

2.  The  complete  absence  of  highly  refracting  granules  in  the 
matrix  of  the  connective  tissue  surrounding  the  ciliated  chambers. 

3.  The  extensive  enclosure  of  foreign  matters  by  all  the  chief 
fibres  of  the  skeleton ;  the  thin  connecting  fibres  may  or  may  not 
contain  foreign  particles. 

4.  The  more  or  less  uniform  development  of  conical  elevations 
(conuli),  }^  mm.  high,  and  the  same  distance  from  one  another,  over 
the  whole  surface  of  the  sponge,  with  the  exception  of  the  area 
surrounding  the  osculmn. 

8.  avara, — The  skeleton  in  this  species  consists  of  a  network  of 
fibres  of  spongiolin,  in  which  are  imbedded  great  numbers  of  foreign 
bodies,  the  chief  of  which  are  broken  spicules  of  other  sponges,  both 
siliceous  and  calcareous,  fragments  of  plates  and  spines  of  Echinoderms, 
shells  of  Foraminifera  and  sometimes  of  Badiotaria,  as  well  as  frag- 
ments of  the  hard  parts  of  worms,  molluscs,  &c.,  and  sand-grains. 

♦  *  Zeitsch.  t  wiflfl.  Zool.,'  xxxii  (1878)  117. 
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The  arrangement  of  these  foreign  bodies  is  very  irregnlar;  they  are 
always,  however,  situated  in  the  axis  of  the  homy  fibre,  and  those  of 
an  dongated  shape  have  their  long  axis  set  as  nearly  as  possible  in 
the  direction  of  length  of  the  fibre.  It  looks,  at  first  sight — so  oom« 
pletely  is  the  tme  skeleton  of  the  sponge  interpenetrated  with  these 
extraneous  matters — as  if  they  were  the  exciting  cause  of  the  formation 
of  the  skeleton ;  but  this  is  shown  not  to  be  the  case,  from  the  &ct  that 
spongiolin  fibres  were  found,  exhibiting  a  concentrically  laminated 
structure,  and  quite  free  frt)m  foreign  bodies.  These  latter,  therefore, 
are  not  essential  to  the  formation  of  the  homy  skeleton,  but  are 
probably  adjuvant  to  it. 

The  disposition  of  the  fibres  is  very  irregular :  they  exhibit  no 
distinction  into  vertical  and  horizontal  fibres,  but  in  each  of  the  column- 
like elevations  of  the  sponge  it  is  seen,  in  a  longitudinal  section,  that 
there  are  eight  or  ten  more  or  less  longitudinal  main  fibres,  between 
which  is  an  irregular  network  of  fine  connecting  fibres. 

The  roundish  pores  in  the  ectoderm  lead  into  irregular  lacunsB  or 
"  subdermal  spaces,"  from  which  afferent  canals  branch  out  into  the 
interior  of  the  sponge,  and  finally  open  by  minute  pores  into  one  of 
the  ciliated  chambers,  each  of  which  has  from  twenty  to  thirty  pores. 
The  ciliated  chambers  are  disposed  radially  round  the  efferent  canals 
into  which  they  open  directly  by  a  wide  aperture,  there  being  no 
intermediate  passage  or  efferent  duct  between  the  two.  The  efferent 
canals  finally  debouch  into  one  of  the  wide  cloacal  cavities,  at  the 
extremity  of  which  is  an  iris-like  contractile  membrane  serving  to 
regulate  the  width  of  the  osculum. 

All  those  parts  of  the  sponge  which  are  bathed  with  water,  except 
the  ciliated  chambers,  namely  the  external  surface  and  the  afferent 
and  efferent  canals,  are  lined  with  a  single  layer  of  flat  polygonal 
cells,  constituting  the  outer  cell-layer  or  ectoderm. 

The  mesoderm,  or  connective-tissue  layer,  consists  of  a  hyaline 
gelatinous  matrix,  with  imbedded  star-  or  spindle-shaped  cells,  the 
processes  of  which  often  anastomose.  The  refracting  granules  which, 
in  most  homy  sponges,  occur  in  the  mesoderm  surrounding  the  ciliated 
chambers,  are  wholly  absent.  Contractile  fibre-cells  occur,  as  in 
Aplfffina. 

The  endoderm  consists  of  the  flagellate  cells  lining  the  ciliated 
chambers :  in  these  are  contained  lilac  or  rose-coloured  granules,  to 
which  the  tint  of  the  entire  sponge  is  due. 

The  morula  stage  was  the  only  phase  of  development  which  the 
author  was  enabled  to  observe. 

In  Spongelia  paUescens  aggregations  of  spermatic  cells  were  found 
in  definite  cavities  of  the  mesoderm,  lined  with  a  single  layer  of  flat 
cells.  The  ciliated  embryos  of  this  species  were  also  examined.  They 
have  the  form  of  a  cylinder,  with  one  end  slightly  convex,  the  other 
slightly  excavated :  tiie  latter  has  a  strong  brown-red  colour.  The 
body  is  covered  by  a  single  layer  of  columnar  ciliated  cells,  surround- 
ing a  central  mass  having  much  the  same  characters  as  the  mesoderm 
of  the  adult. 

This  species  is  remarkable  for  being  infested  by  two  species  of 
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paradtio  alga,  CdUUIiamnum  membratuieeum  and  0$ctOaria  9p(mgduB 
(n.  gp.). 

Protosoa. 

Evolation  of  the  Inftuoria  from  the  Lower  Protozoa. — ^In  some 
speoolatiye  observations  on  the  probable  steps  in  and  causes  of  the 
evolution  of  the  Infasoria  from  Uie  lower  Protozoa,*  Mereschkowskj 
remarks  npon  the  (as  a  general  rale)  total  absence  of  symmetry  in  the 
Infu9oria^  and  considers  that  this  is  explained  by  the  close  genetic 
connection  between  that  groap  and  AmahcB.  The  first  step  in  the 
differentiation  of  the  latter  was  probably  a  hardening  of  the  superficial 
layer  of  protoplasm,  and  with  this  was  connected  a  proportional 
thinning  and  lengthening  of  the  pseudopodia,  and  a  slowing  of  the 
animal's  movements.  With  the  gradual  induration  of  the  superficial 
layer  of  protoplasm,  there  seems  to  have  come  about  a  greater  and 
greater  restriction  of  the  area  suitable  for  the  inception  of  nutriment ; 
in  this  way  the  infusorial  mouth  was  produced.  But  as  the  in- 
gestive  area  became  less,  it  became  more  and  more  necessary  that  the 
animal  should  have  the  means  of  rapid  locomotion,  and  so  be  able  to 
make  up,  by  active  foraging,  for  Uie  lost  power  of  taking  in  any 
suitable  food-particle  which  might  happen  to  come  in  contact  witiL 
any  part  of  its  surface.  In  response  to  this  want,  it  would  seem  that 
the  variously  disposed  cilia  and  flagella  of  the  Infuaoria  came  into 
existence  by  the  action  of  natural  selection. 

AoinetflB  and  YortioellsB. — ^Biologists,  as  is  well  known,  have 
never  yet  accepted  the  views  of  Stein  as  to  the  Adnetoe  being  stages 
of  development  of  VortieettoBy  &c.,  mainly  from  the  fftct  that  his 
observations  have  not  been  confirmed  by  otiier  observers.  Mr.  H.  E. 
Forrest,  one  of  the  secretaries  of  the  Birmingham  Natural  History  and 
Microscopical  Society,  in  describing  what  he  terms  **  Aoinetation  "  in 
the  Vori%celUE;\  states  that  **  last  October,  while  examining  some 
AcinetcB,  he  saw  a  small  VorticeUa  burst  from  the  body  of  one  of  them 
and  swim  away." 

Besearches  on  the  AcinetSB.— M.  Fraipont,  in  continuation  of  the 
results  of  his  investigations  on  the  AcinetcB  found  on  the  Ostend  coast, 
publishes  three  parts  of  his  memoirs,  {  in  which  he  deals  with  the 
structure  of  some  well-known  and  of  some  new  species,  and  also  with 
the  general  characters  of  the  group ;  to  this  last  we  will  first  address 
ourselves. 

Skeletal  membrane  (Hertwig). — ^The  presence  of  this  structure  and 
its  morphological  characters  have  been  the  subject  of  considerable 
doubt  and  dispute ;  Clapar^e  and  Lachmann  regarded  it  as  a  calyci- 
form  covering  of  resistant  character ;  Stein  asserted  that  in  addition 
to  this  there  was  an  internal  membrane,  while  Hertwig  has  drawn 
attention  to  the  differences  presented  by  Acinetce  as  compared  with 
Podophrya  ;  in  Acineta  Fraipont  always  found  an  internal  membrane 
covering  the  surface  of  the  protoplasm,  at  all  points  where  this  was 

♦  *  Aroh.  f.  Mikr.  Anat,'  xvi  (1879)  153. 

t  *  Midland  NaturaliRt,'  ii.  (1879)  88. 

X  •Bull.  Ac.  Boy.  Belg.,'  xlv.  (1878)  2i7,  287,  475. 


Digitized  by 


Google 


KOTBS  AND  MBKOBANDA.  439 

septrated  from  the  outer  coyering ;  the  caylty  between  the  two  inyest* 
ments  may  be  single  or  diyided  into  different  parts,  according  to  the 
extent  to  which  the  protoplasm  is  separated  £rom  the  outer  coat,  and 
it  is  (m  the  separated  parts,  and  these  only,  that  the  second  or  inner 
coyering  is  deyeloped,  and  it  is  to  be  regarded  as  nothing  more  than  a 
newly  foimed  cuticle. 

The  gtdlk  is  not  always  deyeloped,  and,  where  it  is,  it  may  be  merely 
a  continuation  of  the  wall  of  the  body,  or  it  may  also  haye  proton 
plasmic  contents ;  in  either  case  it  yaries  greatly  in  character. 

The  tentacles. — ^While  Lachnumn  was  the  first  to  point  out  the  sue* 
torial  nature  of  these  appendages,  it  is  to  B.  Hertwig  that  we  owe  our 
knowledge  of  the  fchct  Uiat  they  are  not  always  suckers,  but  that  they 
may  remain  of  a  lower  grade  of  differentiation  and  be  simply  prehen- 
sile filaments ;  and  again,  the  same  organism  may  present  tentacles  of 
the  two  types.  Varying  as  they  may  in  position  and  in  arrangement, 
it  is  clear  that,  from  a  morphological  stand-point,  we  haye  to  do  with 
a  single  type  of  structure.  Looked  at  thus  broadly,  a  tentacle  is  formed 
of  a  wall,  and  of  the  contained  protoplasm ;  but  it  is  something  more 
than  the  pseudopodia,  with  which  Stein,  Haeckel,  and  Gegenbaur 
would  compare  it ;  it  is  coyered  by  the  cuticle  of  the  skeletal  mem- 
brane, and  there  is  eyidence  of  a  differentiation  of  the  protoplasm  along 
the  axis  of  the  tentacle,  and  in  the  higher  forms  there  is  a  spiral  fila- 
ment differentiated  in  this  part. 

As  to  the  symmetry  of  the  body,  we  find  all  kinds  of  modifications ; 
bilateral,  quadrilateral,  pyramidal,  radiate,  or  none  at  alL 

Protoplasmic  contents, — The  protoplasm  is  of  yery  nearly  the  same 
character  in  sMAcineta;  there  is  a  delicate  outer  layer,  which  is 
finely  granular,  and  a  more  opaque  medullary  mass,  which  is  often 
pigmented ;  the  endosarc  is  more  fluid  than  the  ectosarc,  and  may 
contain  small  shining  bodies,  which  are  spherical  or  nayicellar  in 
form,  and  doeely  resemble  the  trichocysts  of  the  ciliate  Infusoria.  In 
this  substance  two  kinds  of  yacuoles  may  be  distinguished ;  one,  set 
irregularly  and  yarying  in  form,  while  me  others  are  pulsatile,  and 
yary  in  number  in  different  species ;  they  appear  to  be  always  found 
near  the  surface  of  the  ectosarc,  and  though  undergoing  a  systole  and 
diastole  do  not  yary  in  position ;  with  regard  to  these  structures  it  is 
of  great  interest  to  obserye  that  in  some  cases  the  presence  of  an 
excretory  canal  has  been  noted  by  some  obseryers.  The  nucleus 
appears  to  yary  in  character,  from  a  spherical  or  oyoid  form  to 
arborescent  structures  of  great  complexity,  and  the  study  of  one  of 
these  latter  shows  that  it  passes  through  all  the  possible  intermediate 
stages. 

Beproductian  may  be  effected  in  one  of  three  ways ;  the  first  and 
simplest  is  by  fission,  but  this  is  rarely  obseryed ;  tiie  second  is  by 
gemmation,  and  the  third  by  the  formation  of  embryos  within  the 
body  of  the  parent ;  but  with  regard  to  these  modes,  the  author  has 
but  little  to  say  from  his  own  observations. 

With  regard  to  the  classification  pro|K>sed  by  M.  Fraipont,  we  could 
only  deal  with  it  satisfactorily  by  giymg  it  in  detail,  and  we  must 
therefore  be  content  to  make  two  obsoryation?,  and  to  refer  those  who 
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are  specially  intereeted  in  the  sabject  to  the  paper  itself.  Basing  his 
views  on  the  classification  of  Clapar^e  and  T<achmann,  he  dcTates 
their  eight  genera — Podophrffa,  Sphjsropkrya^  Trichopkrya^  Acineta, 
Solenophrya^  Dendromma^  Dendrocomeiea^  and  Ophryodmdran — into 
eight  fjEunilies,  to  which  he  adds  the  UmuUda ;  of  tibese  the  Trtdb- 
phrida  are  regarded  as  the  lowest,  and  the  relations  of  these  to 
the  rest,  and  of  the  rest  to  one  another,  are  indicated  in  a  phylogenetic 
table. 

As  to  the  affinities  of  the  gronp,  the  fonnation  of  internal  emlnToSy 
the  ciliation,  and  migratory  habits  of  these  embryos,  are,  with  certain 
other  points,  indications  o£  their  affinities  to  the  (XUata^  from  which 
they  seem  to  have  been  deriyed. 

With  regard  to  the  more  detailed  observations,  of  which  only  a 
brief  mention  can  be  made ;  Adneta  tuberoaa  does  not  possess  differen- 
tiated prehensile  processes  or  suckers ;  all  the  tentacnlar  organs,  to 
which  M.  Fraipont  gives  the  name  of  prehensile  suckers,  are  similar 
in  character ;  Uiey  are  arranged  in  tnfts  on  ten  points  of  the  body, 
and  are  only  not  rigid  when  they  are  seizing  their  prey,  at  which  time 
they  exhibit  a  high  power  of  rapid  movement.  As  a  rale,  it  never 
possesses  more  than  one  contractile  vacuole ;  the  only  mode  of  repro- 
duction observed  is  that  by  internal  gemmation.  The  new  species 
Podophrya  Benedeni  is  described  as  a  magnificent  form,  in  which  four 
contractile  vacuoles  can  be  made  out,  and  in  which  the  two  kinds 
of  tentacular  processes  already  described  may  be  observed:  repro- 
duction is  effacted  by  external  gemmation.  The  other  new  species 
described  are  Adneta  erenaUiy  Adneta  vorHceUddes,  and  Podophrya 
trvneata.  The  first  is  of  a  dirty  yeUow  colour,  and  has,  as  a  rule, 
only  one  contractile  vacuole,  and  there  may  be  as  many  as  twenty-six 
prdkensile  suckers:  reproduction  appears  to  be  effiacted  by  external 
gemmation. 

A  few  notes  are  also  offered  on  Podophrya  Lyngbyi  Ehrenberg,  in 
which  the  pedicle  is  about  five  times  as  long  as  the  body,  the  prehensile 
suckers  stout  and  numerous,  and  the  protoplasm,  as  in  so  many  of  this 
group,  coloured  dirty  yellow ;  one  or  two  vacuoles  are  to  be  observed, 
and  tile  nucleus  has  the  form  of  a  short  rod,  bent  on  itself.  No 
observations  are  made  as  to  the  reproduction  or  development  of  this 
spedeB. 

The  Noctilucffi.— In  addition  to  the  observations  of  M.  Bobin,  to 
which  we  have  referred  at  p.  831  of  vol.  i.  and  p.  195  of  this  volume, 
the  NoMucm  have  been  studied  by  M.  W.  VignaL* 

There  is  an  entire  disagreement  between  &e  results  of  Bobin  and 
Yignal  on  the  subject  of  their  contractility.  According  to  Bobin, 
there  is  nothing  analogous  to  mt£«cu/ar  contractility.  He  says  that 
he  has  proved  with  Cadiat,  that  "  induction  currents  have  no  influence 
whatever  on  the  contractions  of  the  tentacle,  notwithstanding  its 
striated  condition,  nor  on  the  contraction  of  the  flagellum  or  t^t  of 
the  sarcodic  contents." 

♦  "  Becberohes   Histologiaues    et    Phyisiologiques    but    lea   Nooiilaquoe," 
'Archives  de  PhyBlologio,*  lOth  No?.,  1878. 
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Yignal  is,  on  the  ocmtrary,  oonyinced  of  the  muscular  nature  of 
the  tentacle.  '<  On  the  establuhment  and  breaking  of  the  current,"  he 
says,  "  the  flagellum  (tho  tentacle  of  Bobin)  contracts  in  its  usual 
manner ;  the  contraction  is  more  rapid  and  energetic  at  the  breaking 
of  the  current.  When  I  applied  an  induced  current  with  rapid  inter- 
ruptions, the  flAgAllnm  beoune  tetanically  contracted,  and  continued 
in  this  state  for  three  or  four  minutes,  then  it  gradually  relaxed  under 
the  influence  of  &tigue."  There  would  therefore  be,  according  to 
Yignal,  **  analogy  between  the  contractions  of  the  tentacle,  and  l^ose 
presented  by  the  muscles  of  animal  life."  However  that  may  be,  the 
moTements  of  the  tentacle  never  lead  the  NocHltica  to  cluuige  its 
place ;  they  merely  cause  it,  as  Suriray  has  already  shown,  to  oscillate 
in  its  place. 

As  for  the  phenomenon  of  phosphorescence,  it  is  due,  according  to 
Yignal,  to  a  property  of  the  protoplasmic  mass,  to  the  exclusion  of 
the  other  parts  of  ike  body.  We  know  that  the  phosphorescence 
attains  its  maximum  by  the  agitation  of  the  water ;  according  to  Yignal, 
this  is  an  effect  of  which  the  cause  is  merely  the  mechanioid  irritation 
of  the  NoctiluccB :  experiment  has  shown  him  that  if  oxygen  intervenes 
in  the  phenomenon,  it  is  as  a  necessary  agent  to  life,  and  not  as  an 
oxidizer.  Whilst  studying  the  influence  of  heat  on  photogeny,  he 
observed  that  a  temperature  of  37°  (C.)  augments  the  phosphorescence 
and,  above  all,  renders  it  more  persistent,  whilst  a  temperatiure  of  39^ 
kills  the  NodiluccB  ahnost  immediately.  Finally,  Yignal  maintains 
that  electricity  supplied  by  a  Grenet  pile,  or  by  an  induction  apparatus, 
neither  increases  nor  lessens  the  brilliancy  of  the  light  emitted,  a 
result  contradictory  to  those  formerly  obtained  by  De  Quatrefages, 
Bobin,  and  Legros. 

In  an  analysis  of  the  two  papers  by  M.  G.  Carlet,  from  which  we 
take  the  above,  he  remarks  that  neither  Bobin  nor  Yignal  have 
observed  the  existence  of  the  anus  admitted  by  Professor  Huxley,  and 
it  would  seem,  therefore,  to  be  clear  that  the  alimentary  residues  are 
rejected  by  the  oral  aperture,  the  sole  oriflce  of  the  body.  Professor 
Huxley  also  described  in  the  NoctUucce  permanerU  stomachs,  which  it 
must  be  considered  do  not  really  exist — these  are  vacuoles  in  the 
interior  of  the  body,  of  variable  number  and  volume,  which  are  dis- 
placed by  the  movements  of  the  protoplasm;  they  contain  diatoms 
and  other  alimentary  corpuscles,  and  represent  only  temporary 
stomachs.* 

The  dead  bodies  of  Noctihiea  miliaris  lefb  upon  a  beach  in  Beau- 
maris Bay  by  the  receding  tide,  are  said  to  have  been  of  an  orange-red 
colour,  f 

Fli^Uum  of  Euglena  viridis. — In  a  *^  Notice  to  Correspondents," 
in  <  Science-Gossip,' f  the  editor  mentions  that  the  flagellum  of  a 
specimen  of  Euglena  viridis  sent  to  him  terminated  in  a  bulb.  The 
bulb  was  used  occasionally  as  a  kind  of  sucker  against  the  glass  sides 
of  the  zoophyte  trough. 

*  •  Rev.  Intemat.  8ci./  iiL  (1879)  47. 

t  *Sci.-Go«ip,'  No.  173,  p.  113.  %  Ibid.,  p.  119. 
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BOTANY. 

A.    OENEBAL,  including  Embryology  and  Histology 
of  the  Phanerogamia. 

Chemical  Compositioii  and  Fimction  of  Leaves.  —  A  paper  on 
this  subject,  by  M.  Oorenwinder,  appears  in  tiie  'Annales  des 
Sciences  Natorelles,'  *  of  which  the  following  is  a  summary : — 

The  leayes  of  plants,  in  their  relation  to  the  external  air^  are  the 
seat  of  two  distinct  functions. 

1.  By  their  protoplasm  they  absorb  oxygen,  and  are  perpetually 
produdDg  carbonic  acid. 

2.  By  their  chlorophyll  they  inhale  carbonic  acid  during  the  day 
only,  and  exhale  oxygen. 

When  young  tiie  protoplasm  predominates  in  the  cells,  the 
quantity  of  chlorophyll  being  small ;  during  this  period  therefore  the 
Action  of  respiration  oyerbalances  that  of  assimilation,  and  leayes 
consequently  e^ale  carbonic  acid  without  interruption. 

In  proportion  as  the  leayes  increase  in  size,  the  protoplasm  dimi- 
nishes and  the  chlorophyll  increases ;  the  power  of  exhaling  carbonic 
acid  then  rapidly  decreases,  and  they  begin  to  giye  off  more  oxygen. 
After  this  the  process  of  respiration  can  be  detected  only  by  placing 
the  plants  in  the  dark,  or  at  least  in  difEused  light,  L  e.  by  suspending 
more  or  less  the  action  of  the  chlorophyll. 

These  obseryations,  therefore,  completely  confirm  the  doctrine 
now  taught  by  nearly  all  yegetable  physiologists ;  that  there  is  in 
plants  only  one  kind  of  respiration,  and  that  this  is  identical  with  the 
process  of  respiration  in  animals,  viz.  an  absorption  of  oxygen  and 
disengagement  of  carbonic  acid ;  and  that  the  function  of  chlorophyll 
is  one  of  assimilation. 

Fermentation  in  the  Tissues  of  Plants.— Professor  de  Luca^  of 
Naples,  publishes  t  the  results  of  a  series  of  experiments  on  the  pro- 
duction of  alcohol  in  the  leayes,  flowers,  and  fruits  of  certain  plants. 
They  may  be  summed  up  as  follows : — 

1.  Fruits  in  closed  yessels  remain  unchanged  for  a  longer  or  shorter 
time,  whether  in  carbonic  acid  or  hydrogen,  in  a  yacuum  or  in  a 
limited  supply  of  air. 

2.  Under  these  conditions  fruits  undergo  a  slow  fermentation,  with 
disengagement  of  carbonic  acid  gas,  nitrogen,  and,  in  certain  cases,  of 
hydrogen,  and  with  formation  of  alcohol  and  acetic  acid,  but  without 
the  interyention  of  any  ferment.  In  closed  vessels  these  changes  are 
only  incompletely  effected,  in  consequence  of  the  strong  pressure  of 
the  gases  deyeloped  and  compressed  into  a  small  yolume. 

9.  In  a  limited  supply  of  air  and  in  closed  yessels  the  final  results 
are  identical  with  the  preceding ;  but  the  oxygen  of  the  air  is  absorbed 
by  the  organic  substance  of  the  fruits. 

4.  Leayes  and  flowers  present  the  same  phenomena  as  fruits  in  a 

•  (Botanique),  vi.  (1878)  803. 

t  *  Ann.  des  Set  Nat,  (Bot)/  vi.  (1878)  286. 
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limited  supply  of  oarbonio  add,  hydrogen,  or  air,  or  in  a  yacnam  and 
in  perfectly  closed  yessels.  The  gases  developed  exercise  a  strong 
preesnre,  nnder  which  an  incomplete  decomposition  of  the  carbo* 
hydrates  takes  place,  resulting  in  the  formation  of  alcohol  and  aoetio 
acid,  bat  without  the  assistance  of  any  ferment. 

5.  The  same  results  ensue  with  fruits,  flowers,  and  leaves,  under 
the  ordinary  pressure,  with  a  limited  supply  of  carbonic  acid,  hydro- 
gen, or  air ;  but  the  decomposition  is  carried  out  so  completely  that, 
when  the  disengagement  of  gas  ceases,  neither  sugar  nor  starch 
remains,  but,  in  tiieir  phkoe,  abundance  of  alcohol  and  acetic  acid. 

6.  Fruits,  flowers,  and  leaves  placed,  under  the  ordinary  pressure^ 
in  a  limited  supply  of  air,  carbonic  acid^  or  hydrogen,  do  not  remain 
unchanged  for  any  considerable  time,  but  deteriorate,  and  the  fruits  in 
particular  become  reduced  to  a  brown  and  gelatinous  mass. 

7.  When  the  leaves,  flowers,  and  fruits  of  certain  plants  disengage 
hydrogen  during  fermentation,  and  under  the  conditions  specified, 
this  gas  probably  arises  from  the  decomposition  of  mannite,  which  is 
a  suffar  with  excess  of  hydrogen.  In  fact,  fruits,  flowers,  and  leaves 
whi<3i  contain  mannite,  when  fermenting,  disengage  hydrogen  in 
addition  to  carbonic  add  and  nitrogen. 

8.  When  the  receivers  resist  venr  strong  pressure,  and  the  sub- 
stances are  introduced  in  very  small  quantity,  the  sugar  is  almost 
completely  decomposed. 

Asaimilaticn  of  Soda  by  Plants.— U.  D4h6rain,  continuing  his 
researches  on  the  assimilation  of  mineral  substances  by  plant^  has 
now  turned  his  special  attention  to  soda.*  The  following  are  the 
chief  results  arrived  at : — 

1.  That  sodium  chloride  may  be  absorbed  by  plants  that  do  not 
ordinarily  contain  any  soda. 

2.  That  when  the  roots  come  into  contact  with  a  complex  solu* 
tion,  this  absorption  takes  place  only  when  sodium  chloride  occurs  in 
considerable  proportion  in  this  solution,  a  condition  not  presented  by 
ordinary  arable  lands.  Hence  the  occadonal  absence  of  sodium  from 
the  ashes  of  terrestrial  plants. 

8.  That  the  absorption  takes  place  much  more  readily  when  the 
sodium  chloride  is  presented  only  to  the  roots;  but  in  this  case  it 
ceases  to  be  indifierent ;  it  is,  on  the  contrary,  utilized  by  the  plant, 
as  may  be  demonstrated  by  the  following  considerations : — 

(u  Haricots  (on  which  the  experiments  were  chiefly  made)  exhaust 
their  cotyledons  when  their  roots  are  plunged  in  a  solution  containing 
sodium  diloride. 

b.  Haricots  plunged  in  a  very  dilute  solution  take  up  the  salt  in 
much  larger  proportion  than  the  water.  The  combination  eflected 
in  this  case  between  the  salt  and  the  tissues  explains  its  more  ready 
absorption. 

These  facts  are  readily  explicable  on  the  ordinary  theory  of  difiu* 
don  (osmose).  M.  Deh^rain  completely  confirms  the  previous  obser* 
vations  of  Peligot  as  to  the  feebleness  of  the  tendency  of  plants  to 
absorb  soda. 

♦  « Ann.  dea.  Sol.  Nat.  (Bot.),*  vL  (1878)  340. 
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Nutrition  of  Phanerogamic  Parasites. — M.  Gbatin  forwards  to 
the  French  Academy  *  the  reeolt  of  some  investigations  on  the  mode 
in  which  parasitic  flowering  phmts  derive  their  nntriment  from  the 
host.  This  is  effected  hj  means  of  a  kind  of  conical  pivot  or  peg; 
performing  the  double  fuictions  of  an  ordinary  root,  viz.  to  fix  the 
plant,  and  to  absorb  nutriment.  The  extremity  of  this  oone,  although 
consisting  entirely  of  parenchymatous  tissue,  has  a  remarkable  power 
of  forcing  itself  through  the  tissue  of  the  host,  even  when  this  is  of 
very  great  hardness.  In  certain  cases,  and  especially  in  the  mistletoe, 
lateral  suckers  are  formed,  in  addition  to  the  terminal  one.  The 
structure  is  the  same  in  all  important  points  whether  the  parasite 
obtains  its  nourishment  from  the  root  of  the  host,  as  in  the  case  of 
Thesium  and  PediculariSy  or  from  the  stem,  as  in  CuscuUi,  C(u$i/ih(if 
and  Viscum, 

Polyembryony,  true  and  fiedse,  and  its  relation  to  Partheno- 
genesis.— ^Professor  Strasburger's  researches  f  upon  the  fecundation  of 
tiie  angiospermous  Phanerogams  show  that  the  embryo-sac  very  seldom 
produces  more  than  one  embryonal  vesicle  which  is  fecundated  or 
capable  of  being  fecmidated.  The  single  constant  exception  to  this  rule 
known  to  him  is  that  of  Santcdum  awum^  which  produces  two,  besides 
one  or  two  orchids  in  which  the  embryonal  vesicle  occasionally 
divides  into  two.  True  polyembryony  must  therefore  be  very  rare  in 
Angiosperms.  But  seeds  contaimng  more  than  one  embryo  are  of 
common  occurrence  in  the  orange,  Funkia,  AtUum^  Notnoscardum^ 
&C.  According  to  Strasburger,  all  supernumerary  embryos  in  such 
cases  are  adventitious,  originate  outside  the  embryo-sac,  by  a  kind 
of  prolification  in  the  nucleus,  and  are  not  fecundated  at  aU.  They 
appear  in  the  form  of  minute  cellular  protuberances,  which  lengthen 
by  degrees  and  push  into  the  embryo-sac  by  a  sort  of  hernia,  or  pierce 
their  way  into  it,  becoming  in  the  ripe  seed  veritable  embryos,  which 
it  is  not  easy  to  distinguish  frt>m  the  one  resulting  from  the  fecunda- 
tion of  the  embryonal  vesicle  itself.  Independent  as  these  adventitious 
embryos  are  of  fecundation,  yet  Strasburger  could  not  obtain  them  in 
Nothoscordum  when  he  had  removed  the  stamens  before  floworingy 
and  prevented  access  of  pollen.  But  it  appears  that  CceUbogyne  is  a 
case  of  this  kind,  namely,  one  in  which  an  adventitious  embryo  is 
habitually  produced,  instead  of  the  normal  embryo,  which  fails  from 
the  want  of  fecundation,  the  male  plant  not  being  in  cultivation.  It 
is  stated  that  this  is  not  a  mere  inference,  but  that  Strasburger  has 
traced  the  development  of  the  embryonal  vesicle  in  the  ovale  of 
Ccelehogyne,  followed  by  its  disappearance  and  resorption,  and  by  the 
independent  production  of  adventitious  embryos  in  the  manner  above 
described. 

This,  then,  gives  an  explanation  of  the  long-disputed  partheno- 
genesis of  CceUbogynSy  and  therefore  of  the  less  notable  instancea 

Parthenogenesis,  it  is  then  concluded,  is  only  so  in  appearance  ;  it 
is  sometimes,  and  perhaps  in  all  cases,  ^  a  prolification  of  the  nacleus.'' 

♦  'Oomptea  Bendus,*  Ixxxviii.  (1879)  108. 
t  •  Jen.  Zeitscbr.  f.  Nut,'  v.  (1878)  647. 
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Now  we  should  insist  that  since  the  result  is  ^'a  true  emhrjo" 
(eqniyalent  in  stmctore,  position  of  radicle,  and  ultimate  growth  to 
the  normal  emhryo),  and  not  a  bnd,  parthenogenesis  is  the  correct 
term ;  and  the  very  interesting  and  important  conclusion  attained  is, 
that  parthenogenesis  results,  not  from  the  development  of  an  nn* 
fecundated  embryonal  vesicle,  as  was  supposed,  but  from  the  develop* 
ment  of  other  and  extraneous  cells  into  an  embryo ;  also  that  it  is  not 
very  rare,  since  the  adventitious  or  supernumerary  embryos  of  ?arious 
seeds  are  cases  of  this  parthenogenesis. 

Not  the  least  interesting  consideration  is,  that  we  have  here  a 
counterpart  of  what  De  Bary  terms  apogamy,  instead  of  an  analogue 
of  it.  Apogamy  is  a  vegetative  prolification  from  what  should  norm^y 
result  in  the  product  of  sexual  reproduction.  Parthenogenesis  proves 
to  be  the  inverse  of  this,  a  vegetative  production  in  the  ovule  of  the 
normal  result  of  sexual  reproduction,  viz.  the  embryo.  And,  finally, 
we  have  in  these  two  modes,  taken  together,  what  was  quite  to  be 
expected— a  manifest  and  sigidficant  rendering  of  the  hiatus  between 
vegetative  and  sexual  reproduction  which  Mr.  Darwin  may  turn  to 
account. 

Some  applications  of  this  new  knowledge  may  be  made.  It  is 
quite  possible  that  more  embryos  than  we  are  aware  of  may  be  adven- 
titious. Bather  more  than  a  year  ago  an  abstract  was  given  in  the 
*  American  Journal  of  Science  and  Arts,'  of  Mr.  Francis  Parkman's 
interesting  paper  on  the  hybridization  of  lilies.  It  may  be  remem- 
bered that  the  greater  part  of  his  hybrids  exactly  reproduced  the 
female  parent  The  explanation  suggested  by  him,  and  which  he 
refers  to  in  his  paper,  was  that  those  plants  were  not  really  hybrids 
at  all,  but  were  from  embryos  originated  without  male  influence* 
What  then  seemed  the  least  improbaUe  explanation,  would  now  appear 
to  be  the  one  altogether  probable.* 

B.  OBYFTOGAMIA. 

Luerssen's  Handbook  of  Cryptogamio  Botany.f  — The  crying 
want  80  long  felt  by  aU  botanists  of  a  good  handbook  of  cryptogamio 
botany,  brought  down  to  our  present  state  of  knowledge,  is  at  length 
supplied,  as  far  as  German  readers  are  concerned,  by  the  excellent 
book  before  us.  Though  the  work  is  designed  in  the  first  place  for 
pharmaceutists,  and  is  intended  to  deal  especially  with  pharmaceutical 
products  and  their  sources,  this  programme  is  far  exceeded  in  the  present 
volume.  Starting  from  the  classification  of  Sachs  in  the  fourth 
(German)  edition  of  his  '  Lehrbuch,'  the  author  takes  every  class  and 
order  of  Cryptogams  in  succession,  and  supplies  the  reader  with  an 
accurate,  succinct,  and  at  the  same  time  sufficiently  f uU  account  of  the 
morphology,  physiology,  and  life-history  of  each.  The  result  is  a 
thick  volume  of  667  pages,  with  181  admirable  woodcuts,  many  of 
them  new.    It  is  easy  to  criticize  Sachs's  classification  in  many  of  its 

♦  *  Am.  Journ.  Sci  and  Arts,'  xvii.  (1879)  834. 

t  <  Mediciniflch-phannaceutisohe  Botanik :  zugleioh  ols  Handbnch  der  syste- 
matiflchen  Botanik,  fiir  Botaniker,  Aerzte  u.  Apoiheker.'  Bearbeitet  von  Dr. 
Cbr.  Luenwen.    1  Band,  Kryptogamen.    Leipzig,  1879. 
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details,  and  in  some  points  it  will  certainly  not  be  followed  hj  fdtnre 
8 jstemfttists ;  bat  it  is  far  in  adyance  of  its  predecessors,  and  the 
antbor  of  tbe  present  work  was  probably  wise  in  following  to  so 
large  an  extent  a  system  that  has  so  many  recommendations.  In  some 
minor  points  he  has  adopted  evident  improyements,  as  in  the  removal 
of  Vohjox  from  the  Zygosporesd  to  the  OosporesB,  in  accordance  with 
the  recent  observations  of  Cohn.  He  also  removes  Oharaceaa  from 
Garposporead  to  OoeporeaB,  which  is  perhaps  better,  if  they  are  to  be 
retained  amon^  ThaUophytes.  But  will  it  be  possible  to  do  this  ?  K 
a  single  criticism  is  adnussible,  we  may  append  one  which  so  often 
occurs  in  reading  German  books : — ^Why  is  there  no  index  ? 

Anomalies  in  the  Development  of  the  Lowest  Organisms. — Some 
researches  lately  made  by  W.  Schmankewitsch,  of  Odessa,*  on  the 
development  of  fongos  spores  onder  changed  external  conditions,  show 
the  relation  of  certain  colourless  FlagdkUa  on  the  one  hand  to  Fttngi^ 
on  the  other  to  Algce.  The  author's  observations,  if  confirmed,  will 
certainly  tend  to  break  down  the  distinction  between  these  groups. 

1.  Spores  of  PeniciUium  were  sown  in  a  drop  of  filtered  and 
boiled  sea-water,  the  drop  being  placed  on  the  under  side  of  a  cover 
slip  serving  as  the  roof  of  a  small  moist  chamber.  The  chamber  was 
exposed  to  sunlight^  and  the  air  in  it  was  occasionally  renewed,  and 
was  kept  moist.  The  spores  swelled  up  in  the  usufd  way  prior  to 
germination,  but  did  not  send  out  hyphas.  Their  contents  became 
sharply  differentiated  from  the  cell-wall,  acquired  a  granular  appear- 
ance and  a  distinct  green  colour,  and  developed  a  nucleus.  The 
spores  then  divided  like  unicellular  algSB,  each  into  two  daughter-cells. 

2.  Spores  of  Aspergillua  were  sown  in  the  same  way,  in  a  drop  of 
fresh  water.  A  little  distilled  water  was  placed  on  the  floor  of  the 
chamber,  in  a  place  darkened  by  a  diaphragm,  and  in  it  was  sown  other 
spores  of  the  fungus  as  generators  of  carbonic  acid.  The  first  drop 
of  water  was  exposed  to  light  from  the  concave  mirror  of  the  Micro- 
scope, and  the  air  in  the  chamber  was  renewed  weekly.  After  five 
weeks  such  spores  as  had  not  germinated,  as  well  as  the  swollen  cells 
of  the  hyphse  which  others  had  sent  out,  had  altered  their  appear^ 
ance,  their  contents  becoming  green  and  granular,  and  sharply 
separated  from  the  cell-wall,  and  afterwards  dividing  into  four 
segments.  The  protoplasm  also  contained  granules,  which  the 
author  hints  may  be  starch  granules. 

8.  Some  examples  of  a  flagellate  infnsor  (probably  Biitschli's 
Anisonema  acinus)  were  placed  in  a  similarly  disposed  cb*op  of  fresh 
water.  They  soon  ceased  moving,  and  the  secreted  granules  in 
their  protoplasm  (Secretkomchen,  Butschli)  began  gradually  to  turn 
green,  and  many  of  them  to  increase  in  size,  while  some  slowly  made 
their  way  out  of  the  body  of  the  Anisonema,  The  latter,  when  full  of 
these  green  granules,  closely  resembled  the  unicellular  alga  Chhra- 
coccum  during  its  multiplication  by  still  gonidia.  In  the  largest 
green  granules  a  cell-wall  could  be  distinguished.  The  author  states 
that  he  has  observed  the  converse  of  this  case,  namely,  the  trans- 

♦  »Zool.  Anzeiger,'  ii.  (1879)  91 
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formation  of  the  gonidia  of  Chhrococcum  into  colourless  monads,  and 
he  considers  that  the  '' Secretkomchen "  of  such  flagellates  as 
Anisonema  are  the  homologues  of  the  still  gonidia  of  Ohloroeoccum, 
When  the  AnisonemcB  were  placed  in  the  dark,  the  green  grannies 
became  colourless,  and  then  resembled  ordinary  fongns  spores. 

4.  In  a  similar  chamber  colonrless  monads,  probably  undeveloped 
AnisanemcBj  were  observed  to  send  ont  mycelial  filaments,  which  after* 
wiffde  broke  np  into  short  pieces ;  these  subsequently  assumed  an  oval 
form. 

5.  AgpergiUus  spores  were  sown,  in  water,  on  the  bottom  of  a 
shallow  chamber,  and  exposed  to  light.  These  spores  became 
brighter  and  quite  colourless ;  then,  after  three  or  four  weeks  their 
contents  became  granular,  and  a  nucleus-like  body  appeared :  the  cell* 
wall  at  the  same  time  became  mucilaginous  and  the  spores  assumed 
an  oval  form.  They  then  divided  in  the  direction  of  their  length 
into  two  parts.  If  the  water  evaporated  somewhat,  the  spores 
elongated  still  more,  becoming  spindle-shaped ;  the  division  planes 
became  more  oblique,  and,  in  each  spore,  a  second  division-plane 
appeared,  intersecting  the  first,  so  that  the  two  planes,  as  seen  under 
the  Microscope,  crossed  one  another  like  the  two  arms  of  an  X.  The 
spores  thus  became  divided  into  four  elongated  bodies,  and  thus  doeely 
resembled  the  alga  Scenedesmus.  Other  spores  became  dark  green  in 
colour,  and  divided  into  four,  like  Pandortna. 

6.  Aspergillus  spores,  sown  in  water,  became  colourless,  their  cell* 
wall  dissolved,  and  they  became  transformed  into  amoBbiform  masses, 
and  then  into  true  Amcebce  of  light  greenish  colour.  These  AmcehcB, 
later,  contracted  into  darker  green  spheres  which  divided,  formiog 
motile  green  bodies  quite  like  the  unicellular  alga  Chlamydomonas, 
In  other  cases  the  contents  of  the  spores  divided  into  colourless 
granules,  the  spores  then  resembling  the  cysts  of  certain  monads. 

The  author  concludes  with  some  general  observations  on  these 
very  startling  results. 

Influence  of  light  on  the  Movements  of  Mobile  Spores. — Along 
with  the  movements  of  mobile  spores,  caused  by  currents  of  water, 
which  Sachs  has  succeeded  in  imitating  by  emulsions  ('  Flora,'  1876, 
Nob.  16-18),  by  which  spores  placed  m  water  congregate  near  the 
edges  of  the  vessel,  and  form  the  figures  which  Nageli  has  shown,  zoo- 
spores also  possess,  through  their  own  innate  force,  a  movement  at 
once  progressive  and  rotatory.  Besearches  recently  made  by  E.  Stahl  * 
have  convinced  him  that  the  direction  of  the  forward  movement  is 
determined  by  light,  and  is  absolutely  independent  of  the  passive 
currents  of  water  above  mentioned. 

The  following  are  given  by  Stahl  as  the  principal  results  of  his 
researches,  which  he  intends  to  amplify  later. 

Light  exercises  an  influence  on  the  forward  movement  of  many 
mobile  spores  which  have  been  called  heUolropic  spores.  Other  zoo- 
spores are  absolutely  indiflereut  to  light. 

The  movement  of  heliotropic  zoospores  changes  periodically  in 

•  *Bot.  Zeit,'  xxxvL  (1878)  715. 
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direction,  since  the  same  individnal  sometimes  directs  itself  towards  the 
light,  and  sometimes  away  from  it.  In  the  movements  here  spoken  of^ 
the  colonrless  portion  which  hears  the  cilia  is  always  directed  forwards. 
It  depends  on  the  power  of  the  light  whether  the  forward  or  the  hack- 
ward  movement  is  the  more  rapid ;  if  the  light  is  feeble,  the  forward 
movement  is  almost  always  the  most  marked,  and  the  contrary  when 
the  light  is  strong. 

The  final  resdlt  will  therefore  be,  that  after  some  time,  in  the  one 
case,  the  zoospore  will  approach  the  light,  and  in  the  other  it  will  go 
away  from  it.  The  intensity  of  the  light  has  moreover  an  influence 
on  the  ulterior  movements,  since  mobile  spores  of  the  same  species, 
which  have  attained  the  same  phase  of  development,  will  behave 
differently  nnder  the  same  conditions  of  light,  depending  on  whether 
they  have  been  previonsly  kept  for  some  time  in  darkness,  or  on  the 
contrary  exposed  to  a  strong  Hght. 

The  sudden  removal  of  the  source  of  light  which  determines  the 
direction  of  the  movement  of  mobile  spores  is  immediately  shown 
by  the  abandonment  of  the  direction  previously  followed ;  in  many 
cases  the  forward  movement  ceases  suddenly.  This  phenomenon  ia 
produced  in  both  phases  of  the  periodic  movement,  that  is  to  say,  in 
the  individuals  which  are  at  the  moment  directed  towards  the  light, 
and  in  those  which  are  moving  in  the  opposite  direction.* 

Entoj^hytic  and  Entozolc  (parasitic)  Species  of  Cryptogams. — 
P.  F.  Bemsch  contributes  to  the  *  Botanische  Zeitung,*  f  an  account 
of  the  parasitic  Alg»  and  Fungi  which  he  has  himself  detected  as 
growing  within  the  tissues  of  animals  and  plants.  Those  hitherto 
observed  as  entozoic  within  the  bodies  of  living  animals  belong  to  the 
lowest  classes  of  Alg»  and  Fungi,  viz.  PhycochromaoeaB,  Oscillatorieie, 
Leptothricheffi,  Schizomycetes,  and  Hyphomycetes,  and  especially  to 
the  genera  ProtocoeciUy  PleurococeuSy  Ohroococcus^  Sarcina,  Fibno, 
Spirillum^  and  Bacterium.  In  addition  to  these  he  records  the 
following : — 

1.  A  Floridea  parantic  on  Sponges  and  Bryozoa, — This  has  been 
detected  by  M.  Beinsch  in  the  tbrm  of  red  threads,  growing  within 
the  tubes  of  sponges  and  of  Sertularia  pHuma,  the  latter  itself  growing 
on  some  of  the  krge  FucaoeaB  of  the  Atlantic  coast.  The  parasite 
enclosed  within  the  thallus  of  the  sponge  forms  elongated,  usually  but 
slightly  branched  threads,  isolated  or  collected  into  bundles,  pene- 
trating the  medullary  and  cortical  substance  of  the  sponge,  never 
breaking  through  to  the  outside.  No  reproductive  organs  were  de- 
tected. The  parasite  found  within  the  tubes  of  Sertulma  and  Tubn- 
laria  was  different  in  form.  It  occurs  as  a  weft  of  branching  filaments 
covering  the  interior  of  the  tubes,  some  of  the  filaments  penetrating 
through  the  tissue  of  the  tubes  themselves.  The  reproductive  organs 
occur  in  the  form  of  tetrasporangia  placed  on  short  unicellular  or 
bioellular  pedicels,  which  were  found  only  in  the  Sertularia  and  not 
in  the  Tubularia.  These  indicated  a  close  affinity  on  the  part  of  the 
parasite  to  Callithamnion. 

♦  *  Rev.  Intemat  Sci.,'  iii.  (1879)  66.  f  xxxvii.  (1879)  17  and  33. 
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2.  A  Ckybridiacea  parcuitic  on  FloridecB, — ^In  the  tiflBue  of  Eucheuma 
istformis  (from  Key  West)  were  obserred  cells  of  a  dififerent  character 
from  thoee  of  the  tissne  of  the  seaweed,  and  presenting  the  nearest 
reeemblance  to  those  of  a  OhTtridium  already  known  as  a  parasite  on 
Desmidiefe.* 

3.  AtterospharicB  parcuniie  on  Mesocarpus  Bcalaris, — These  occur  in 
the  form  of  minnte  globular  cells  found  in  pairs  within  the  cells  of 
the  Mesocarpus,  one  of  each  pair  being  usually  smooth,  and  the  other 
ooYcred  with  spines.  When  the  parasite  is  fully  developed,  the 
infected  cell  of  the  Mesocarpus  is  swollen  into  the  form  of  a  bladder, 
and  all  its  protoplasmic  contents  have  disappeared.  The  parasite 
probably  enters  in  the  form  of  a  zoospore  which  pierces  the  cell-wall 
of  the  host,  the  orifice  subsequently  again  closing  up.  The  green 
colour  of  the  infected  cell  gradually  disappears  as  its  protoplasm  is 
absorbed  by  the  parasite.  Ultimately  a  kind  of  conjugation  takes 
place  between  the  smooth  and  spiny  parasitic  cells,  tiie  contents  of. 
the  former  passing  into  the  latter.  The  ultimate  fate  of  these  latter 
is  uncertain,  and  it  is  possible  they  may  be  merely  stages  in  the 
deyelopment  of  some  higher  organism. 

4.  No9tochaeea  andOaeUla^riecB  in  Chroma  and  in  the  Ova  of  Fresh- 
waier  SnaiU, — ^An  Oscillatoria  is  not  uncommon  within  the  siliceous 
carapace  of  Gromia,  consisting  of  a  coiled  filament  with  a  diameter  of 
about  0*0084  mm.  The  two  ends  grow  slowly,  it  is  not  enclosed  in 
%  gelatinous  sheath,  and  is  probably  a  Hyi^eothriz.  In  another 
species  of  Oromia  a  much  coiled  filament  was  observed  completely 
filling  its  cavity,  apparently  a  Cylindrospermum ;  it  had  abundance 
of  chronospores.  The  ova  of  a  small  fresh-water  snail  found  on  the 
leaves  of  a  Potanogeton,  enclosed  in  a  thin  transparent  calcareous 
shell,  and  about  0  *  13  mm.  in  diameter,  were  found  to  contain  well- 
developed  sporiferous  filaments  of  a  Spermosira;  the  spherical  or 
elliptical  spores,  '0056  mm.  in  diameter,  were  double  that  of  the 
filament.  The  parasite  had  apparently  developed  after  the  escape  of 
the  young  mollusc  from  the  shelL 

5.  Anabcena  and  GMorococcum  in  the  perforated  OeUs  of  Sphagnum^ 
— The  green  spherical  cells  of  these  two  algso  were  found  in  the 
large  colourless  empty  cells  of  Sphagnum  latifoUum  from  Cape  God. 
As  the  diameter  of  the  smallest  of  them  was  double  that  of  the  per- 
forations of  the  Sphagnum  cells,  they  must  have  developed  in  that 
sitoation. 

6.  AnahiBna  in  the  Leaf  of  AzoUa  canarienais, — The  hollow  of  the 
leaf  of  Azolla  is,  in  at  least  one  case  out  of  three,  filled  with  filaments 
of  an  Anabeena,  which  can  only  have  penetrated  from  without  through 
the  open  channel  into  the  cavity. 

7.  O$€illatoria  parasitic  in  the  Oogonium  of  (Edogoninm, — This 
is  one  of  the  most  singular  cases  of  parasitism.  The  specimen, 
apparently  one  of  (Edogonium  Boihii,  had  a  well-developed,  perfectly 
dosed  oogonium  of  normal  structure,  into  which  had  penetrated 
a  twice-coiled  Oscillatoria-filament,  probably  a  Hypheothrix.  As 
the  oogonium  was  perfectly  closed,  the  parasite  must  apparently  have 

*  Beinsob,  in  Pringsbeim'a  '  Jahrb.  f.  wiss.  Bot,'  xi.  18. 
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been  nourished  by  its  contents,  which  haS  completely  disappeared, 
with  the  exception  of  a  few  mncilaginons  particles. 

8.  An  intracellular  Floridea  parasitic  an  the  ThaUus  of  a  Par- 
phyra. — On  the  margin  of  the  thallns  of  Porphyra  vulgaris  (from 
Marblehead,  Massachusetts  Bay)  were  seen  minute  reddish  specks 
formed  by  a  peculiar  parasite.  Under  a  high  power  they  were  found 
to  consist  of  a  single  cell  of  singular  form  with  a  number  of  branches 
radiating  from  its  centre.  The  parasite  had  in  these  spots  completely 
consumed  the  tissue  of  the  host.  Most  of  the  radiating  branches  of  the 
parasite  were  united  in  their  growth  with  segmented  bundles  of  cells 
running  through  the  thallus  of  the  host,  which  are  metamorphosed 
cells  of  the  I^orphyra  itself.  The  phenomenon  presents  the  pecu* 
liarity  that  the  parasitic  cell  has  taken  up  in  its  growth,  not  the 
contents  only  but  the  cell*wall  also  of  the  infected  cell.  From  this 
the  author  concludes,  on  physiological  grounds,  that  the  parasite 
cannot  be  a  fungus,  but  must  be  a  Floridea  nearly  related  to  Porphyra 
itself. 

9.  Ihtngus-mycdium  parasitic  within  the  Hen*s  Egg,* — ^A  hen's  egg 
of  ordinary  size,  and  presenting  nothing  abnormal  in  the  stmcture  of 
the  shell,  skin,  albumen,  or  yolk,  showed,  when  held  up  to  the  light, 
small  bright  dots  on  the  shell ;  the  albumen  an^  yolk  were  quite  free 
from  foreign  bodies,  and  the  shell  was  without  any  fhngus-filaments, 
and  showed  no  perforations  under  the  Microscope.  The  parasite  con- 
sisted of  four  hemispherical  bodies  with  a  diameter  of  from  4  to  4*5 
mm.,  three  of  them  of  a  greyish-brown  colour,  the  other  clear  and 
nearly  transparent.  They  were  composed  of  a  densely  interwoven 
tissue  of  much-branched  nearly  transparent  filaments,  indistinguish- 
able from  the  mycelium  which  is  ordinarily  formed  after  a  time  in  an 
albuminous  solution.  The  contents  of  the  cell  were  quite  clear,  with 
a  few  large  colourless  granules.  The  author  suggests  that  the  spores 
must  haye  entered  the  egg  during  its  formation  within  the  body  of 
the  bird. 

10.  Daciyhcoccus  Be  Baryanus  and  Eookeru — These  parasitic  alg» 
were  first  observed  on  small  species  of  Copepoda  (Oyclops  and  Lepi- 
durus),  where  they  occur  in  enormous  quantities,  appearing  and  again 
disappearing  with  great  rapidity,  and  giving  them  a  distinct  green 
colour  to  the  naked  eye.  The  earliest  condition  of  the  parasite  is  that 
of  a  tolerably  large  motile  cell,  wi^  amoeba-Hke  power  of  eztensi<m 
and  contraction,  between  0*02  and  0*03  mm.  in  diameter.  The  con- 
tents consist  of  green  granules,  among  which  is  always  one  red  one. 
When  stretched  to  its  full  length,  one  end  of  Hke  cell  is  free  from 
granules,  and  at  that  end  is  a  single  rapidly  vibratile  cilimn  with  club- 
shaped  apex.  After  a  short  time  the  ceHs  lose  their  motility,  and  then 
fix  diemselves  to  some  part  of  one  of  the  Entomostraca  which  are  moving 
about  among  them.  The  point  of  attachment  of  the  parasitic  cell 
develops  into  a  short  dear  pedicel,  and  the  union  with  ihe  body  of  the 
host  becomes  very  close,  and  is  efTeoted  with  great  rapidity.  It  does 
not  appear,  however,  to  have  any  injurious  effect  upon  the  host.  In 
the  female  Cyclops  hicaudatus  the  ovary  in  the  last  segment  of  the 

*  See  also  thig  Journal,  ii.  (1879)  S15. 


Digitized  by 


Google 


KOTES  AND  MBMOBANBA;  451 

abdomen  is  alwajs  free  from  the  parasite.  The  farther  development 
has  been  obeerved  in  both  German  and  American  examples,  and  con- 
sists of  a  separation  of  the  contents  in  the  largest  diameter  of  the  cell, 
and  the  formation  of  three  or  more  daughter-cells ;  bnt  the  origin  of 
the  amoeba-like  cells  has  not  yet  been  observed* 

Oryptogamia  Vascularia. 

Germination  of  the  Schizfldacese. — This  interesting  and  singular 
fiimily  of  Ferns  has  been  made  a  subject  of  careful  investigation  by 
Bauke,*  as  far  as  concerns  the  structure  of  the  prothallium  and  its 
development  from  the  spore;  his  observations  having  been  made 
chiefly  on  Aneimia  PhyUUidis,  collinaj  and  cheilanthoides^  and  Mohria 
eaffralrum.    The  following  is  a  summary  of  his  conclusions : — 

1.  In  all  the  genera  examined,  Bchiziea,  Lygodium,  Aneimia,  and 
Hohria,  the  spores  are  of  a  tetrahedral  form. 

2.  In  Aneimia  and  Mohria,  the  exospore  is  invariably  furnished 
with  characteristic  ridges,  which  are  either  smooth  or  covered  with 
conical  protuberances. 

8.  l^e  germination  of  the  spore  of  Aneimia  and  Mohria  does  not 
differ  essentially  from  that  of  the  Polypodiace®  and  Oyatheacosa, 
except  that  the  filament  which  is  the  first  result  of  germination 
devdops  into  the  plate  of  cells  which  constitutes  the  prothallium,  by 
the  formation  of  longitudinal  walls  by  the  other  cells  of  the  filament, 
at  the  same  time  that  this  takes  place  in  the  apical  cell,  or  even 
earlier. 

4.  The  apical  cell  of  the  filament  divides  longitudinally  into  two 
more  or  less  unequal  segments.  One  of  these  becomes  a  plate  of 
cells  increasing  by  marginal  growth.  The  other,  usually  the  larger 
one,  is  either  £stinctly  marked  as  a  wedge-shaped  apical  cell  (Mohrw), 
in  which  septa  arise  inclined  alternately  to  the  right  and  left ;  or 
(Anftimiaj  several  parallel  septa  are  formed  at  right  angles  to  the  first 
division-wall,  commencing  from  below  upwards.  Even  where  there 
was  a  distinct  apical  cell,  it  was  not  observed  to  become  segmented 
more  than  three  times. 

6.  In  the  first  segment-cell  of  the  apical  cell  formed  in  the  last- 
named  manner,  there  is  usually  produced,  after  a  time,  a  marginal  cell 
of  characteristic  form,  which  grows  in  the  direction  parallel  to  the 
margin  of  the  prothallium,  and  becomes  divided  by  transverse  septa. 
This  is  the  origin  of  the  **  cushion  "  of  the  prothaluum. 

6.  Independently  of  this  lateral  row  of  ceUs,  which  ultimately 
becomes  the  cushion,  the  plate  of  ceUs  increases  by  ordinary  marginal 
growth,  advancing  in  a  direction  at  right  angles  to  the  margin.  This 
proceeds  actively,  so  that  ultimately  the  lateral  row  of  ceUs  is 
removed  to  a  considerable  distance  from  the  base  of  the  prothallium. 

7.  At  the  time  of  the  formation  of  the  cushion,  the  form  of  the 

S'othallium  is,  in  Aneimia,  more  or  less  distinctly  reniform,  the 
teral  row  of  cells  lying  always  on  the  concave  side ;  in  Mohria  it  is 
at  first  broadly  spathulate,  ultimately  roundish. 

8*  In  Mohria,  and  sometimes  in  Aneimia,  the  cells  of  the  lateral 

♦  Pringflheim's  *  Jalirb.  f.  wise.  Bot./  xi.  (1S78)  603. 
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row  also  dmde.  The  innennoet  of  the  cells  tlias  formed,  together 
with  the  adjoining  cells  of  the  flat  portion,  then  farther  divide  by 
walls  parallel  to  the  plane  of  the  latter,  and  thus  form  the  cushion. 
The  marginal  cells  of  the  original  row  become,  in  Aneimia,  the 
^  apical  edge  "  of  the  eoshion,  growing  in  a  direction  at  right  angles 
to  the  margin,  but  maintaining  their  narrow  form.  In  Mohria  no 
snch  apical  edge  is  formed. 

9.  Both  in  Aneimia  and  Mohria  the  cushion  is  formed  at  the  side 
of  the  prothallium,  rarely,  in  the  former  genus,  at  its  apex. 

10.  A  common  characteristic  of  the  prothallium  of  both  genera  is 
the  occurrence  of  papilUd ;  in  Aneimia  only  on  the  margin,  and  curved 
towards  the  apical  edge  of  the  cushion ;  in  Mohria  eaffrorum,  on  the 
contrary,  almost  exclusively  on  the  sur&ce  of  the  prothallium.  The 
first  papilla  is  always  formed  in  close  proximity  to  the  lateral  row  of 
cells. 

11.  The  rhizoids  make  their  appearance  on  the  oldest  cells  of  the 
germinal  filament,  and  next  most  abundantly  on  the  lower  margin  of 
tibe  prothallium,  and  especially  on  the  same  side  as  the  row  of  cells 
already  mentioned.  Subsequently,  as  in  other  cases,  they  spread  over 
the  lower  surflEtce  of  the  cui&ion. 

12.  The  antheridia  are  distinguished,  in  both  genera,  by'  the 
formation  of  a  bell-shaped  membrane  when  the  central  cell  is  sepa- 
rated  from  the  walL  The  *'  stigmatic  "  or  covering  cell  appears  to  be 
always  thrown  off  in  Mohria  caffrorum,  while  in  Aneimia  it  is  ruptured 
in  the  form  of  a  star.  The  first  antheridia  are  produced  in  both 
genera,  like  the  rhizoids,  on  the  margin  below  the  lateral  row  of 
cells,  spreading  thence  to  the  surfoce  of  the  cushion. 

13.  The  construction  of  the  archegonia  offers  no  striking  pecu- 
liarity. In  Aneimia  the  neck  was  usually  found  straight ;  in  Mohria, 
curved  towards  the  base  of  the  prothaUium. 

14.  From  the  time  when  the  cushion  is  formed,  the  divisions 
parallel  to  the  surface  of  the  prothallium  continue  in  a  backward 
direction ;  while  the  part  which  takes  no  share  in  the  formation  of  the 
cushion  continues  its  marginal  growth,  and  in  Aneimia  becomes  more 
and  more  arched  upwards. 

15.  In  those  prothallia  of  Aneimia  where,  from  deficiency  of 
antherozoids  or  any  other  cause,  fertilization  is  not  effected,  the 
cushion  always  projects  laterally  in  the  form  of  an  outgrowUi  of 
usually  nearly  uniform  breadth,  and  continues  to  grow  at  the  apical 
edge  until  either  fertilization  takes  place  or  the  prothallium  perishes. 

16.  Under  certain  unfavourable  conditions  the  production  of  arche- 
gonia on  the  cushion  ceases,  the  cushion  continuing  its  growth ;  and 
its  lower  side  then  becomes  covered  instead  with  antheridia;  thus 
showing  that  the  continued  growth  of  the  cushion  need  not  necessarily 
result  in  the  formation  of  archegonia. 

17.  While  in  the  PolypodiaceaB  and  Cyatheaceas  there  are  not 
usually  any  adventitious  shoots  on  the  nonmdly  cordate  prothallium, 
such  shoots  are  almost  invariably  formed,  in  both  Aneimia  and 
Mohria,  on  the  cushion  of  older  prothallia,  originating  in  cells  belong- 
ing to  the  flat  portion. 
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Fungi. 

Relationship  of  Oidiom  albicans  and  Mycoderma  vini.  —  The 
relationship  to  one  another  of  the  various  forms  of  the  fungi  known  as 
Schisomycetee  which  cause  or  accompany  the  phenomenon  of  fermen- 
tation has  been  much  debated.  In  an  article  in  Yirohow's  ' Archiy '  * 
Orawitz  concluded,  from  Cienkowski's  descriptions  and  figures,  the 
identity  of  the  "  Soor-pilz,"  Oidium  affncana,  or  Saccharomyces  albicans^ 
with  the  ^  Eahmpilz,"  variously  known  as  Mycoderma  vini^  Myco^ 
derma  eeretfi^im,  Saccharomyces  Mycoderma^  Hormisdum  vini,  and 
Sormiscium  ceredsicB,  In  the  '  Sitzungsbericht  der  phys.-med.  Soo. 
zu  Erlangen,'  1878,  Beess  now  contests  this  view,  and  maintains  the 
eomplete  distinctness  of  the  species.  The  two  ferments  can,  he  states, 
be  cultivated  side  by  side  under  precisely  similar  conditions  of  nutri' 
tion,  supply  of  air,  temperature,  &c.,  without  one  of  them  passing  over 
into  the  other.  The  Mycoderma  can  be  cultivated  in  cherry-juice  or  in  a 
strongly  acid  aqueous  solution  of  ammonium  acetate  with  a  little  yeast 
and  solution  of  cigar-ash;  even  when  agitated  daily,  the  cells  and 
groups  of  cells  never  assume  the  forms  which  Oidium  would  take 
under  similar  conditions.  In  the  same  manner  cultures  of  Oidium  in 
solution,  well  supplied  with  nutriment  and  with  air,  can  be  kept  for 
as  much  as  six  weeks  without  any  development  of  Mycoderma  taking 
place ;  the  surface  of  the  fluid  remains  clear.  The  masses  of  Oidium 
consist  mostly  of  roundish  cells  formed  in  much-branched  groups, 
mixed  with  which  are  less  often  to  be  found  short  filaments  which  bud 
at  the  septa.  These  are  not  to  be  confounded  with  the  filaments  of 
Mycoderma  produced  in  similar  circumstances.  Beess  gives  a  detailed 
account  of  the  series  of  experiments  on  which  he  relies  for  the 
establishment  of  the  position  laid  down  abovcf 

Alcoholic  Fermentation.  —  M.  P.  Miguel  |  has  made  some 
experiments  which  confirm  M.  Pasteur*s  views  on  fermentation. 
When  the  must  of  grapes,  which  has  been  sterilized,  is  exposed  to 
the  air  in  September,  in  vineyards  in  the  south  of  France,  and 
put  in  vessels  free  &om  germs,  it  generally  begins  to  ferment  after  a 
few  days.  This  is  due,  he  considers,  to  gnats,  who  carry  through  the 
air  the  yeast  of  the  vine,  attached  to  their  proboscis  and  to  different 
parts  of  their  bodies.  If  the  must  is  preserved,  boiled  and  clean, 
from  the  insects,  at  the  same  time  permitting  the  air  to  circulate 
freely  with  its  numerous  microbia,  the  must  most  often  becomes 
mouldy  and  does  not  ferment. 

This  fact  shows  therefore  that  aU  the  cases  of  spontaneous  alco- 
holic fermentation  cannot  be  attributed  to  the  organized  ''dust" 
of  the  air ;  on  the  other  hand,  experiments  prove  that  air  in  motion 
does  carry  the  alcoholic  yeast.  It  was  found  to  abound  in  the 
vineyards,  whilst  at  Paris  not  a  single  case  of  spontaneous  alcoholic 
fermentation  could  be  obtained.  In  Paris  also  it  is  not  difficult  to 
obtain  microbia  exactly  resembling  the  alcoholic  yeasts.  In  some 
attempts  at  sowing  these  organisms,  introduced  into  the  sterilized 

♦  Ixx.  (1877)  Part  4.  t  *  Hedwigia,'  xvii.  (1878)  56. 

X  *  Oomptea  Rendus,'  Ixxxvii.  (1878)  759. 
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most  with  the  spores  of  mould  whioh  accompanied  them,  fermentation 
did  not  result,  and  we  may  therefore  snppose  either  that  they  belong 
to  Cryptogams  whose  physiological  fmictions  differ  from  those  of 
the  alcoholic  yeasts,  or  that  their  germination  may  be  hindered  by 
the  rapid  development  of  the  moulds.  In  the  course  of  the  experi- 
ments several  cases  were  observed  of  fermentation  suspended  by  the 
excessive  growth  of  microphytes. 

Experimental  Sesearehes  on  a  Leptothrix  found  during  life  in 
the  blood  of  a  woman  suffering  from  a  severe  (and  mortal)  attack  of 
puerperal  fever. — A  note  on  this  subject  by  M.  V .  Feltz,  is  to  be  found 
in  the  'Gomptes  Bendus.'^  Two  days  before  death  a  number  of 
transparent^  immobile  filaments,  which  were  simple  or  jointed,  straight 
or  curved,  wore  found  in  the  blood  of  the  patient ;  they  were  *  003  to 
*006  mm.  long,  and  *0005  to  *000d  mm.  broad;  they  differed  from 
the  Leptothrix  found  in  the  mouth  in  the  absence  of  the  mobile  spores 
from  which  the  latter  are  developed.  While  they  are  destroyed  by 
putrefjftction,  they  increase  in  great  quantities  when  introduced  into 
the  blood  of  the  living  animaL  The  state  thus  induced  is  marked 
by  an  incubation  period  of  varying  length,  and  a  diseased  stage,  in 
which  there  is  a  dight  rise  in  temperature,  and  an  affection  of  the 
.  mucous  membranes,  and  diffienlty  of  respiration,  terminating  in 
death  by  asphyxia.  Post-mortem  examination  reveals  the  presence  of 
an  enormous  quantity  of  inmiobile  rods,  by  which  the  small  vessels 
may  be  obliterated.  Multiplication  is  most  rapid  in  the  rabbit. 
Small,  and  even  infinitesimal  doses  produce  the  same  effects,  but 
successive  inoculations  do  not,  as  in  septiccemia,  increase  the  vim- 
lenoe  of  the  attack.  The  poisonous  matter  does  not  dialyse,  and 
neither  desiccation  nor  cooling  has  any  effect  on  it.  Solutions 
containing  the  poisonous  body  may  be  rendered  innocuous  by  filtra- 
tion in  vacuo  through  thick  layers  of  charcoal.  When  cultivated  in 
alkaline  urine,  the  development  of  the  rods  from  ovoid  spores  may 
be  followed  out ;  the  rods  become  granular  and  break  up  under  tho 
action  of  alcohol  or  the  prolonged  action  of  carbonic  acid,  as  well 
as  by  heating  to  130''  or  140^ 

The  Leptothrix  of  the  gums  does  not  produce  any  toxic  effect  on 
the  blood  of  the  rabbit,  and  the  form  now  under  description  appears 
to  be  inoffensive  to  the  dog. 

Sexuality  of  the  Ascomyeetes. — The  Italian  cryptogamist  Bond, 
in  accordance  with  the  views  of  De  Bary,  Woronin,  Janczewski, 
and  others,  but  in  opposition  to  those  o£  Tulasne,  maintains  f 
the  existence  of  a  sexual  mode  of  reproduction  in  these  fungi  He 
confirms  the  view  of  previous  observers  that  the  sexual  organs  are 
to  be  found  on  the  scolecite,  a  mycelial  branch  so  called  in  conse- 
quence of  its  vermiform  shape,  at  present  known  only  in  the  Dis- 
comycetes.  Janczewski  has  idready  described  this  organ  in  five 
species,  Aacobolus  pdcherrimm^  A.  furfwaceus^  A,  cameus^  A.  Boccka- 
rtntw,  and  A,  pilosus  ;  to  which  Borzi  now  addis  five  more,  viz.  A,  tm- 
taeritMy  A,  CBrugineua^  Saccdbolus  violascens,  AscophanuB  granuLiformiSy 

*  Ixxxviii.  (1879)  610.  t  *  Giom.  Bot.  Ital.,'  x,  (1878)  43, 
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and  Byparobiui,  sp.  n.  Borzi  describes  the  soolecite  oiAscoMuapilosuB 
as  composed  of  three  parts.  The  first  consists  of  the  apical  ceU  only, 
which  is  hamisphericid,  and  contains  a  transparent  protoplasm.  The 
second  part  also  consists  of  a  single  cell,  termed  the  ascogenons  cell 
or  ascogonimn,  which  is  of  about  doable  the  diameter,  and  nearly 
spheri<»d;  its  protoplasmic  contents  are  mnch  more  granular.  The 
third  and  lowest  part  of  the  scolecite  is  composed  of  a  row  of  from 
four  to  seyen  much  smaller  cells,  gradually  decreasing  in  size  towards 
the  base ;  they  also  contain  a  fin^y  granular  protoplasm.  From  the 
hyph»  which  surround  the  base  of  the  scolecite  springs  a  single 
branch  which  runs  obliqudy  up  the  scolecite,  and,  at  about  two- 
thirds  of  its  height,  L  e.  near  tibe  base  of  the  ascogonium,  branches.  To 
this  body,  which  does  not  difSdr  morphologically  from  the  other  cells 
of  the  hymenium,  but  to  which  a  fertilizing  agency  has  been  attri- 
buted by  De  Bary,  the  term  pollinodium  has  been  applied.  Borzi^ 
however,  disputes  this  interpretation,  and  considers  that  the  organ  in 
question  has  no  function  but  one  of  protection  to  the  scolecite.  The 
ascus  ultimately  develops  from  the  ascogonium,  the  first  indication 
being  presented  by  the  appearance  on  its  sur&ce  of  a  number  of  minute 
papillfld.  These  gradually  elongate  and  divide  transversely  into  short 
filaments;  the  terminal  cdls  of  some  of  these  filaments  acquire  a  dub- 
like  form,  and  are  the  young  asci.  The  ascogonium,  and  indeed  the 
whole  scolecite,  then  disappears.  That  the  ascus  and  ascospores  are 
the  result  of  a  process  of  fecundation,  Borzi  was  unable  actutdly  to  de- 
termine, though  he  has  little  doubt  that  this  is  the  case.  His  own 
view  is  that  the  nude  organs  of  fecundation  are  the  spermatic  cells  of 
minute  size  produced  on  special  hyphal  branches  in  the  neighbour- 
hood of  the  scolecite,  and  this  last  organ  he  looks  on  as  a  carpogo- 
nium,  the  terminal  cell  being  a  trichogyne,  through  which  the  fecun- 
dating particles  are  conveyed  to  the  ascogonium ;  the  lower  multi- 
cellular portion  oi  the  scolecite  being  simply  a  support  for  the 
female  sexual  organ.  The  apothecium  of  Ascobolus  Borzi  considers 
to  consist  of  three  parts : — the  cortical  layer,  which  involves  the  whole 
apothecium  except  the  upper  part ;  the  excipulum,  the  cells  of  which, 
uniform  in  size,  compose  a  pseudo-parenchymatous  tissue ;  and  the 
hymenium,  consisting  of  the  asci,  and  of  paraphyses,  elongated 
barren  filunents,  ramifying  at  the  base.  The  asci  spring  from  the 
lower  or  sub-hymenial  portion  of  the  hymenium.  They  have  at  first  the 
form  of  club-^ped  cdls  containing  abundance  of  protoplasm ;  the 
ascospores  are  formed  in  them  by  frae  cell-formation.  The  ejection 
of  the  spores  is  the  result  of  the  constantly  increasing  pressure  of 
the  hymenium  on  the  mature  asci.  In  addition  to  the  ascospores, 
Ascobolus  pukherrimus  produces  another  kind  of  germinating  cell,  the 
chlamydospores,  produced  probably  nonnsexually,  at  the  apex  of  short 
mycelial  filaments.  In  several  species  of  Peziza,  Borzi  claims  to 
have  observed  phenomena  altogether  similar  to  those  of  Ascobolus. 

Polymorphism  of  Afaricus  melleus. — ^In  his  researches  on  the 
chestnut-tree  disease,*  J.  E.  Planchon  was  struck  with  the  difBiculty 

♦  Thifl  Journal,  ii.  (1879)  167. 
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of  determining  the  Bpeoies  of  Agaricos,  the  mycoliam  of  wliich  is  the 
OBLXiBe  of  the  disease.  In  a  note  read  before  the  French  Academy,* 
he  now  identifies  it  as  Agaricns  rndleus  Yahl,  of  which  he  considers 
A.  griseofuscus  DC,  and  A.  Mori  Fr.,  to  be  mere  yarieties.  The 
mycelium  of  this  foigns,  known  to  older  authors  as  Bhizomarpha 
frttgiliSy  attacks  the  roots  of  a  variety  of  trees,  as  the  mulberry,  chest- 
nut, horse-chestnut,  lilac,  apple,  and  yine.  This  mycelium  occurs  in 
three  different  forms — (1)  filajnentous  or  byssoid,  which  has  been 
seen  to  proceed  directly  from  the  spore,  and  which  attacks  especially 
the  root  of  the  Tine ;  (2)  radiciform  or  rhizomorphic  {Bhizomarpha 
fragilia  whterranea  of  authors),  smooth  and  brown,  with  tufts  of  red 
filaments,  comparable  to  the  sclerotia  of  other  fungi ;  and  ^3)  mem- 
branaceous or  hymenoid  (Ehizomorpha  fragilis  coriiaUia),  which  pene- 
trates in  the  form  of  flat  expansions,  between  the  layers  of  the  bark, 
into  the  cambium  zone,  and  even  into  the  wood  itself. 

Conidia  of  Fistulina  hepatioa. — ^As  long  ago  as  1864,  Seynes 
described  certain  spore-like  bodies  which  he  found  on  the  upper 
surface  of  the  receptacle  of  this  fungus ;  and  the  observation  was  con- 
firmed by  L^veill^,  Thuret,  and  Bomet.  G.  Arcangeli  has  submitted 
these  bodies  to  a  fresh  examination,!  and  confirms  in  all  important 
points  the  observations  of  Seynes.  The  conidial  region  of  the  recep- 
tacle is  easily  recognized  by  its  more  intensely  red  colour.  The 
conidia  are  oval  or  ellipsoidal,  varying  in  length  from  0*006  to 
0*01  mm.,  and  in  breadth  from  0*004  to  '005  mm. ;  and  they  are 
borne,  in  larger  or  smaller  numbers,  on  delicate  conidiophores, 
the  whole  being  of  a  tawny  colour.  Arcangeli  has  no  doubt  that 
these  conidia  belong  to  the  Fistulina  itself,  and  not  to  another  fungus 
parasitic  upon  it.  He  considers  that  the  presence  of  these  organs 
indicates  a  transition  from  the  Folyporei  to  the  Gasteromyoetes  which 
are  famished  with  more  than  one  kmd  of  reproductive  organs. 

Alg8B. 

Morphology  and  Biology  of  the  Phycochromaoesd,  —  Professor 
Borzi,|  oi  VaUombrosa,  has  worked  out  a  classification  of  one  of  the 
lowest  and  least  studied  groups  of  chlorophyll-containing  Thallo- 
phytes,  the  Phycochromacete  (known  to  some  writers  as  Phyco- 
chromophyce»|,  called  by  Oohn  Schizophyta,  to  correspond  with  the 
analogous  Schifeomycetes  of  the  non-chlorophyll-containing  Thallo- 
phytes.    This  group  he  classifies  as  follows : — 

Ord«  I.  Nbmatookha  Babh.    Cells  united  into  linpar  filaments. 
Sub-ord.  1.  Hormogenees  Thr.  (NostoMnecB  pi.  auct).  Multi- 
plication by  means  of  hormogonia  (mobile  fragments  of 
filaments). 

Fam.  1.  NoitoehacecB  Rabh.  Filaments  of  cells  vermi- 
form, simple,  usually  interrupted  by  heterocysts; 
increase  indeterminate ;  spores. 

•  *Compte8  Rendus,'  Ixxxviii.  (1879)  65. 

t  *  Nudv.  Giorn.  Bot.  Ital.,'  z.  (1878)  369.  {  Ibid.,  286. 
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Fam.  2.  ScyUmemacecB  Borz.  (Scytonemem  Thr.,  Scyton^ 
mcLcecb  and  SironphonacecB  Babh.^.  Filaments  filiform, 
simple,  or  more  often  branched,  interrupted  by  betero- 
cysts ;  increase  apical  and  indefinite  :  spores. 

Fam.  8.  Bimlariacece  Babh.  (Cahtricheoe  Thr.).  Fila- 
ments filiform,  simple  or  branched,  often  with 
heterocysts ;  increase  apical  and  limited  ;  spores. 

Fam.  4.  OaeillariacecB  Rabh.  ex  part.  (LynghycB  Thr.). 
Filaments  filiform,  simple,  without  neterocysts;  in- 
crease indefinite ;  no  spores. 

Sub-ord.  2.  CyBtogronefls  Borz.     Multiplication  by  means  of 
isolated,  immobUe,  vegetative  cells. 

Fam.  5.  ChamcesiphonacecB  Borz.  Filaments  filiform, 
simple;  increase  apical,  indefinite;  no  heterocysts; 
spores  (?). 

Ord.  n.   Globogbna  Cohn.      Cells  distinct,  either  isolated  or 
collected  into  larger  or  smaller  families. 

Fam.  6.  Chroococeacece  Babh.  ex  part.  Cells  multiplying 
by  indefinite  bipartition  in  three  directions,  at  aU 
events  at  the  moment  when  the  colonies  are  first 
formed ;  spores. 

The  paper  referred  to  contains  an  exhaustive  account  of  the 
biology  and  morphology  of  the  first  of  these  families,  the  Nostochacew, 
under  which  Borzi  includes  the  following  genera :  —Nostoc  Vauch., 
Anabcena  E^tz.,  laocystis  Borz.,  Sphcerozyga  Blfe.,  Cylindrospermmn 
filfs.,  Nodvlana  Mart,  and  Aphanizomenon  Morr. 

In  a  subsequent  paper  in  *  Flora,**  Sig.  Borzi  makes  some  further 
remarks  on  his  proposed  new  genus  Isocystis,  of  which  he  gives  the 
following  character : — Filaments  solitary,  a  larger  or  smaller  number 
irregularly  and  more  or  less  densely  interwoven  into  an  indefinitely 
extended  layer,  never  united  in  parallel  growth,  often  very  delicate  and 
perceptibly  narrowed  at  the  apices ;  cells  elliptical  or  spherical,  some- 
times oblong-quadrate  from  mutual  compression,  sometimes  angular  or 
disk-shaped,  closely  connected  or  distinct ;  spores,  where  known,  glo- 
bose, sub-globose,  or  oval,  of  a  bluish-olive  or  dusky  golden  colour ; 
exospore  thin  or  moderately  thick,  very  smooth  or  scabrous.  The 
typical  species  is  very  similar  in  external  appearance  to  an  Anabesna, 
but  is  distinguished  by  the  invariable  absence  of  heterocysts,  and  by 
the  tendency  of  the  filaments  to  unite  into  small  bundles,  like  those  of 
Aphanizomenon.  The  genus  includes  four  species,  three  of  them 
)iow  described  for  the  first  time,  the  fourth  previously  regarded  as  an 
Anabesua  {A.  infunonum).  They  represent  the  simplest  and  lowest 
^type  of  the  NostochacoaB,  scarcely  ever  forming  colonies  of  any 
considerable  size.  The  very  delicate  moniliform  filaments  are  found 
floating  on  the  surface  of  the  water,  either  solitary  or  in  interwoven 
masses ;  the  mucilage  which  envelops  them  is  very  small  in  quantity, 
and  disappears  completely  at  a  very  early  period.     Borzi  considers 

♦  *  Flora,*  xxxyi.  (1878)  465. 
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the  genus  of  considerable  importance  from  a  systematic  point  of  yiew, 
as  exhibiting  a  dear  affinity  with  the  lower  forms  of  the  Schizomy- 
eetes,  especially  the  Bacteria. 

HalosphflBra,  a  new  Oenns  of  TTnicellnlar  Algs  (Plate  XYI.). — 
Dr.  F.  Schmitz  gives  an  extremely  interesting  description  of  a  new 
form  of  nnicellnlfur  marine  algce,  under  the  name  HalogphoBra  viridis,* 

It  presents  the  appearance  of  minnte  jgreen  points  jost  visible  to 
the  naked  eye,  the  largest  being  a  little  more  than  half  a  millimetre 
in  diameter,  floating  on  the  surface  of  the  water  in  the  Bay  of  Naples, 
and  long  known  under  the  designation  *'  punti  yerdi''  It  is  to  be 
found  regularly  in  the  spring  from  the  middle  of  January  to  the 
middle  of  April,  when  it  disappears.  The  light  green  globule,  which 
has  no  independent  power  of  motion,  is  enclosed  in  a  tolerably  tiudc, 
smooth,  and  perfectly  colourless  membrane ;  the  inside  of  this  mem- 
brane is  clothed  with  a  thin  layer  of  protoplasm,  enclosing  a  single 
very  large  central  vacuole  with  colourless  cell-sap.  Imbedded  in  tiie 
protoplasmic  layer  are  a  small  number  of  minute  chlorophyll-grains, 
and  a  single  globular  nucleus  with  a  somewhat  darker  nucleolus. 

The  process  of  cell-division  vrhich  takes  place  during  the  devel<^ 
ment  of  this  alga  is  very  interesting,  and  altogether  in  accordance,  in  all 
essential  points,  with  that  described  by  Btrosburger  in  his  '  Zellbild* 
ung  und  Zelltheiluug'  as  occurring  in  the  tissue  of  more  highly 
organized  plants.  As  the  cell  increases  in  size,  the  nucleus  di^es 
into  twO)  which  gradually  separate  from  one  another,  and  again  undergo 
division  (Fig.  1) ;  and,  as  this  process  is  repeated  many  times,  a  very 
large  number  of  nuclei,  from  200  to  800,  come  to  be  tolerably  regularly 
dispersed  throughout  the  protoplasm  of  the  mother-cell.  The  mother^ 
cell  has  now  attained  its  full  size,  and  the  division  of  its  contents  into 
daughter-cells  commences,  the  protoplasmic  layer  gradually  collecting 
around  the  nuclei,  so  that  each  becomes  the  centre  of  a  new  primordial 
cell  (Fis.  2).  This  process  takes  place  slowly,  so  that  its  various  stages 
can  be  closely  followed.  The  space  between  the  daughter-cells  appears 
to  be  occupied  only  by  a  colourless  cell-fluid ;  the  cells  having  the 
form  of  hemispherical  balls  in  close  contact  with  the  inner  mem- 
brane. They  are  of  a  bright  green  colour,  but  no  separate  chlorophyll- 
grains  are  to  be  detected  in  them.  These  become  the  mother-cells  of 
the  zoospores.  The  outer  membrane  of  the  entire  cell  has  in  the 
meantime  become  differentiated  into  two  distinct  layers,  of  which  the 
outer  one  now  bursts  by  a  nearly  circular  slit,  and  slips  off  the  inner 
membrane,  which  now  itself  clearly  consists  of  two  layers.  This 
layer  next  begins  to  swell  up  and  deliquesce,  and  at  length  becomes 
resolved  into  mucilage.  As  soon  as  this  change  conmiences,  the  hemi- 
spherical green  daughter-cells  begin  graduauy  to  detach  themselves 
from  the  outer  membrane,  and  to  distribute  themselves  over  the 
interior  of  the  cell  (Figs.  8,  4,  6).  Each  of  them  usually  divides  into* 
two  zoospores,  though  sometimes  a  larger  number,  and  sometimes  only 
one,  are  developed  from  each  daughter-cell  (Figs.  7-15).  In  the 
ordinary  case  the  green  primordial  cell  first  of  idl  contracts  in  the 

♦  *MittheiL  Zool.  Station  Neapel/  i.  (1878)  67. 
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middle  into  an  honr-glass  ahape,  and  then  divides  in  the  centre  into 
two  bodies  of  conical  shape,  each  with  a  nearly  flat  but  toothed  base 
and  a  pointed  apex.  To  a  colourless  elevation  in  the  centre  of  the 
nearly  flat  base  are  attached  two  long  vibratile  cilia ;  the  zoospores 
thus  differing  considerably  in  form  from  any  known  elsewhere. 
Yarions  stages  of  this  process  are  to  be  observed  at  one  time  within 
the  external  membrane  of  the  same  mother-cell,  which  is  now  gradually 
deliquescing,  so  that  the  zoospores  are  set  free  into  the  surrounding 
water,  where  they  move  about  for  a  time  with  a  comparatively  slow 
motion,  and  then  fedl  to  the  bottom.  Their  further  development 
Dr.  Schmitz  has  been  tmable  to  follow. 

With  regard  to  the  systematic  position  of  HcUogphcBra,  notwithstand- 
ing its  external  resemblance  to  Volvoxy  its  internal  structure  forbids  its 
loottion  among  Volvocineas.  It  bears  more  resemblance  to  De  Bary's 
genus  of  Gonjugatad  Eremosphcara ;  but  until  its  life-history  is  more 
completely  known,  its  genetic  affinities  must  remain  in  obscurity. 

Plate  XVI.  Fig.  1. — Single  cell  of  HalosphcBra  viridis  ;  the  nucleus 
has  formed  a  great  number  of  nuclei  by  repeated  bipartition. 

Fig.  2. — The  same.  The  parietal  layer  of  protoplasm  has  col* 
lected  round  the  very  numerous  nuclei  into  flatly  hemispherical 


Fig.  8. — The  same.  The  outer  cell-wall  layer  has  burst  after  the 
daughter-cells  have  been  completely  formed;  the  inner  layer 
has  stretched  considerably ;  within  it  the  daughter-cells  have 
become  separated  ^m  the  cell-wall. 

Fig.  4. — Formation  of  the  daughter-cells.  The  thin  parietal  layer 
of  protoplasm  between  the  separate  hemispherical  masses  of 
protoplasm  is  be^^inning  to  separate ;  a  number  of  cavities  have 
already  made  their  appearance  in  it. 

Fig.  5. — Abnormal  formation  of  two  daughter-cells,  whose  nuclei 
have  nearly  coalesced. 

Fig.  6.— Daughter-cells  immediately  after  the  division  of  the 
mother-cell,  still  in  dose  contact  with  the  cell-walL 

Figs.  7-9. — Division  of  the  daughter-cells  in  the  formation  of 
zoospores. 

Figs.  10,  11. — Zoospores.    Fig.  10  in  optical  longitudinal  section. 

Fig.  12. — Division  of  a  daughter-cell  into  four  zoospores. 

Figs.  18-15.— Abnormal  formations.  Two  (Fig.  15),  five  (Fig. 
18),  and  twelve  (Fig.  14)  zoospores  are  form^  by  incomplete 
division  from  a  single  daughter-cell  ^  they  have  become  com- 
'  pletely  separated  from  one  another. 

(Figs.  1-8  X  100 ;  Figs.  4-11  X  800 ;  Figs.  12-15  x  cir.  150.) 

Black  Kildew  of  Walls. — Professor  Leidy,  at  a  meeting  of  the 
Philadelphia  Academy  of  Natural  Science,  referred  to  an  article  in 
*  Hardwicke's  Science-Gk>ssip '  for  August  by  Professor  Paley,  entitled 
*<  Is  the  Blackness  on  St.  Paul's  merely  the  effect  of  Smoke  ?  "  Accord- 
ing to  the  author,  the  blackness  is  mainly  doe  to  the  growth  of  a 
hiSierto  undescribed  lichen  which  appears  to  flourish  on  limestone,  and 
in  situations  unaffected  by  the  direct  rays  of  the  sun.    Professor  Leidy 
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said  that  his  attention  bad  been  called  a  number  of  years  ago  to  a 
similar  black  appearance  on  the  brick  walls  and  granite  work  of  bouses 
in  narrow  shaded  streets,  especially  in  the  vicinity  of  <^e  Delaware 
river.  Noticing  a  similar  blackness  on  the  bricks  above  the  windows 
of  a  brewery,  from  which  there  was  a  constant  escape  of  watery  vapour, 
in  a  more  central  portion  of  the  city,  he  was  led  to  expect  that  it 
was  of  a  vegetable  nature.  On  examination,  the  black  mildew  proved 
to  be  an  alga  closely  allied  to  what  he  supposed  to  be  the  Protococcu$ 
fHridiSf  which  gives  the  bright  green  colour  to  the  trunks  of  trees, 
fences,  and  walls,  mostly  on  the  more  shady  and  northern  side.  It 
probably  may  be  the  same  plant  in  a  different  state,  but,  until  proved 
to  be  so,  may  be  distinguished  by  the  name  of  Protococcus  lugubris.  It 
consists  of  minute  round  or  oval  cells,  from  0*006  to  0*009  mm.  in 
diameter,  isolated  or  in  pairs,  or  in  groups  of  four,  the  result  of 
division ;  or  it  occurs  in  short  irregular  chains  of  four  or  more  cells 
up  to  a  dozen,  occasionally  With  a  lateral  ofiEset  of  two  or  more  cells. 
By  transmitted  light  the  cells  appear  of  a  brownish  or  olive-brownish 
hue.  In  mass,  to  the  naked  eye,  the  alga  appears  as  an  intensely  black 
powder.* 

MICROSCOPY. 

Employment  of  Wet  Collodion  for  Microscopic  Sections.  — 
M.  Mathias  Duval  points  out  t  the  dijQiculty  of  finding  any  body  which 
would  firmly  hold  delicate  objects,  in  which  there  are  a  large  amount  of 
hollows  and  cavities,  such,  for  example,  as  embryonic  tissues ;  it  is 
obvious  that  the  best  substance  would  be  one,  which  though  solid  is 
not  friable,  and  which  at  the  same  time  is  homogeneous ;  these  con- 
ditions are  not  satisfied  by  the  ordinary  imbedding  mixtures,  such  as 
gelatine,  wax  and  oil,  or  soapy  botlies ;  one  that  has  been  largely  used  is 
gum  solidified  by  the  action  of  alcohol,  and  this  has  been  recommended 
by  Dr.  Klein ;  in  the  directions  appended  to  their  '  Treatise  on 
Embryology'  (of  the  Chick),  Foster  and  Balfour  expressly  state 
that  they  do  not  recommend  it  for  the  study  with  which  they  are 
there  particularly  engaged,  nor  does  the  experience  of  other  embryo- 
logists  seem  to  do  otherwise  than  confirm  their  opinion.  Nor,  again, 
do  the  methods  ordinarily  in  use  allow  of  the  advantages  which  would 
be  gained  by  the  use  of  a  transparent  imbedding  substance. 

Already  used  in  its  dry  state  for  certain  observations,  collodion 
has  been  found  to  have  much  to  recommend  it,  but  it  is  too  hard  for 
delicate  bodies;  when,  however,  a  small  quantity  is  treated  with 
alcohol  at  86^,  it  is  found  to  retain  its  volume,  while  presenting  a 
large  amount  of  consistency,  elasticity,  or  transparency.  Having 
used  the  substance  for  six  months,  M.  Duval  now  feels  justified  in 
recommending  it  to  the  attention  of  students;  the  embryos  to  be 
examined  are  first  hardened  by  osmic  acid,  alcohol,  or  some  other 
method,  are  stained  with  carmine,  and  then  placed  in  alcohol ;  they 
are  placed  for  a  few  minutes  in  ether,  and,  are  then  removed  to 
the  liquid  collodion,  in  which  they  remain  for  a  period  varying  from 

♦  *  Proc.  Acad.  Nat.  Sci.  Phila.'  (1878)  p.  381. 
t  •  Jouni.  Anat  et  Phys.'  (Robin),  xv.  (1879)  183. 
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ten  minutes  to  twenty-fonr  bonrs.  When  witiidrawn  from  this,  they 
have  attached  to  them  a  piece  of  elder-pith,  or  are,  if  their  size  and 
state  permit  of  their  being  cut  without  any  such  aid,  thrown  at  once 
into  alcohol ;  the  body  now  becomes  surrounded  with  an  elastic  mass 
of  collodion,  which  solidifies  without  alteration  of  volume,  and 
encloses  the  pith  if  this  has  been  already  added.  Thus  treated,  the 
tissue  is  ready  for  immediate  section,  or  may  be  kept  in  alcohol  foi: 
an  indefinite  period  without  danger. 

As  the  sections  are  made  in  the  ordinary  way,  that  is,  the  body 
itself  and  the  razor  being  both  wetted  with  alcohol,  it  is  obyious  that 
the  collodion  will  be  prevented  from  becoming  dry ;  there  is  no  need 
to  remove  the  imbedding  substance,  and  the  section  may  be  imme- 
diately placed  on  a  slide ;  a  drop  of  glycerine  and  a  cover-glass  are 
then  all  that  is  necessary  for  the  observer  to  find  himself  delighted 
with  an  object,  the  optical  properties  of  whose  imbedding  substance 
are  exactly  the  same  as  those  of  glass.  Another  advantage  remains 
to  be  noted,  the  collodion  has  not  in  M.  Duval's  sections  lost  its  trans- 
parency after  a  period  of  six  months. 

A  similar  method  may  be  used  for  foetal  cerebral  structures,  and  in 
the  study  of  the  eye  or  of  the  cochlea  and  similar  delicate  parts. 

Method  of  Preserving  the  more  delicate  and  perishable  Animal 
Tissues. — ^In  a  valuable  article  *  on  the  development  of  the  earth- 
worm, Luwbrieus  trapezoides  Dug^  M.  Kleinenberg  says  that  whilst 
a  great  part  of  the  earliest  formations  of  the  egg  can  be  made  out  in 
the  living  state,  the  protoplasm  being  sufficiently  transparent  to 
allow  the  internal  parts  to  be  seen,  yet  aiterwards  the  precise  outlines 
of  the  cells  disappear,  and  nothing  can  be  seen  but  the  grosser 
structura  To  make  out  the  more  delicate  structure  it  is  necessary 
to  employ  reagents. 

Osmic  acid  applied  in  the  state  of  vapour  gives  good  results; 
but  the  preparations  obtained  by  the  use  of  a  mixture  of  picric  with 
sulphuric  acid  are  more  satisfactory.  It  has,  however,  the  same 
drawback  as  osmic  acid,  of  occasionally  producing  swellings  in  the 
primitive  blastomeres,  which,  if  it  only  slightly  alters  the  normal 
conditions,  renders  the  preparations  less  sightly.  This  difficulty  is 
overcome  by  the  addition  of  a  little  kreosote. 

M.  Kleinenberg,  however,  after  many  experiments,  recommends 
strongly  the  following  method  of  preservation,  which  he  used  for  the 
particular  researches  treated  of,  and  for  the  majority  of  other  animal 
tissues,  especially  for  the  more  delicate  and  perishable. 

Prepare  a  saturated  solution  of  picric  acid  in  distilled  water, 
and  to  a  hundred  volumes  of  this  add  two  volumes  of  concentrated 
sulphuric  acid;  all  the  picric  acid  which  is  precipitated  must  be 
removed  by  filtration.  One  volume  of  the  liquid  obtained  in  this 
manner  is  to  be  diluted  with  three  volumes  of  water,  and,  finally,  as 
much  pure  kreosote  must  be  added  as  will  mix. 

The  object  to  be  preserved  should  remain  in  this  liquid  for  three, 
four,  or  more  hours;   then  transferred,  in  order  to  harden  it  and 

♦  *  Quart.  Joum.  Micr.  8cL,'  xix.  (1879)  206. 
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remoYO  the  acid,  into  70  per  cent,  aleobol,  where  it  is  to'  remain  fiye 
or  six  hoars.  From  this  it  is  to  be  removed  into  90  per  cent, 
alcohol,  which  is  to  be  changed  nntil  the  yellow  tint  bias  either 
disappeared  or  greatly  diminished.  Alcohol  of  90  per  cent  is  better 
than  absolute  for  preserving  the  more  delicate  stmctores  for  a  long 
time  nninjured,  and  for  keeping  the  preparation  at  the  proper  degree 
of  hardness. 

For  colonring,  crystallized  hsdmatozylin  is  to  be  nsed,  dissolved  in 
the  following  mixture: — ^Prepare  a  saturated  solution  of  calcium 
chloride  in  70  per  cent,  alcohol,  with  the  addition  of  a  little  alum ; 
after  having  filtered,  mix  a  volume  of  this  with  from  six  to  eight 
volumes  of  70  per  cent,  alcohol.  At  the  time  of  using  the  liquid 
pour  into  it  as  many  drops  of  a  concentrated  solution  of  h»ma- 
toxylin  in  absolute  alcohol  as  are  sufficient  to  give  the  required 
colour  to  the  preparation  of  greater  or  less  intensity,  according  to 
desire. 

This  mixture,  notwithstanding  its  chemical  irrationality,  gives 
good  results.  Aqueous  solutions,  especially  when  they  contam  traces 
of  ammonia,  are  to  be  avoided,  since  they  are  very  hurtful  to  many 
delicate  tissues.  The  object  must  remain  in  the  dye  for  a  period 
varying  from  a  few  minutes  to  six  hours,  according  to  its  size  and  to 
the  nature  of  the  tissues  composing  it.  It  is  a  good  rule,  when 
intending  to  make  sections,  to  stain  deeply  and  to  cut  them  very  thin. 

When  removed  from  Uie  dye  the  preparation  is  to  be  washed  in 
90  per  cent,  alcohol,  in  which  it  may  remain  from  six  to  twelve  hours. 
Finally,  to  remove  every  trace  of  water,  it  should  remain  for  half  or  a 
whole  day  in  absolute  idcohol. 

If  the  preparation  is  to  be  cut  it  must  be  removed  from  absolute 
alcohol  to  essential  oil  of  bergamot,  in  which  it  should  remain  for 
some  hours,  in  order  to  fit  it  for  being  imbedded  in  paraffin,  which  is 
removed  from  the  sections  when  cut  by  means  of  a  mixture  of  four 
parts  of  essence  of  turpentine  with  one  part  of  kreosote.  Finally, 
the  sections  are  mounted  in  resin  dissolved  in  essence  of  turpentine. 

Histologists  are  warned  not  to  use  a  solution  of  resin  in  aloohol. 
The  preparations  mounted  in  this  are  at  first  beautiful  but  soon 
become  spoiled,  in  consequence  of  the  precipitation  of  crystals  or  of 
an  amorphous  substance.  He  lost  in  this  manner  many  hundreds  of 
preparations,  and  the  same  results  have  occurred  in  the  Zoological 
Station  at  Naples. 

Preparation  and  Preservation  of  the  Lower  Organisms.— M. 
BaphadI  Blanchard,  of  Paris,  referring  to  the  process  employed  by 
Koch  to  preserve  and  photograph  Bacteria,*  saysf  that  more  than 
two  years  ago,  he  preserved  BiEtcteria  in  lasting  preparations  by  using 
with  excellent  results  osmic  acid  instead  of  the  process  of  desiccation 
employed  by  Koch,  which  he  considers  a  very  bad  one. 

In  a  few  hours,  or  two  days  at  the  longest,  the  surface  of  water  in 
which  an  organized  substance  (vegetable  or  animal  tissue,  <fec.),  has 
been  macerated,  becomes,  as  is  well  known,  covered  with  a  slight 

*  See  this  Journal,  i.  195.         f  *  Rev.  Intemat  Sci^'  ill  (1879)  245. 
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pellicle  composed  of  a  more  or  less  compact  mass  of  Bacteria,  en- 
Teloped  in  a  hyaline,  transparent  snbetanoe  of  slight  consistence.  This 
membrane  is  so  fragile  that  the  slightest  movement  or  breath  which 
ripples  the  surface  of  the  water  tern  it.  A  tolerably  large  piece  of 
this  membrane  can  be  obtained  by  carefully  introdaoing  into  the  liquid^ 
beneath  it  a  glass  slide,  and  raising  it  with  caution. 

If  we  then  add,  with  a  pipette,  one  or  two  drops  of  a  concentrated 
solution  of  osmic  acid  (or  even  a  solution  of  1  in  100)  to  the  mem- 
brane on  the  slide,  it  immediately  acquires  a  much  greater  consistency 
and  can  be  covered  without  fear  of  tearing  it.  A  drop  of  a  solution 
of  violet  of  methylaniline  should  be  placed  at  the  side  of  the  cover- 
glasSy  drawing  away  the  osmic  acid  by  a  cigarette  paper  on  the 
opposite  side.  In  about  half  an  hour  the  Bacteria  assume  a  fine  violet 
tint,  the  fundamental  substance  remaining  colourless ;  if  the  impreg- 
nation lasts  longer  the  bacteria  assume  a  deeper  hue,  and  the  funda- 
mental substance  becomes  tinted.  We  can  then  replace  the  violet  of 
methylaniline  by  glycerine,  which  does  not  render  the  preparation 
colourless,  as  Koch  says,  if  we  add  a  small  quantity  of  the  violet.  A 
concentrated  solution  of  sulphate  of  calcium  can  also  be  used  with 
advantage  to  preserve  the  preparations.  M.  Blanchard*s  collection 
contains  preparations  made  thus  in  1876,  which  are  as  bright  in  colour 
as  at  first. 

The  violet  is  not  the  only  aniline  colour  which  can  be  used,  but 
it  seems  to  be  more  durable  than  others. 

A  solution  of  hsBmatoxylin  can  also  be  used  with  advantage. 
When  a  "  proliferous  membrane  '  (F.  A.  Pouchet)  has  been  treated 
with  osmic  acid,  it  is  left  for  twenty-four  hours  under  a  damp  bell- 
glass,  in  a  watch-glass  containing  a  few  drops  of  hsematoxylin.  There 
18  then  formed  an  iridescence  which  spoils  the  clearness  of  the  prepa- 
ration, but  which  can  be  CAsily  removed  by  repeated  washings.  The 
membrane  is  then  mounted  in  glycerine  (with  or  without  the  addition 
of  hiematoxylin),  or  in  a  solution  of  chloride  of  calcium,  and  preserves 
indefinitely  a  fine  violet  tint. 

If  the  Bacteria  are  free  in  the  liquid,  the  process  of  mounting 
them  would  be  exactly  the  same. 

To  prepare  Infusoria,  or  any  of  the  lower  organisms,  osmic  acid 
should  be  used,  but  in  a  strong  or  even  concentrated  solution  which 
instantly  kills  the  animalculs.  A  group  of  Yorticella  thus  fixed  will 
retain  their  natural  form,  some  of  them  being  completely  extended  and 
others  more  or  less  retracted.  Amoebae,  Rhizopoda,  <S^.,  have  no  time 
to  retract  their  protoplasmic  filaments,  and  die  spread  out  on  the  glass 
in  iheir  living  aspect. 

Ciliated  Infusoria  do  not  lose  their  cilia,  and  except  a  slight 
blackish  hue  they  are  in  no  way  modified  by  the  reagent  Some 
Opalinse  found  more  than  a  year  ago  in  the  intestine  of  a  Triton  have 
preserved  to  this  day  the  delicate  cilia  with  which  their  body  is 
covered. 

The  contact  of  the  osmic  acid  must  not  be  prolonged,  or  the  objects 
will  blacken  with  age.  After  the  animalculae  are  covered  with  the  thin 
glass,  a  few  drops  of  picro-carmine  or  hematoxylin  can  be  added. 
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The  picro-cannine  does  not  sensibly  oolonr  Baoteris,  bnt  it 
eoloure  Tory  clearly  the  nnclear  formations  contained  in  the  bodies  of 
the  Infusoria.  After  the  colouring  glycerine  can  be  added,  and  the 
preparation  is  complete. 

In  the  study  of  the  lower  yegetable  forms  with  naked  protoplasm, 
Myxomycetes,  for  instance,  osmic  acid  and  picro-carmine  and  luema- 
tozylin  can  be  equally  well  used.  By  the  action  of  osmic  acid  the 
currents  in  the  protoplasm  of  the  Myxomycetes  are  instantly  sus- 
pended, and  in  a  few  instants  the  protoplasm  is  sufficiently  hardened 
to  make  sections  possible. 

There  are  certain  exceptional  cases  in  which  osmic  acid  has  no 
direct  action.  A  Nematode,  for  instance,  AnguiUida  acetic  can  live  a 
long  time  in  a  liquid  containing  osmic  acid.  In  the  case  of  a  female 
the  eggs  develop  and  hatch,  and  the  embryos  grow  at  the  expense  of 
the  mother,  until  nothing  remains  of  her  body  but  the  outer  cuticle, 
which  resists  all  attacks  of  the  acid.  When  the  young  AnguilluLe 
have  pierced  the  cuticle  and  are  free,  they  swim  apparency  unharmed 
by  the  acid,  though  they  generally  die  in  a  few  days. 

A  similar  example  is  furnished  by  the  larvaa  of  the  Diptera, 
Chironomua  plumo8u$  Linn.,  which  lives  in  water  strongly  mixed  with 
osmic  acid,  owing  to  its  cuticle  resisting  the  acid. 

Another  Method  of  Preserving  Bacteria,  ftc—'^.T.  C,"  in 
'  Science-Gossip,'*  says  that  he  has  experimented  upon  a  method  for 
obtaining  permanent  preparations  of  Bacteria,  Yibriones,  &c.,  and  after 
some  years  of  patient  research  has  found  the  following  excellent 
method :— The  requisites  are  a  bottle  of  thin  Canada  balsam  diluted 
with  chloroform^  a  hot-water  plate,  and  the  fixing  solution,  which 
consists  of  25  cc.  of  chromic  oxidicbloride  acid  to  which  is  added 
50  cc.  of  water  with  50  cc  permanganate  of  potash.  A  ring  of  white  wax, 
much  larger  than  the  cover-glass,  is  drawn  on  the  slide,  within  which 
the  organisms  are  placed  wiSi  some  water.  When  they  have  attached 
themselves  to  the  slide,  some  of  the  solution  is  added,  which  will 
instantly  fix  the  specimen.  After  three  minutes  the  water  may  be 
poured  out,  and  a  few  drops  of  chloroform  added  and  poured  off,  the 
cover-glass  placed  carefully  on,  and  a  few  drops  of  dilute  Canada 
balsam  added,  so  as  to  flow  under  the  cover,  and  the  preparations 
placed  on  the  hot-water  plate  to  dry.  Thus  prepared  they  retain  all 
the  features  of  the  living  animal. 

Mounting  IToctiluca  mlliaris.— Some  Nodilucce  having  been  col- 
lected last  summer  in  Beaumaris  Bay,  Mr.  J.  E.  Lord  says  f  tiiat  he 
and  Dr.  Worrall  tried  mounting  them  in  shallow  cells,  with  various 
preservative  media  to  compare  the  results.  Balsam,  glycerine,  fresh 
and  sea-water,  glycerine  jelly.  Dean's  medium,  and  several  others 
were  tried.  Oiie  or  two  of  the  slides  rapidly  deteriorated,  others  held 
out  for  a  longer  period,  but  the  specimens  mounted  in  sea-water 
retained  all  their  features  to  this  date  (not  specified).  As  the  animals 
retain  their  shape,  it  would  appear  that  there  has  been  no  endosmose 
or  exosmose  action  going  on. . 

♦  *Sci-Gk)68ip,'  1879,  No.  173,  p.  111.  t  Ibid.,  p.  113. 
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Searching  for  TrichinflB. — Mr.  George  W.  Morebonse,  of  Way- 
land,  N.T.,  says  *  that  it  is  undeniable  that  mioroscopists  waste  a 
good  deal  of  yalnable  time  by  the  use  of  higher  powers  than  are 
necessary,  and  by  imperfect  preparation  of  objects  for  examination. 
In  nothing  is  this  more  forcibly  illustrated  than  in  the  examination 
of  pork  for  trichinte.  For  this  purpose  it  is  customary  to  use  powers 
of  75  diameters  and  upwards  (seldom  as  low  as  50),  and  the  meat  is 
not  always  made  sufficiently  transparent  for  ready  detection  of  the 
parasites.  A  power  of  25  diameters,  obtained  with  a  good  2-inch 
objectiye,  and  2-inch  ocular,  is  amply  sufficient.  With  the  2- inch 
we  have  greater  depth  of  focus,  the  object  is  still  shown  with  great 
clearness,  and,  most  important  of  all,  we  are  able  to  do  as  much 
searching  in  one  hour  as  it  would  take  about  nine  hours  to  accom- 
plish wi&  a  §-inch  objective. 

As  to  preparing  pork  for  present,  rapid,  and  accurate  observation,  he 
has  found  the  following  method  to  work  well : — Cat  thin  longitudinal 
sections  from  the  extremities  of  muscles,  and  from  other  favourite 
localities  where  the  worms,  in  migrating,  stop  in  greatest  abund- 
ance, and  place  the  sections  in  a  watch-glass,  covering  them  with 
acetic  add.  In  a  few  minutes  the  tissues  will  be  transparent  enough 
to  enable  one  to  see  the  letters  through  the  specimens  when  the 
watch-glass  is  placed  on  a  printed  page.  Drain  off  the  acid,  add 
water  and  examine,  or  wash  and  transfer  to  a  glass  slip  (large,  with 
large  cover,  for  a  number  of  sections  at  once),  eitiier  in  water 
or  glycerine,  and  cover.  For  permanent  preservation,  while  the 
sections  are  still  in  glycerine,  press  them  for  several  days  between 
plates  of  glass,  and  mount  at  leisure  in  pure  glycerine.  When  thus 
.  prepared,  the  parasites  remain  coloured  more  highly  than  the  sur- 
rounding muscular  fibres,  and  readily  attract  the  eye.  They  are  so 
plain,  that  none,  when  brought  into  the  field  of  view,  can  escape 
instant  detection.  The  process  is  simple,  takes  but  little  time,  and 
is  inexpensive. 

Method  of  Studying  the  Structure  of  Vegetable  Matter.— 
M.  Merget,  of  Bordeaux,  finding  that  mercurial  vapour  easily  per- 
meates disks  of  wood,  recommends  it  as  a  means  for  studying  the 
structure  of  vegetable  matter.  If  wood,  affcer  exposure  to  the  vapours 
of  mercury,  is  brought  in  contact  with  a  sensitive  paper  (obtained  by 
saturating  paper  witii  an  ammoniacal  solution  of  nitrate  of  silver)  a 
distinct  design  of  the  fibro-vascular  bundles  and  of  the  medullary  rays 
will  be  obtained.  We  may  thus  design  the  stomata  of  a  leaf,  and  show 
that  in  the  case  of  those  possessing  stomata  on  both  surfaces  the  air 
circulates  from  one  epidermis  to  the  other.f 

Thin  Stages. — It  is,  we  think,  a  matter  for  surprise  that  with  all 
the  attempts  that  have  been  made  to  produce  stages  of  excessive  thin- 
ness, to  allow  of  the  use  of  light  of  extreme  obliquity,  opticians  have 
never  provided  their  Microscopes  with  any  contrivance  for  allowing 
the  slide  to  be  attached  to  the  under  side  of  the  stage.  Such  a  con- 
trivance would  cost  a  very  trifling   sum,  and  by  its  adoption   the 

*  *  Am.  Joura.  Micr.,'  iv.  (1879)  36.  t  *M.  Journ.  Sci,'  1.  (1879)  389. 
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utmost  possible  limits  of  obliquity  would  be  attained.  This  is  the 
more  important  at  the  present  time,  when  the  apertures  of  object- 
glasses  are  being  so  largely  increased. 

Contrivance  for  holding  Objects  beneath  the  Stage.— Since  the 
preceding  note  was  in  type  the  '  Monthly  Journal  of  Science '  has 
published*  a  note  on  a  simple  contrivance  for  holdii^  the  object 
beneath  the  stage  of  the  Microscope  when  extreme  obliquity  of  illumi- 
nation is  required.    It  is  the  device  of  Mr.  John  Phin,  of  New  York, 


and  has  the  advantage  of  being  easily  adapted  to  any  Microscope. 
The  little  '* sub-stage"  (shown  in  the  annexed  woodcut)  with  clips 
attached  slides  into  the  aperture  in  the  stage,  and  the  mode  of  use  is 
obvious.  Mr.  Phin  states  that  the  plan  of  holding  the  object  beneath 
the  stage  is  not  new,  having  been  invented  by  Mr.  0.  S.  Spencer  about 
twetfty  years  ago. 

Hew  Microtome. — Several  years  ago,  wishing  to  make  some  thin 
sections  of  animal  tissue,  and  not  having  the  educated  hand,  Dr.  S. 
W.  Fletcher,  of  Pepperell,  Mass.,'!'  set  about  devising  an  instrument 
for  doing  such  work.  The  conditions  to  be  fulfilled  appeared  to  him 
to  be :  to  attach  the  cutting  blade  to  a  carrier  so  arranged  as  to  draw 
repeatedly  the  edge  of  the  blade  over  the  specimen  with  any  desired 
inclination  and  in  exactly  the  same  course  ;  to  prevent  every  part  of 
the  blade,  except  the  edge  actually  cutting,  from  touching  the  prepa- 
ration ;  to  immerse  the  object  in  alcohol  or  other  preservative  fluid 
whilst  being  cut ;  and  to  approach  the  specimen  to  the  blade  to  any 
desired  extent,  the  whole  instrument  being  made  heavy  and  firm 
enough  to  prevent  any  considerable  trembling  under  ordinary  use. 
These  conations  he  has  endeavoured  to  fulfil  in  the  following 
manner : — 

X  X,  Fig.  1,  is  a  wooden  frame  16  inches  in  length,  8  inches  in 
width,  and  6]^  in  height ;  to  the  top  of  this  is  clamped  the  wooden 
bar  B  B  by  means  of  the  bolts  6  and  7,  which  pass  through  the  slots 
Cut  in  the  arms  which  project  from  each  end  of  it.  B  is  a  piece  of  thick 
plate-glass  cemented  to  the  side  of  the  bar  B  B,  and  0  and  D  are  similar 
pieces  of  glass  cemented  to  the  top  of  the  frame  X  X.     In  the  centre  of 

♦  *  M.  Journ.  Sci./  i.  (1879)  392. 

t  *  Engliah  Mechanic/  xxix.  (1879)  108  (from  *  Boston  Medical  and  Surgical 
Journal  *). 
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the  frame  is  the  brass  pan  E.  Near  the  centre  of  this  pan  is  a  well, 
1  inch  in  diameter  and  2  inches  deep.  At  one  side  of  the  well  is  a 
clamp,  4,  which  by  the  screw  1  is  pressed  tightly  against  the  speci- 
men to  be  out.  Oyer  this  pan  is  the  iron  tripod  T  T  (see  Fig.  2),  beneath 
which  is  suspended  a  brass  plate  A  by  means  of  the  bolts  8  and  9. 

Fig.  1. 


This  plate  is  made  to  incline  more  or  less  towards  the  glass  plate  C, 
and  is  fSastened  firmly  in  position  by  the  set  screws  11  and  12.  By 
these  any  desired  inclination  can  be  given  to  the  cutting  blade,  which 
is  clamped  to  the  under  surface  of  the  plate  A.  He  commonly  used 
a  wide  Le  Coulter  razor  blade  for  cutting.  The  legs  of  the  tripod  havo 
ivory  pins  driven  firmly  into  holes  drilled  deep  in  their  endJs ;  these 


Fig  2. 


pins  project  one-fourth  of  an  inch,  and  their  points,  3,  4,  5,  rest  on  the 
glass  plates  C  and  D.  From  the  sides  of  two  of  the  legs  ivory  pins 
project  in  the  same  way,  and  their  points,  1  and  2,  rest  against  the 
glass  B.  The  opposite  sides  of  the  well  are  grooved  on  their  outer 
surfftoes,  and  in  these  grooves  rest  brass  guide-pieces,  which  are 
firmly  bolted  to  the  frame  X  X,  and  connected  with  these  guide- 
pieces  is  a  screw,  the  point  of  which  presses  against  the  lower  part 
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of  the  bottom  of  the  well.  The  threads  of  this  screw  are  forty-eight 
to  the  inch,  and  the  drcmnference  of  its  head  is  divided  into  fifty  equal 
parts. 

Fig.  2  represents  the  tripod  seen  from  below,  showing  the  ivory 
points  1,  2,  8,  4,  5,  the  brass  plate  A,  and  the  blade  E  fastened  by 
the  clamps  m  and  n. 

Fig.  3  shows  the  shape  of  the  heads  of  the  bolts  8  and  9,  Fig.  1, 
and  the  manner  in  which  tiiey  are  let  into  the  plate  A. 

Fig.  4. 


Fig.  4  represents  a  section  through  the  pan,  showing  the  arrange- 
ment of  the  well  W,  damp  L,  and  screw  for  raising  the  pan.  H  is 
a  robber  tube,  leading  from  tiie  bottom  of  the  well,  for  drawing  off 
the  alcohol  in  the  pan  after  using  the  instrnment 


Fio.  5. 


Fig.  5  represents  the  frame  X  X  seen  from  below,  showing  the 
pan,  well  W,  screw  F,  rubber  tube  H,  and  brass  guide-pieces,  and  the 
manner  in  which  they  are  attached  to  the  frame. 
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The  ivory  points  being  well  oiled,  fill  the  pan  with  alcohol,  so  as 
to  coyer  the  top  of  the  specimen  O ;  place  the  tripod  oyer  the  pan, 
and  as  far  to  the  left  as  possible ;  torn  np  the  screw  F  until  the  top 
of  the  object  to  be  cut  reaches  the  blade ;  push  the  tripod  forward 
from  left  to  right,  and  the  blade  will  shave  the  top  of  the  preparation ; 
draw  the  trip<d  from  the  glass  B  for  half  an  inch,  or  raise  tne  leg  of 
the  tripod  resting  on  D  half  an  inch ;  it  can  then  be  poshed  to  the 
end  of  the  glass  plates  from  which  it  started  without  the  knife  touch- 
ing at  any  point.  Now  let  the  tripod  approach  the  glass  B  until  the 
points  1  and  2  touch  the  glass ;  turn  the  screw  F  so  as  to  elevate  the 
pan  more  or  less,  according  to  the  desired  thickness  of  the  section ; 
again  repeat  the  moving  of  the  tripod  as  already  described,  and  a 
section  is  obtained  of  uniform  thickness  and  any  desired  thinness  the 
blade  is  capable  of  cutting.  With  a  well  hardened  specimen  and  a 
very  thin,  sharp  blade,  sections  three-fourths  of  an  inch  wide,  1  inch 
long,  and  l-2400th  piurt  of  an  inch  thick  can  readily  be  made.  Very 
delicate  objects  need  to  be  imbedded  in  wax  or  paraffin ;  ordinazy 
ones  are  hdd  by  the  clamp  L  without  any  such  preparation. 

The  whole  instrument  weighs  about  16  lbs.,  and  costs  about 
twenty-five  dollars,  not  including  the  blades.  The  cost  of  four  or 
five  blades  is  not  far  from  five  dollars,  or  one  dollar  each. 

Electrical  Mounting  Table.— Mr.  F.  M.  Bogers,  of  Moorgate 
Station  Buildings,  E.C.,  communicates  the  following : — Microscopists 
who  mount  their  own  objects  must  have  felt  the  want  of  a  mounting 
table  that  would  automatically  run  at  any  desired  rate  of  speed, 
while  allowing  the  mounter  free  use  of  both  his  hands.  The  instru- 
ment represented  in  the  woodcuts,  which  has  been  devised  by  him, 
supplies  these  requirements,  the  motive  power  being  electricity, 
derived  preferably  from  a  small  and  very  inexpensive  bichromate 
battery. 

FiQ.  6. 


Upon  joining  up  the  two  connecting  wires  from  the  battery  to  the 
terminals  marked  A,  Figs.  6  and  7,  a  current  flows  throngh  the 
insulated  wire  A^  surrounding  the  bar  of  soft  iron  B,  which  is 
pivoted  to  the  spindle  D,  and  carries  the  table  E.  The  bar  is  thus 
rendered  powerfully  magnetic,  and  instantly  turns  towards  the  top  of 
the  nearest  inclined  armature,  of  which  there  are  six,  0*  (Fig.  8),  cast 
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in  the  case  C.  By  means  of  a  circular  contact-breaker  P,  Fig.  7, 
jixed  to  the  spindle  D,  but  insulated  from  it,  the  current  is  only 
allowed  to  excite  the  magnet  when  its  poles  are  at  the  foot  of  any  of 

Fig.  7. 


the  inclined  armatures ;  as  it  turns  towards  the  top,  or  point  nearest 
its  poles,  the  current  ceases,  and  with  it  any  retarding  action  upon 
the  magnet.    Acquired  momentum  carries  it  to  the  foot  of  the  next 


Fio.  8. 


incline,  and  the  process  is  repeated,  a  steady  rotary  motion  resulting, 
which  can  be  regulated  by  exposing  more  or  less  of  the  zinc  in  the 
battery  to  chemical  action. 

English  Microscope  for  Students  of  Mineralogy  and  Petrology. 
— Mr.  Frank  Rntley  describes  *  a  new  Microscope,  specially  suited 
for  mineralogical  and  petrological  research,  constructed  for  him  by 
Mr.  T.  W.  Watson,  of  Pall  Mall. 

An  examination  of  one  of  the  Microscopes  devised  by  Professor 
Bosenbusch  and  manufactured  by  Fuess,  of  Berlin,  showed  that, 
although  that  instrument  possessed  many  features  of  great  merit,  it 

*  *  Nature,' XX.  (1879)  13. 
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also  bad  certain  defects  which  could  be  best  overcome  by  adopting  and 
modifying  a  good  English  model. 

The  great  defects  in  most  of  the  Microscopes  boilt  on  the  conti- 
nental patterns  consist  in  their  fixed  yertical  position,  the  smalbiess  of 
their  stages,  and,  very  commonly,  in  the  absence  of  any  means  of 
coarse  adjustment,  except  by  a  sliding  movement  of  the  body  or  tube, 
which,  if  working  stiffly,  is  very  inconvenient,  while,  if  sliding  easily^ 
it  is  apt  to  be  shifted  by  a  very  slight  touch. 


The  instrument  now  manuflEictured  by  Mr.  Watson  is  in  most 
respects  quite  equal  in  performance  to  Bosenbusch's,  so  far  as  the 
mechanical  appliances  and  adjustments  are  concerned,  and  is,  in  point 
of  convenience,  decidedly  superior  to  the  latter  instrument.  * 

The  general  form  of  the  instrument  is  sufficiently  shown  in  the 
accompanying  woodcut.     In  the  stand  first  made  the  milled  head  of 
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tho  fine  adjustment  was  divided  for  the  measurement  of  the  thickneM 
of  sections,  but  in  future  it  is  proposed  to  effect  this  object  in  a 
different  manner  by  divisions  engraved  upon  the  limb  and  the  sliding 
portion  of  the  coarse  adjustment  (a  vernier).  The  right  trunnion 
carries  a  clamp  to  fix  the  instrument  at  any  angle.  The  head  of  the 
tube  or  body  carries  a  bevelled  disk  which  is  divided  to  l(f  spaces. 
A  corresponding  disk  with  an  index  is  attached  to  the  bottom  of  the 
analyzer-fitting,  and  rests  directly  upon  the  fixed  divided  disk ;  so  that 
the  analyzer  can  be  set  in  any  required  position,  and  any  amount  of 
revolution  imparted  to  it  can  also  be  registered.  The  eye-piece,  when 
inserted,  is  kept  in  a  fixed  position  by  a  stud,  which  falls  into  a  small 
slot.  Grossed  cobwebs  are  fixed  within  the  eye-piece  for  the  purpose 
of  centering  the  instrument.  A  small  plate  of  calc-spar,  cut  at  right 
angles  to  the  optical  axis,  is  mounted  in  a  little  metal  ring,  which  can 
be  placed  between  the  eye-glass  and  tho  analyzer  for  stauroscopio 
examinations. 

At  the  lower  end  of  the  Mioroscope-tube  a  slot  is  cut  to  receive  a 
Klein's  quartz  plate  or  a  quarter-undulation  plate,  both  of  which  are 
set  in  small  brass  mounts.  When  these  are  not  in  use  the  aperture 
can  be  closed  by  means  of  a  revolving  collar. 

The  stage  is  circular,  and  capable  of  concentric  rotation,  and  it  is 
divided  on  the  margin  to  360^  A  vernier  is  attached  to  the  front  of 
the  stage,  giving  r^ings  to  one  minute.  The  edge  of  the  stage  is 
milled,  and  rotation  is  imparted  by  hand. 

The  polarizer  slides  into  a  fitting  which  is  fixed  to  an  arm  pivoted 
on  the  lower,  movable  surface  of  the  stage,  so  that  it  can  readily  be 
displaced  when  ordinary  transmitted  illumination  is  required,  and 
replaced  with  equal  facility. 

Two  little  lenses,  affording  a  strongly-convergent  pencil  of  light, 
are  set  in  metal  rings  which  drop  into  the  top  of  the  fitting  wUch 
surrounds  the  polarizing  prism.  When  these  are  employed  and  tho 
analyzer  is  used,  without  lenses  in  the  eye-piece  (a  separate  fitting  is 
supplied  for  this  purpose),  examinations  of  the  rings  and  brumes 
presented  by  sections  of  certain  crystals,  can  be  advantageously  carried 
on,  and  a  quarter-undulation  plate  can  also  be  employed  when  needfoL 
The  lower  end  of  the  fitting  which  carries  the  polarizer  is  surrounded 
by  a  divided  disk,  turning  beneath  a  fixed  index,  so  that  any  position 
of  the  prism  can  be  recorded,  and  the  rotation  imparted  to  it  can  be 
measured. 

From  the  foregoing  description  it  will  be  seen  that  this  instrument 
is  capable  of  performing  the  functions  of  an  ordinary  Microscope, 
a  polariscope,  a  stauroscope,  and,  to  seme  extent,  a  goniometer.  A 
spectroscope  could  be  fitted  to  it  if  needful,  as  well  as  an  apparatus 
for  heating  sections  of  crystals. 

Female  Microscopical  8ocie1y.~We  gather  from  a  report  of  a 
«*  regular  meeting "  of  the  Microscopical  Society  of  Wellesley 
College,  U.S.,  on  March  15,  reported  in  the  'American  Journal  of 
Microscopy,'*  that  it  consists  exclusively  of  lady  members.    The 

♦  •  Am.  Journ.  Micr./  iv.  (1879)  71. 
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President,  Miss  Cook,  was  in  the  chair.  Miss  Dickinson  read  a  paper 
upon  animal  and  vegetable  hairs,  which  was  illustrated  by  slides  of 
horizontal  sections  of  the  scalp  prepared  by  Miss  Nunn,  Professor  of 
Biology ;  Miss  Beattie  presented  a  paper  on  Bacteria ;  Miss  Whipple 
gave  a  demonstration  of  the  method  of  cutting  and  double  staining 
vegetable  sections,  beginning  by  describing  the  proper  method  of 
honing  a  razor ;  slides  mounted  by  Misses  Cummings  and  Whipple 
were  exhibited ;  Miss  Whiting  called  attention  to  the  receipt  of  fifty 
of  Smith's  slides  of  Diatomacead ;  and,  finally,  the  report  is  attested 
by  "  Marion  Metcalf,  Corresponding  Secretary." 

Oblique  Illumination. — Mr.  C.  Hue  says  that  he  has  obtained 
highly  successful  results  where  extreme  obliquity  of  illumination  is 
required,  by  the  use  of  the  parabolic  illuminator,  in  conjunction  with 
a  small  super-stage,  similar  to  that  of  Dr.  Matthews. 

Limits  of  Accuracy  in  Measurements  with  the  Microscope.— 
Professor  Bogers  calls  attention  to  the  note  on  p.  346  of  vol.  i.,  and 
says  that  the  error  referred  to  consists  in  the  report  from  which  we 
quoted  having  given  32  millionths  instead  of  32  ten-millionths. 

Eoyal  Society  Conversazione. — On  April  30th,  at  the  above  Con- 
versazione, the  following  were  the  exhibits  relating  to  microscopy  : — 

Messrs.  Powell  and  Lealand : — Their  new  I  oil-immersion  lens, 
with  P.  angidatum, 

Mr.  F.  Ward : — ^New  micro-spectroscope,  in  which  a  rectangular 
quartz  prism  is  substituted  for  the  usual  metallic  slit.  (This  Journal, 
vol.  I  p.  326^ 

Mr.  J.  Mayall,  jun. : — Zeiss's  new  ^  oil-immersion  lens,  with 
Amphiffleura  pdlueida  (in  balsam^;  and  the  improved  immersion 
illuminator  designed  by  the  exhibitor  with  special  reference  to  the 
Boss-Zentmayer  stand. 

Mr.  Crisp : — ^Powell  and  Lealand's  new  ^  oil-immersion  lens,  with 
Frusiulia  Scuconica  (dry),  and  a  similar  illuminator. 
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HBBTiKa  OF  14th  HiAT,  1879,  AT  King's  Collbqi,  Stbakd,  W.O. 
Thb  Pbebidsnt  (Da.  Bbale,  F.B.S.)  in  thi  Chaib. 

The  Preadent  on  taking  the  Ohair  oongratnlated  the  Fellows 
npon  having  obtained  possession  of  their  new  room  and  upon  the 
appearance  it  presented.  They  were  very  much  indebted  to  the 
Library  Committee  for  the  sncoessfal  manner  in  which  they  had 
arranged  the  room,  and  it  was  also  satisfactory  to  know  that  this  had 
been  effected  out  of  reyenae,  and  without  diminishing  the  capital 
acoomit  of  the  Society. 

The  thanks  of  the  Society  were,  on  the  motion  of  the  President, 
voted  to  the  Library  Committee. 


The  Hinntes  of  the  meeting  of  9th  April  were  read. 

Mr.  Michael  said  that  though  Mr.  Stephenson's  motion  included 
a  declaration  that  the  y^  of  a  millimetre  was  too  large  a  standard, 
he  and  others  who  voted  upon  it  understood  that  a  suggestion  of  Dr. 
Edmunds  had  been  adopted,  and  that  the  latter  part  of  the  motion 
only  was  intended  to  be  put  to  the  Meeting. 

Mr.  Ingpen  confirmed  this,  and 

The  President,  with  the  assent  of  the  Meeting,  erased  the  first 
part  of  the  motion  (leaving  it  to  stand,  '^That  in  the  opinion  of 
this  Society  it  is  not  expedient  at  present  to  prescribe  by  any  formal 
resolution  tiie  adoption  of  a  fixed  standard  for  micrometry  "),  and  the 
minutes  were  so  confirmed  and  signed  by  the  President. 


The  List  of  Donations  (exclusive  of  exchanges)  received  since  the 

last  meeting  was  submitted  and  the  thanks  of  the  Society  given  to  the 

donors,  viz. : — 

From 

BorgeBS,  E. — The  Anatomy  of  the  Head  and  the  Stractnre 
of  the  Bfaxilla  in  the  Psocidse.  (Reprinted  horn  the 
*  Proceedings  of  the  Boston  Society  of  l^atoial  History.' 
VoLxix.     1878)         The  Author, 

*  Index  Medicus:  a  Monthly  Classified  Record  of  the  Cur- 
rent Medical  Literature  of  the  World/  Compiled  under 
the  supervision  of  Dr.  J.  S.  Billings  and  Dr.  R.  Fletcher. 
Vol.  L  Nos.  1,  2,  and  8  (January,  February,  and 
March.)    4to.    New  York,  1879 The  Editor. 

Triibner,  N.—*  Bibliographical  Guide  to  American  litera- 
ture.*   8vo.    London,  1859      Mr.  Crisp. 

12  Slides  of  Insects  from  Nevis,  West  Indies        Dr.J.Borell. 

2  Slides  of  Lung  of  Sheffield  Saw-grinder Mr.  A.  C.  Cole. 

15  Photoeraphs  of  Blood-corpuscles  of  Man  and  Animals  ..     Dr.  J.  B.  Treadwell. 
8  Carved  Wood  Chairs  for  me  President  and  Secretaries ..     Mr.  Crisp. 


The  President,  in  reading  the  names  of  farther  Societies  recom- 
mended by  the  Council  under  the  bje-law  as  to  Ex-officio  Fellows,  said 
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that  the  Council  had  been  much  gratified  at  the  extremely  cordial 
manner  in  which  the  Societies  previously  nominated  had  received  the 
nominations.  Two  of  them  had  done  him  the  honour  to  elect  him 
an  Honorary  Fellow. 

Photograplu  (15)  of  blood,  sent  by  Dr.  J.  B.  Treadwell,  of  Boston, 
U.8.  (tiirough  Mr.  C.  Stodder),  were  shown,  and  the  following  letter 
from  Air.  Stodder  read : — 

"  Dr.  Tread  well's  object  is  the  measurement  of  the  blood-disks  and 
comparison  of  size  of  human  blood  with  that  of  other  animals,  and  the 
focussing  is  so  done  as  to  show  the  sharpest  outline  of  the  diameter. 
I  will  call  the  especial  attention  of  the  Society  to  those  photographs 
on  which  there  are  two  kinds  of  blood — blood  from  two  animals. 
Several  devices  have  been  used  by  others  to  accomplish  this  object, 
one  of  much  importance  for  obtaining  in  a  picture  the  exact  amplifica- 
tion for  both  kinds  of  blood,  and  which,  I  believe,  has  not  been  so 
successfully  before  accomplished.  I  trust  that  these  will  be  acceptable 
to  the  Society.  The  mounting  of  the  slides  and  the  photographing  is 
all  done  by  Dr.  Treadwell." 


Kr.  A.  W.  Waters'  paper  "  On  the  occurrence  of  recent  Hetero- 
pora "  (see  p.  390\  was  read  by  Mr.  Stewart,  who  also  described  by 
drawings  on  the  black-board  the  slide  of  Memhranipora  membranacea 
brought  by  Mr.  Dreyfua 


Mr.  John  Davis's  paper  on  '*  A  new  species  of  Oothumia "  was 
read  by  Mr.  Stewart,  and  the  drawings  enlarged  on  the  board. 


Mr.  Wenham's  "Note  on  Homogeneous  Immersion  Object- 
Glasses  "  was  read  by  Mr.  Crisp  (see  p.  894)  : — 

**  From  a  paper  contributed  by  me  to  the  *  Monthly  Microscopical 
Journal,'  Juno  Ist,  1870, 1  quote  the  following  comments  in  favour  of 
'  Homogeneous  Immersion.'  *  One  advantage  in  the  immersion 
objective  is  that  it  almost  prevents  the  loss  of  light  from  the  reflection 
of  the  upper  surface  of  the  cover  and  front  of  lens,  and  in  part 
neutralizes  any  error  of  figure  and  polish  that  may  exist  between 
them.  There  is  also  another  condition  annexed,  it  has  the  singular 
property  of  a  front  lens  of  adjustable  thickness^  and  therefore  can  be  set 
to  tiie  utmost  nicety  to  balance  the  observations.  Of  course  there  is 
no  optical  advantage  attendant  upon  the  use  of  water.  If  a  medium 
of  the  same  refiractive  power  as  the  glass  were  to  be  employed,  the 
result  would  be  better.  Water  having  a  low  refractive  index,  an 
adjustment  is  required  for  each  thickness  of  cover,  and  a  difference  of 
adjustment  is  not  so  marked  and  sensitive  as  in  the  ordinary  dry 
objectives ;  but  if  a  medium  of  similar  refraction  to  the  glass  were  to 
be  used,  no  adjustment  would  be  required  for  any  thickness  of  cover, 
supposing  the  test  objects  to  be  mounted  thereon  (which  they  generally 
are),  for  in  fact  we  should  then  view  them  all  with  a  front  of  the  same 
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thiokneas— oonaidering  the  ooyer,  the  front  lens,  and  the  interpoeing 
medium  aa  one.'  ** 

Mr.  Stephenson  being  absent  from  town  the  following  note  from 
him  was  read  by  Mr.  Orisp. 

^  I  have  read  Mr.  Wenham's  note  containing  a  reference  to  his 
paper  of  1870,  of  which,  howeyer,  I  was  not  aware  when  I  brought 
the  subject  of  Homogeneous  Immersion  before  the  Society  in  1878. 

**  I  do  not  understand  what  it  is  that  Mr.  Wenham  claims. 

"  The  use  of  oil  instead  of  water  was  suggested  by  Amid  prior 
to  1850 ;  and  it  is  equally  dear  that  it  was  not  until  1878  that  any 
homogeneous  immersion  objectiyes  were  produced  in  a  practical  form, 
and  then  it  was  by  Professor  Abbe  and  Mr.  Zeiss,  and  more  recently 
by  Messrs.  Powell  and  Lealand. 

<*  As,  during  a  great  part  of  the  period  between  1870  and  1878, 
Mr.  Wenham  has  been  actiydy  engaged  in  the  construction  of  immer- 
sion object-glasses,  it  is  eyident  that  he  did  not  appreciate  the 
practical  adyantages  likdy  to  follow  from  the  introduction  of  oil- 
immersion  glasses  any  more  than  Amid  and  other  preyious  e]q>eri- 
menters  on  the  subject  did. 

**This  is  not  surprising  when  it  is  remembered  that  the  very 
essence  of  the  homogeneous  system  depends  under  Professor  Abbe's 
able  deyelopment  on  an  optical  principle  which  Mr.  Wenham  has  for 
many  years  contended,  and  still  contends,  to  be  a  physical  impossi- 
bility, yiz.  it  giyes  an  angle  greatly  in  excess  of  eyen  the  ideal 
maximum  of  a  dry  lens  (180°).* 

«  Moreoyer,  if  Mr.  Wenham  had  attempted  to  giye  practical  effect 
to  his  suggestion  of  1870  he  would  haye  found  that  identity  of 
refractiye  index  between  the  coyer-glass  and  inmiersion  fluid  was 
by  no  means  consistent  with  optical  homogeneity,  one  of  the  most 
essential  conditions  of  which  is  identity  of  dispersion." 

Mr.  Wenham  said  that  it  had  not  been  his  intention  to  raise  any 
controyersy,  but  simply  to  record  what  he  had  done.  If  Amici  had 
giyen  a  distinct  description  of  it  he  did  not,  of  course,  want  to 
claim  it. 

Mr.  Crisp  said,  that  he  thought  it  must  be  considered  beyond  dis- 
pute that  Amici  was  the  first  to  suggest  and  to  use  oil  as  an  imxhersion 
fluid  for  objectiyes,  in  which  he  was  followed  by  Oberhauser,  Harting, 
and  others.  They  aU  apparently  thought,  howeyer,  that  oil-immersion 
objectiyes,  were  not  capable  of  practical  application.  He  read  the 
following  extract  from  M.  Bobin*s  book  :— 

''We  haye  seen  that  the  prindpal  obstade  to  good  resolution 
arises  from  the  yiolent  refraction  which  the  rays  undergo  on  leaying 
the  coyer-glass  and  passing  into  air,  and  again  on  their  second 
refraction  by  the  front  lens.  Amici  thought  that  to  correct  this 
defect  the  front  lens  should  form  part  of  uie  coyer-glass,  but  how 
could  the  distance  of  the  object  from  the  lens  be  made  yariable? 
Simply  by  interposing  between  them  an  elastic  medium  haying  nearly 
the  same  refractiye  index  as  the  glass.     He  suggested  that  Uie  lens 

*  See  *  M.  M.  J.,'  v.  pp.  16-17  and  118 ;   vi.  pp.  84-86  and  292 ;  yii.  p.  272  ; 
xi.  p.  118 ;  xii.  p.  222 ;  xiii.  p.  85,  &c. 
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sliould  be  plunged  in  a  liquid  of  the  same  index  as  the  oover-glass, 
glTcerine  mixed  with  oil  of  aniseed,  for  instance,  or  even  the  latter 
alone ;  later  he  recognized  that  distilled  water  corrected  very  well 
the  feeble  aberrations  produced  by  the  differences  in  the  relative  thick- 
ness of  the  media,  glass  and  water.  .  .  •  The  experiments  of  Amici 
on  immersion  objectives  date  from  1844.  I  saw  in  that  year,  or  the 
following  one,  at  Oberhaoser's,  an  objective  with  which  he  showed 
the  advantages  [of  the  immersion  system]  by  interposing  between  it 
and  a  preparation  of  Lepisma  scales  either  a  drop  of  neats'  foot  oil  or 
a  drop  of  essential  oil.  He  considered  them  to  be  preferable  to 
water,  the  en^loyment  of  which  he  had  already  recommended  as 
giving  good  results  with  all  kinds  of  objectives  of  short  focos."  * 

Mr.  Woodall  called  attention  to  the  passage  in  Professor  Abbe*s 
paper  (see  p.  256),  in  which  he  referred  to  Mr.  Stephenson's  sug- 
gestion, that  homogeneous  immersion  objectives  would  allow  of 
increased  angular  aperture,  which  suggestion  led  to  the  making  of  the 
objectives. 

.Mr.  Ingpen  thought  they  must  all  regret  that  Mr.  Wenham  had 
not  followed  up  his  experiments  in  homogeneous  immersion.  Had  he 
done  so,  we  probably  should  have  long  since  had  the  oil-immersion 
objective  as  an  English  instead  of  a  foreign  production.  The  refrac- 
tive index  of  the  immersion  fluid  employed  was  not  the  only  con- 
sideration— ^the  selection  of  an  oil  of  suitable  dispersive  power  had 
been  made  by  Professor  Abbe,  after  many  experiments.  Moreover,  it 
must  be  remembered  that  the  great  advantage  of  the  oil  lens  was  its 
increased  angle  and  consequent  augmented  resolving  power,  which 
was  not  originally  contemplated  as  a  result  of  homogeneous  immer- 
sion. In  the  case  of  the  new  lenses  they  had  not  merely  the  results  of  a 
series  of  experiments,  but  also  their  successful  practiced  application  in 
the  construction  of  improved  objectives. 

Mr.  Wenham  wished  to  say  one  word  as  to  the  medium.  At  the 
time  referred  to  he  had  used  oil  of  cloves.  He  did  not  care  to  make 
any  oil  lenses  then  because  he  had  a  wholesome  fear  of  it.  If  the 
fingers  were  smeared  with  it  and  the  instrument  then  touched,  it  took 
off  the  lacquer,  besides  unsetting  the  cement  and  destroying  the 
objects.  

Mr.  Hue's  suggestien  for  the  more  convenient  use  of  oil  with 
homogeneous  immersion  objectives  was  explained  by  Mr.  Crisp, 
viz.  to  screw  over  the  front  oi  the  objective  a  small  receptacle  contain- 

•  Prof.  Ch.  Robin,  *  Traits  dn  Microscope.'  Paris,  1871.  Pp.  191-192. 
Prof.  Harting,  in  his  work  on  the  Microscope,  thns  referred  to  the  use  of  oil  :— 
**  If  we  could  replace  the  layw  of  water  by  a  flnid  of  still  greater  refractive 
power,  such  as  oil,  further  adyantages  must  obyionsly  be  obtained.  This  has 
been  successfully  tried.  It  seems  to  me,  however,  a  great  risk  to  bring  costly 
objectives  in  contact  with  an  oily  fluid  which  would  have  to  be  again  removed  by 
alcohol  and  ether.  This  would  be  hazardous  with  double  lenses  cemented  with 
Canada  balsam.  The  immersion  system  has,  it  is  true,  been  so  arranged  that  the 
fixmt  lens  is  not  a  double,  but  a  single  one  of  crown  glass,  and  for  these  immersion 
in  oil  would  certainly  be  much  less  objectionable.  Nevertheless,  I  must  doubt 
whether  the  oil-immersion  system  can  ever  come  into  more  general  use." — P. 
Harting,  *  Das  Mikroskop '  (2nd  German  edition).    Brunswick,  1866. 
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ing  the  oil,  having  capillary  holes  in  a  ring  ronnd  the  front  lens,  so 
that  by  screwing  it  np  or  down  the  oil  would  be  forced  oat  or  drawn 
back  again. 

Kr.  Crisp  said  that  he  should  have  stated  at  the  meeting  of 
12th  March  last  that  the  immersion  illuminator,  consisting  of  a 
hemispherical  lens  with  movable  setting  (see  p.  223),  was  the  design 
of  Mr.  J.  Mayall,  jun.,  and  was  specially  applicable  to  the  Boss- 
Zentmayer  stand. 

Kr.  Watson  exhibited  Mr.  Frank  Butley*s  petrological  Microscope 
(see  p.  471),  and  the  exhibition  of  Mr.  J.  M.  iSgers'  electrical 
mounting-table  was,  at  his  request,  postponed  until  the  next  meeting, 
in  consequence  of  his  absence  from  England  (see  p.  469). 

The  President  reminded  the  Meeting  of  the  Scientific  Evening  on 
the  21st  inst.,  and  said  that  if  any  Fellows  wished  to  measure  the 
aperture  of  their  objectives  by  Abbe's  apertometer,  Mr.  Mayall  would 
have  the  apparatus  at  the  meeting,  and  be  prepared  to  do  so. 


The  following  were  exhibited  :— 

Mr.  A.  C.  Cole : — 2  sections  of  lung  of  a  Sheffield  saw-grinder 
who  died  from  the  effects  of  his  work,  the  lung  being  the  typical 
specimen  on  which  the  late  Dr.  J.  0.  Hall  founded  his  sucoi^sf  ul 
agitation  for  improved  workshops. 

Mr.  Dreyfus : — Memhranipora  memhranatea  (Polyzoon). 

Mr.  C.  Hue : — Parabolic  illuminator  and  super-stage  (see  p.  478). 

Dr.  J.  B.  Treadwell : — 15  photographs  of  blood-corpusoles« 

Mr.  F.  H.  Ward  : — Section  of  Iwtf  of  misteltoe,  stained. 

Mr.  Watson : — Butley's  Petrological  Microscope  (see  p.  471). 

Mr.  Crisp  :— (1)  Various  microtomes :  (a)  the  Bivet  microtome 
(in  wood) ;  (6)  Schiefferdecker's  microtome  (*  Q.  Joum.  Micr.  Sci.,* 
vol.  xvii.  1877,  p.  85) ;  (c)  Walmsley's  adaptation  of  Bevan  Lewis's 
ether-spray  microtome;  (d)  Army  Medical  Museum  (U.S.)  pattern 
microtome.  (2)  Spawn  of  perch,  showing  embryo  and  peculiar 
radial  pin-shaped  striaa  in  the  albumen  (from  Mr.  Bolton).  (8) 
Mdicerta  tuhicolaria  (Hudson)  {M,  Tray),  described  by  Dr.  Hudson 
in  '  M.  M.  J.,'  November,  1875,  which  Mr.  Bolton  had  now  found 
again  in  another  locality. 


New  Fellows :— The  following  were  elected  Fellotes  .-—Messrs.  J. 
F.  Hepburn,  A.  B.  Kirby,  W.  B.  Makins,  F.  Oxley,  and  J.  H. 
Puleston,  M.P. 

Walteb  W.  Beeves, 

Aisist'Secretary, 
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{From  the  *  American  Naturalist,'  July  1879.) 

BoTAL  liiOBOSOOPiOAL  SociBTT. — With  an  evident  desire  to  share 
its  prosperity  with  others,  this  Society  is  renewing  and  extending  its 
efforts  to  miJce  itself  a  centre  of  influence  in  the  cnltivation  of  micro- 
scopical science  thronghont  the  world. 

Its  Jonmal,  under  the  honorary  editorship  of  one  of  the  Secre- 
taries of  the  Society,  has  become  a  snperb  magazine  of  microscopical 
science. 

By  a  recent  action  of  the  Socieir,  fifteen  Honorary  Fellows  were 
elected,  including  Dr.  J.  Leidy,  oi  Philadelphia.  Nearly  seventy 
societies,  in  different  parts  of  the  world,  were  also  designated,  whose 
Presidents  for  the  time  being  should  be  Ez-offido  Fdlows  of  the 
Society.  As  this  arrangement  includes  the  honorary  distribution  of 
the  Journal,  it  is  a  very  generous  as  well  as  very  judicious  action. 


EXPLANATION  OF  PLATE  XVIL 

iTrn  1  ^Alect<ma  Millan,  n.  sp.    Longitudinal  section  of  branch  of  coral  of 
^Jw^/l  ci^  excavated  portion  occupied  b^  thP 

ioSure-  6  cribriform  papUla;  cc,  minute  pioceeses. 
^^'2!^m«a^    Cribriform  papilla,  more  magnified. 

«»-        ^  Skeleton-epicules. 


4.L.        "  Subukeleton-Boicules. 


5.— 


e!—        "  Flesh-Bpicules. 


Varieties  of  subBkeleton^Bpicules. 


7.— 


VOL.  n. 


Larger  variety  of  flesh-spicules. 
•  Vol.  i.pl.xi. 
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ing  the  oil,  having  capillary  holes  in  a  ring  round  the  front  lens,  so 
that  by  screwing  it  up  or  down  the  oil  would  be  forced  out  or  drawn 
back  again. 

Kr.  Crisp  said  that  he  should  have  stated  at  the  meeting  of 
12th  March  last  that  the  immersion  illuminator,  consisting  of  a 
hemispherical  lens  with  movable  setting  (see  p.  223),  was  ihe  design 
of  Mr.  J.  Mayall.  lun..  and  was  sneciallv  annlififthlfl  in  the  Hmuu 


At  the  concluding  meeting  of  the  Session  in  June,  the  President, 
in  wishing  the  Fellows  a  pleasant  vacation,  said  that  they  might  all 
congratulate  themselves  upon  the  present  position  of  Uie  Society. 
Many  improvements  had  recently  been  carried  out;  their  finances 
were  in  an  exceptionally  favourable  state,  the  capital  account  having 
been  increased,  and  the  revenue  for  the  present  year  being  no  less 
than  2002.  in  excess  of  that  of  last  year ;  they  had  acquired  the  use 
of  the  excellent  room  in  which  they  were  assembled,  and  they  had 
had  nearly  fifty  applications  for  Ordinary  Fellowship,  which  was  an 
unprecedented  increase  in  so  short  a  time. 


-„.-  ^..^..vwx^u/ 1  .ua.»  jLixnffy  uoounuou  vy  UT.  nuason 

in  *  M.  M.  J.,'  November,  1876,  which  Mr.  Bolton  had  now  found 
again  in  another  locality. 


New  Fellows :— The  following  were  elected  Fellows : — Messrs.  J. 
F.  Hepburn,  A.  B.  Kirby,  W.  R.  Makins,  F.  Oxley,  and  J.  H. 
Puleston,  M.P. 

Waltbb  W.  Beivss, 

Assist'Secretart/, 
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TRANSACTIONS  OF  THE  SOCIETY. 


XXVI. — On  a  New  Species  of  Excavating  Sponge  (Alectona 
MSlafi) ;  and  on  a  New  Species  of  Bhaphidotheca  (B.  c^pms\ 

By  H.  J.  Cabtkr,  P.B.S.,  &c. 

(Jtead  11th  June,  1879.) 
Platbb  ^VII.  ahd  XVILi,  Figs.  1-4. 

At  the  request  of  Dr.  Millar  I  undertake  the  description  of  these 
sponges  respectively,  pre£Eunng  the  former  with  his  own  observa- 
tions»  which  are  as  follows : — 

'^  In  the  month  of  May  last,  while  looking  for  sponges  on  a 
piece  of  Amphthdia  ocuJMa  given  to  me  by  Dr.  Duncan,  I  noticed 
on  it  numerous  small,  cribrate,  flattish  papillaB,  of  a  pale  pinkish 
colour,  slightly  raised  above  the  surface,  which,  when  aetached  and 
examined  microscopically,  were  found  to  be  almost  entirely  com- 
posed of  spicules  so  like  those  of  a  Oorgonia  that,  until  tried  with 
acid,  I  could  not  be  convinced  of  their  siliceous  composition.  Seek- 
ing for  the  form  of  the  latest  ones  in  the  late  Dr.  Bowerbank  s 
'  Mono^ph  of  the  British  ^pongiadaB,'  I  found  them  to  correepond 
wi&  the  spicule  figured  m  No.  245,*  which  Dr.  Bowerbank 
believed  'to Wong  to  a  sponge  not  yet  identified.' 

^  Having  in  vain  attempted  to  extricate  one  of  these  papillsB 

EXPLANATION  OF  PLATE  XVIL 

Fio.  l.^AUdona  MUUariy  d.  sp.  Longitudinal  section  of  branch  of  ooral  of 
Amphihelia  ocufata,  Dnne,  showing:: — a  a,  excavated  portion  occupied  l^  thp 
Sponge ;  6,  cribiifonn  papilla ;  c  c,  minute  processes. 

Fio.  2.— The  same.    Cribriform  papilla,  more  magnified. 
„    3. —        „  Bkeleton-spicules. 

„    4. —        „  Subskeleton- spicules. 

„    5. —        „  Varieties  uf  BUDskeleton-spicnles. 

M    6. —        „  Flesh-spicules. 

„    7. —       „  Larger  variety  of  flesh-spicules.  , 
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by  mechanical  means,  I  subjected  a  portion  of  the  coral  bearing  one 
to  the  inflaence  of  acid,  when  the  papilla  above  mentioned  was  not 
only  eliminated  in  a  perfect  state,  bnt  numeroos  brown  points 
made  their  appearance  at  yarions  depths  from  the  sarfetce  of  the 
coral,  which,  as  the  latter  became  entirely  dissolved  by  the  acid, 
were,  together  with  the  cribrate  papilla,  found  to  be  processes  of 
membranous,  cellular  sarcode,  presenting  a  brown  colour  (in  its 
dried  state),  which  lined  the  centre  of  &e  coral,  now  reduced  by 
excavation  from  solidity  to  a  mere  shell  in  many  parts.  These 
*  processes '  which  were  conical  and  thus  engaged  in  excavating  the 
coral,  might  also»  on  reaching  the  sur£ace,  grow  into  the  form  of 
cribriform  napillae  if  necessary. 

''As  tne  sponge  appears  to  be  nearly  allied  to  Chmmina 
WaUiehii*  recently  described  and  illustrated  by  Mr.  Garter,  which 
he  informs  me  has  therein  by  mistake  been  called  '  Corticivm/ 
I  do  not  think  I  can  do  better  than  hand  it  over  to  him  for 
technical  record.'* 

Having  thus  premised  Dr.  Millar's  remarks  on  his  discovery, 
I  now  proceed  to  ocmiply  wiiii  his  request. 

Alectona  t  Miliaria  Ortr.  n.  sp. 
Amorphous,  excavating,  membranous^  cellular,  consisting  of 
mmple,  fibrelees  sarcode  Tnow,  i.e.  in  its  dried  state,  brown  and 
gum-lUce),  charged  with  tne  spicules  of  the  species  and  projecting 
outwardly,  in  processes  of  different  forms  and  different  decrees  of 
lengQi,  until  some  reach  the  surfietce,  where  they  appear  like  flat- 
tened papillae.  ^*  Processes  **  of  two  kinds,  viz.  those  which  form 
papilbe  on  the  surface,  which  are  comparatively  large,  and  those 
which  extend  more  or  less  into  the  substance  of  the  coral,  which 
are  minute.  Papillary  processes  of  two  forms,  viz.  one  with  an 
irregularly  circular,  more  or  less  flattened,  cribrate  head,  in  which 
the  spicules  of  the  species,  imbedded  in  sarcode,  produce  a  cribri- 
form structure  dividing  the  area  of  the  head  into  a  variable 
number  of  liiinute  apertures,  each  of  which  in  all  probability,  when 
fresh,  is  provided  with  a  delicate  sphinctral  diaphragm  of  sarcode 
(PI.  XYIIa,  Fiffs,  1  and  2);  and  the  other,  with  a  conical  head  in 
which  the  spicules  are  arranged  radiatingly,  so  that  when  retracted 
in  the  living  state,  a  single  krge  aperture  only  would  be  presented. 
Each  form  of  the  papilla  when  largest,  al)out  ^  incn  in  dia- 
meter, but  variable,  aown  to  ^^^  inch  with  holes  in  the  latter 
correspondingly  small,  viz.  t^  to  t^  u^^h  in  diamet^. 
Minute  coni^  processes  or  points  engaged  in  excavating  the  coral, 
but  all  charged  to  the  extremity  with  spicules  of  ^e  species, 

•  •  Ann.  and  Maff.  Nat.  Hiet,'  vol.  iii.  1879,  p.  363. 
t  AlecUiy  one  of  £be  Furies. 
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espeeially  the  largest,  which  will  be  described  presently,  Fig.  l,ec. 
Pore-areae  represented  by  the  cribriform,  and  vents  by  the 
conical  papillae  respectively.  Spicules  of  four  forms,  viz.  1,  the 
largest  or  skeleton-spicnle,  acerate,  abruptly  curved  or  rather  bent 
in  the  middle,  covered  with  tubercles  arranged  linearly  and  longi- 
tudinally in  twelve  rows ;  tubercle  simply  conical,  or  divided  into 
two  or  more  portions  at  the  extremity,  arranged  alternately  in 
adjoining  rows  extending  over  the  ends  of  the  shaft,  so  as  to  render 
the  latter  obtuse  and  irregular ;  medullary  canal  an^Iar  in  the 
centre  and  more  or  less  undulating  throughout;  skeletpnHBpicule 
about  ^7  by  ^  inch  in  its  greatest  dimensions  (Fig.  8) ;  2,  sub- 
skeleton-spicule,  acerate,  also  abruptly  curved  or  bent  in  the  centre, 
more  or  less  obtusely  pointed  at  the  ends^  sparsely  covered  with 
tubercles  irregular  in  number  and  situation,  sometimes  absent 
altogether,  shout  ^  bv  Winr  ii^ch  in  its  greatest  dimensions, 
but  very  variable  in  all  respects  (Figs.  4  and  5);  3,  acerate 
undulating,  almost  immeasurably  fine,  hair-like,  with  an  enlarge- 
ment in  the  centre  barrel-shaped,  inflated  in  the  middle  and  at  tiie. 
ends  respectively,  about  sijf  mch  long;  4,  flesh-spicule,  consist- 
ing of  a  straight  microspined  shaft,  interrupted  in  its  course  by 
two  circles  of  tubercles  equidistant  from  the  extremities  and  from 
each  other,  about  t^jt  inch  long,  but  very  variable  in  size,  and 
in  number  and  disposition  of  the  tubercles  (Figs.  6  and  7 ).  Spicules 
scattered  more  or  less  generally  throughout  the  sarcode  of  the 
sponge,  where  they  appear  to  be  chiefly  congregated,  especially  the 
larger  ones,  in  the  projecting  processes.  Size  indefinite,  extending 
in  this  instance  throughout  the  main  stem  and  branches  of  the 
specimen  of  AmptUhelia  oeulata  which  is  about  5^  inches  long  and 
2  inches  in  transverse  diameter,  the  thickest  branch  being  |  inch 
in  diameter. 

Hah.  Marine,  in  the  coral  of  Amphihelia  oeulata,  Duncan. 

Loe.  North  Atlantic  (Xsean,  between  N.  of  Scotland  and  Faroe 
Islands  (•  Porcupine,'  1869,  Sta.  54);  lat.  N.  5^56';  long.  W, 
6^  27' ;  depth,  363  &thoms ;  bottom  temp.  31°  4'. 

Obs.  Examined  in  the  dried  state.  This  evidently  is  a 
variety  of,  if  not  the  same  species  as  Ghimmina  Wallichii  {mencUme 
scrip.  "  Oorticium  "  I  <•.)  under  a  slightly  diffierent  form  of  spicula- 
tion,  of  which  species  it  is  stated*  that  *^ further  observation'' 
could  only  determine  its  real  nature,  as  so  little  of  it  had  been 
obtained,  that  this  could  not  then  be  even  satisEactorily  inferred. 
Curious  enough,  this  had  hardly  been  published  before  Dr.  J. 
Millar  found  the  specimen  above  described  in  Amphihelia  ooulata^ 
which  is  so  like  Cmmmina  WallichU  that  no  doubt  can  be  enter- 
tained of  the  latter  belonging  to  the  '^excavating  sponges,"  and 
that,  too,  to  one  of  the  most  devastating  kinds  that  I  have  met 


♦  Page  354  op.  ei  I.  c. 
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mih.  Were  we  only  to  see  a  fragment  of  the  brown  substanco 
from  the  interior  of  tne  coral  in  its  dried  state,  the  homogeneons, 
fibreless  character  of  the  then  gum-like  sarcode,  although  charged 
with  spicules,  might  induce  one  to  think  that  it  belonged  to  the 
Gummmida,  and  so,  provisionally,  I  called  the  species  described  in 
the  'Annals'  {I.  c.)  Chimmina  (mendose,  Gorticium)  WaJUehii; 
but  Dr.  Millar's  discovery  undoubtedly  proves  it  to  be  an  "  exca- 
vating sponge,"  so  the  generic  name  ''  Oummina "  will  still  have 
to  be  changed  to  meet  this  in  the  way  that  wiU  presently  be 
mentioned. 

The  spiculation  in  Aledona  Millari  (it  is  the  only  form  that  I 
can  give  to  **  Alecto/'  which  has  been  so  often  used,  and  as  often 
transformed,  for  other  things),  is  somewhat  different  from  what  I 
have  figured  of  Chimmina  WdUichii  (I  c),  and  these  differences 
are  as  follows : — In  the  skeleton-spicule  (No.  1)  the  tubercles  are 
conical  or  divided  at  the  extremity,  aad  not  smooth,  round,  inflated, 
flattened  and  undivided  as  in  uF.  Wallichii;  while  the  earlier 
untuberded  form  of  this  spicule  (pi.  zxix.  fig.  6,  op.  et  I.  e.) 
coming  so  near  in  size  to  the  large  tuberded  form,  I  have  not  seen 
in  A,  Millari ;  but  there  are  much  smaller  ones,  viz.  No.  2,  that 
might  stand  for  this,  and  amongst  these  every  grade  in  form 
between  the  large  skeleton-spicule  No.  1  and  the  minute  flesh- 
spicule  No.  4.  So  that  when  compared  with  the  spiculation  of 
Uummina  Wallichii  as  a  standard,  the  whole  of  the  former,  cha- 
racterized by  £heir  extreme  variability,  can  only  be  considered  as 
derivative  from  the  latter,  and  hence  my  opinion  that  AJectona 
Millari  is  only  a  variety  of  Oummina  Wallichii. 

At  last,  tnen,  the  nature  of  this  sponge  has  been  discovered, 
whose  singularly  beautiful  skeleton-spicules  created  such  a  desire  to 
know  their  origin ;  and  thus,  as  just  stated,  it  becomes  necessary  to 
change  the  name  **  Gummina  "  to  the  generic  one  of  '^  Alectona.** 
With  this,  too,  it  seems  desirable,  now  that  three  distinct  genera 
of  "  excavating  sponges  "  are  known,  the  whole  should,  from  this 
distinguishing  peculiarity,  be  placed  under  one  fiAmily,  to  which 
hereafter  it  is  very  possible  that  more  may  be  added.  To  effect 
this  I  would  propose  the  following  classification,  viz. : — 

Order  VI.    Holohhafhidota. 
Family.    Eeeoelonida.* 
Char.    Sponges  burrowing  in  hard  calcareous  objects,  organic 
and  inorganic,  communicating  with  the  exterior  through  small 
fenestifal  openings ;  sarcode  fibreless,  but  spiouhferous. 

Gen.  L    Cliana,  Grant,  1826. 
Possessing  a  pin-like  snicule,  vnth  or  vTithout  subskeleton  and. 
flesh-spicules.    Flesh-spicule  sinuous,  smooth,  or  microspined. 

*  fKHoiXaiywt  to  hollow  out. 
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\Qm,  2.    Thoosa,  Hancock,  1849. 

Form  of  skeleton-spicule  undetennined  (?  "  multifid  ").  Flesh- 
spicule  nodular,  consisting  of  a  stout  shaft,  terminated  at  each 
extremity  by  a  globular  inflation,  and  encircled  by  two  rings  of 
similar  inflations  equidistant  from  the  extremities  respectively  and 
from  each  other.*  , 

Gen.  3.    Aleetona,  Ortr.,  1879. 

Skeleton-spicule  acerate,  abruptly  curved  or  bent  in  the  centre^ 
tuberded  throughout.  Mesb-spicule  spindle-like,  consisting  of  a 
straight  shaft,  pointed  at  the  extremities  and  enoirded  hj  two 
rings  of  tubercles  equidistant  from  each  other  and  from  the  ends 
of  Uie  shaft  respectively.! 

It  is  not  improbable  that  Samus  ananymat  may  have  to 
come  in  as  a  fourth  genus. 

Lastiy,  I  would  observe,  with  reference  to  Aleetana  Millari, 
that  on  one  part  of  the  specimen  of  Amphihelia  was  an  irregulac 
mass  about  two  lines  m  diameter  horizontally,  and  ^  inch 
high,  opaque  and  cream-coloured,  looking  very  much  like  a  bit  of 
Ahyontum^  especially  from  the  form  of  its  spicules  when  viewed 
under  the  Microscope,  but  which,  on  the  application  of  add,  proved 
to  be  entirely  siliceous  and  identical  in  spiculation  with  A.  Millari. 
Thus,  A.  MiUarif  like  Cltona  edata^  may  leave  its  burrows  and 
grow  up  externally  into  a  massive  form. 

The  papilla,  too,  may  be  represented  by  a  solid  mass  or  plug 
of  spicules,  when  it  appears  to  have  become  effete,  and  the  whole  mass 
externally,  composed  of  sarcode  charged  with  spicules  of  the  spedes 
mixed  with,  and  finally  faced  by  foreign  matenal,  i.  e.  quartz-sand, 
with  a  slight  admixture  of  carbonate  of  lime,  which  causes  it  to 
effiarvesce  mider  the  influence  of  add ;  thus  entirely  devoid  of  pores 
or  passages. 

Bhaphidotheca,  Kent,  1870. 
('  Ann.  and  Mag.  Nat.  History,'  vol.  vi.  p.  222,  pL  xv.) 

Bhaphidotheca  affinis,  n.  sp. 

Another  sponge  found  and  recogmzed  by  Dr.  Millar  upon  this 
snedmen  of  Amphihelia  oeulata  is  similar  to  that  described  and 
iUastrated  by  Mr.  Saville  Eent,§  which  came  from  a  specdmen  of  a 
like  kind,  viz.  Lophohelia  prolifera ;  that  is,  it  consists  of  an 

*  See  Hanoook's  figure  and  desoriptioo,  *  Ann.  and  Mag.  Nat  History,'  1849, 
foL  iiL  p.  346,  pi.  xii.  ^8.  2^&c. ;  alao  ibid.,  1879,  vol.  iii.  pi.  xxix.  fig.  21. 
t  Ibid,  ib.,  p.  353,  pi.  xxix.  flgs.  5-9,  Cortidum,  now  AlecUma  WaUkkn. 
X  Ibid,  ib.,  /.  c.  p.  360,  pi.  xUx.  fig.  1,  &c.  i  Op,  et  I.  c. 


Digitized  by 


Google 


498  Tran$aetum$  of  the  Society, 

Esveria  £aoed  by  a  crast  of  pin-like  BjHcaleB  arranged  perpendicu- 
larly to  the  soruoe  of  the  Esperia,  with  their  heads  outwards  and 
their  pointed  ends  strack  into  the  dermal  layer  of  the  latter  like 
pins  into  a  pin-coshion,  so  that  these  spicnleB  appear  to  have  been 
appropriated  by  the  Esperia  itself,  as  I  have  before  stated.*  But 
the  fmgment  found  by  Dr.  Millar  not  being  more  than  one-third 
of  an  inch  in  diameter,  and  very  imperfect,  does  not  afford  sufficient 
character  for  a  description  of  the  general  form  of  the  sponge, 
although  the  details  are  quite  enough  to  prove  that  it  is  what  I 
have  stated.  Herein,  however,  conmsts  the  most  important  part, 
for  the  heads  of  the  pin-like  spicules  and  the  anchorates  respectively^ 
are  different  in  form  fix)m  those  of  Bhaphidotheca  Mar^udUHaUti 
Eenit  Thus,  the  head  of  the  former  is  flask-shaped  elongate 
(Plate  XVIIa,  Fig.  1),  while  that  of  R.  MardhaU'EaUii  (Pig.  2)  is 
globular  oblate ;  t  and  the  small  end  of  the  inequianchorate  com- 
paratiydy  hmftet  and  truncate  (Fig.  3),  not  round  and  comparatiyely 
shorter  as  in  tnat  of  B.  Marshdl-Rallii  (Fig.  4).§  In  every  other 
respect  B.  affims  is  almost  identical  with  B.  Marshall-Hallii^  as 
slight  differences  in  the  size  of  spicules,  such  as  may  be  found  in 
the  larger  bihamates  of  B.  MarshaU-HaUii,  go  for  nothing  in 
specific  distinction ;  while  the  head  of  a  pin-like  spicule  and  the  form 
of  an  inequianchorate  often  vary  much,  even  in  tne  same  individual 
Still,  the  differences  in  the  form  of  the  anchorate  here  seem  to  me 
to  be  sufficient  to  constitute  a  variety,  if  not  another  species  of 
E^oeria^  and  hence  I  have  designated  it  ^^affinis**;  while  the 
difference  in  the  heads  of  the  pin-Uke  spicules  respectively,  still 
farther  strengthens  this  view.  The  pin-like  spicule  ana  anchorate  of 
B.  MardiaU'Hallii  from  a  fragment  of  the  type-specimen,  are 
figured  in  the  Plate  by  the  side  of  tnose  of  B.  affinia  for  comparison. 

As,  however,  the  form  of  the  pin-like  spicule  both  of  B.  Marshall' 
HaUii  and  B.  affmis,  especially  as  regards  its  head,  has,  vnth 
much  search,  not  yet  been  found  in  any  sponge  possessing  a  pin- 
like spicule,  either  as  a  Gliona  about  the  specimen  of  Amphihdia^ 
or  elsewhere,  it  becomes  questionable  whether  the  difference  has 
not  been  produced  by  the  Esperia  after  these  spicules  had  been 
appropriated;  for  the  sarcode  has  the  power  of  producmg  such 
changes  by  the  addition  of  more  siliceous  material  in  Sponges 
where  the  spicules  themselves  have  been  produced. 

Still  the  value  of  Mr.  Kent's  record  now  becomes  evident,  for 
what  he  has  stated  Dr.  Millar  has  found  to  be  repeated  in  another 
species,  and  therefore  it  may  fairly  be  inferred  that  other  instances 
of  a  like  natnre  may  follow. 

As  regards  the  absence  of  the  siauous  fiesh-spiculein  ^.  affini$, 
while  it  is  present  in  B.  MarshaU-Halln,  this  does  not  militate 

*  « Ann.  and  Mag.  Nat.  HiBt./  1878,  vol.  i.  p.  170. 

t  Ibid ,  1870,  vol.  vi.  pi.  xv.  %  Ibid..  /.  c.  fig.  6.  {  Ibid.,  /.  c.  fig.  7. 


Digitized  by 


Google 


New  Species  o/Exoavating  Sponge,  dte.    By  E.  J.  Carter.    499 

against  the  probable  appropriation  of  these  spicules;  while  the 
'pres^ice  of  the  Esperian  rosettes  in  B.  <ifin%8  (where  they  are 
abundant),  and  their  absence  in  B.  Marshau-HalUi,  is  met  by  the 
iiEu:ts — first,  that  when  inequianchorates  hare  attained  their  full 
deyelopment  in  the  rosette^  the  latter  break  up  and  they  are 
dispersed;  and  second,  the  statement  of  Dr.  Bowerbank  that, 
whereyer  there  are  w^m-anchorates  there  may  or  may  not  be 
josettes. 

EXPLANATION  OF  PLATE  XVIIa.    Fioe.  1-4. 

Fio.  1. — Rhaphidotheoa  affmiSf  n.  sp.    Pin-like  spicule.    Scale  ^  to  ^^  inch. 

Fio.  2. — R,  MarthaU'HcUlii,    Pio-like  spicule.    Same  scale. 

Fia.  8. — Rhaphidotheoa  affinia,  Ineqoianchorate.  a,  front  yiew;  h,  lateral 
Tiew.    Same  scale. 

Fio.  4. — R.  MarahaU-Hailu,  Inequianchorate.  a,  front  Tiew ;  6,  lateral  view. 
Same  scale. 

K.B. — The  pin-like  spicule  and  inequianchorate  of  Skaphidothaca  MarshalU 
iMcUUij  drawn  firom  a  fragment  of  the  type-specimen,  are  introduced  here  for 
comparison. 
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XXVII.-  On  a  New  Oenua  ofForaminifera  (Aphrosina  informis), 
and  Spieulation  of  an  unknown  Bponge. 

By  H.  J.  Cartbb,  F.B.S.,  &c. 

iRead  llth  June,  1879.) 
Platb  XVIIa,  Fi€W.  5-12. 

On  the  same  specimeu  of  the  coral  of  Amphihelia  oculata  wherein 
Dr.  Millar  found  Aleetona  MiHari*  I  also  found  a  specieB  of 
Foraminifera  which  I  think  mnet  he  considered  the  type  of  a  new 
^enos.  It  had  grown  ronnd  a  hole  ahont  three-quarters  of  an 
inch  in  diameter  formed  by  the  sudden  reunion  of  a  branch  which 
had  undergone  division  (Plate  XYIIa,  Fig.  5,  d) ;  and  resembling  a 
bit  of  froth  which  consists  of  yesicles  of  di£^rent  sizes,  irregularly 
spread  abroad  and  hei^)ed  upon  each  other,  I  haye  designated  it 
thereafter,  thus  giving  it  the  following  name  and  description,  viz.: 

Aphrosina^  informis,  nov.  gen.  et  sp. 

Amorphous,  flat,  spreading;  slightly  convex  and  uneven 
superiorly  or  on  the  free  sur£Eu» ;  smooth  and  uniform  below  or  on 
the  fixed  sui&uoe,  where  it  is  attached  to  the  object  on  which  it  has 
grown ;  margin  thin  and  irregular.  Composed  of  a  great  number 
of  vertically  compressed  chambers  of  different  shapes  and  sizes 
formed  successively  one  after  another,  and  sometimes  one  upon 
another  vnth  the  greatest  irregularity,  presenting  on  the  sur&^  a 
number  of  convexities  corresponding  with  the  shapes  and  sizes  of 
the  chambers  below  respectively  (Fig.  6).    Surface  presenting  a 

BXPLAKATION  OF  PLATE  XVHa.    Figs.  5-12. 

Fio.  5. — Aphroiina  mformis,  n.  gen.  et  sp.  a,  portioa  of  the  coral  of  Amphihelia 
oculata ;  fr,  hole  formed  by  the  lennion  of  the  branch  c ;  d^  Aphrosina  informU  in 
sitn.    Natural  size. 

Fio.  6.'The  same.  Diagram.  Fragment  of  the  snrfaoe  to  show  its  oon- 
vezities  opposite  the  subjacent  chambers,  a,  poncta  representing  hemispherical 
tabereles ;  6,  apertures  on  the  margin. 

Fig.  7. — The  same.  Diagram.  Vertical  section  to  show— a,  cavity  of 
chamber ;  6,  intercameral  aperture ;  c,  ardi  or  upper  wall ;  d,  floor  or  lower  waU ; 
##  #,  manner  in  which  the  cnambers  are  successively  added. 

Fio.  8. — ^The  same.    Diagram.     Fragment  to  show  the  apertures. 

Fio.  9.— The  same.  Diagram  to  scale  of  ^  to  j^  inch  showing  linearly— 
a  a  a,  the  polygonal  division  and  its  pore  teaselatrng  the  surface ;  and  6  6  6,  the  hemi- 
spherical tubercles ;  aU  relatively  magnified  both  as  to  size  and  position. 

Fig.  10. — ^The  same.  Diagram  of  vertical  section  drawn  to  same  scale,  showing 
— a  a  a,  prismatic  pillars  and  their  tubes  respectively;  6  6^6,  hemisphericid 
tubercles ;  aU  relatively  magnified  both  as  to  size  and  position. 

Fig.  11. — ^The  same.    Aperture,  on  same  scale. 

Fig.  12. — Spieulation  of  unknown  sponge,  a,  skeleton-spicole;  6,  bihamate; 
c,  equianohorate.  Drawn  to  the  scale  of  ^  to  -^^  inch,  and  all  relatively 
magnified. 

•  Vide  preceding  paper.  f  A^pos,  sea-froth. 
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minute  tesselation  of  polygonal  areas  in  the  centre  of  each  of  which 
is  a  pnnctum  or  pore,  and  irregularly  scattered  over  this  again,  a 
great  Dumber  of  nemii^herical  tubercles  (Fig.  9,  a,  h)  ;  polygonal 
areae  about  t^isjs  ii^ch  m  diameter ;  pore  about  ^^Vv  uich ;  hemi- 
spherical tubercle,  which  is  hollow,  from  ^^  inch  to  ^^  inch  in 
diameter,  and  from  -^hs  inch  to  ^hs  inch  apart  (Figs.  9  and  10,  a,  h). 
Internal  structure :  largest  chamber  about  ^V  inch  in  horizontal 
diameter  and  A  inch  high  (inside  measurement);  more  or  less 
fiUedy  with  (now)  dry  apparently  homogeneous  sarcode,  that  is, 
without  fragments  of  sponge-spicules  or  any  other  foreign  material; 
arched  over  superiorly  and  more  or  less  straight  inferiorly,  that  is, 
following  the  surfiEice  of  the  object  on  which  it  may  be  growing 
(Fig.  7,  a)  ;  upper  wall  about  ^J^^  inch  thick,  constructed  of  vertical 
prismatic  pillars  in  juxtaposition  traversed  by  a  central  tube 
whose  external  end,  together  with  that  of  the  prismatic  pillar,  forms 
the  minute  tesselated  surface  above  mentioned,  and  ite  inner  end 
that  of  the  roof  of  the  chamber,  through  which,  communication 
between  the  external  and  internal  parts  of  the  test  is  effected ; 
pillars  arranged  perpendicularly  to  the  curve  of  the  wall  and 
together  with  their  tubes  of  the  same  diameters  as  the  polyfi;onal 
areaB  and  pores  of  the  surfewe  respectively  (Figs.  7,  a,  and  10,  a). 
Chambers  communicating  with  each  other  by  means  of  one  or 
more  apertures  (Fig.  7,  h).  Lower  wall  or  floor  (Fig.  7,  d)  less  thick 
than  tne  roof,  but  still  traversed  more  or  less  by  the  vertical 
tubulation,  and  presenting  a  larger  hole  here  and  there  which 
must  have  allowed  the  sarcode  of  the  chamber  to  come  into  direct 
contact  with  the  coraL  Aperture  in  plurality  on  the  margin 
opposite  the  chambers  respectively  supported  on  a  papillary  pro- 
jection about  ^^jf  inch  in  diameter ;  the  nolo  itself  about  ^^  inch 
(Figs.  8  and  11).  Size  of  snecimen  about  one  inch  in  diameter, 
that  is,  three  times  that  of  ine  circular  space  in  tiie  coral  which 
it  surrounds ;  maximum  thickness  about  ^  inch. 
Hob.  Marme,  on  the  coral  of  Amphilidia  ocvlata, 
Loe.  North  Atlantic  Ocean,  between  N.  of  Scotland  and  Faroe 
Islands  (*  Porcupine,'  1869,  Sta.  54) ;  lat.  N.  59°  56';  long.  W. 
6**  27';  depth,  363  fathoms;  bottom  temp.  31° 4'. 

Ohs.  Ctf  this  species  I  have  already  stated  that  it  appears  to  be 
new,  and  although  it  is  to  a  certain  extent  like  Carpenteria,  it 
nevertheless  differs  in  the  flat^  vesicular  character  of  its  chambers 
extended  more  or  less  horizontally  over  the  same  plane;  in  the 
absence  of  elongated  branched  apertures;  and  that  of  foreign 
material  (fragments  of  sponge-spicules,  &c)  in  its  sarcode,  with 
which  the  chambers  of  Carpenteria  are  invariably  filled.  The 
presence  of  hemispherical  tubercles  scattered  over  the  poriferous 
surface  is  a  common  occurrence  or  feature  on  the  tests  of  manv 
Foraminifera ;  while  the  prismatic  structure  of  the  wall  in  which 
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each  prism  is  traversed  by  a  tube,  represents  the  so-caUed  **  pore 
tnbulation." 

The  vesication  of  Aphrosina  informs  forcibly  recalls  to  mind 
that  of  Mthalium  sqdicum,  whose  active  state  is  so  like  Amaba ; 
and  whose  form  and  appearance  sometimes,  are  almost  identical  with 
Lieberhuhnia  Woffneri* 

Spiculaiion  of  an  unknown  Sponge. 

On  the  surface  of  the  foregoing  species  of  Aphrosina  informis 
are  plentifully  strewn  the  spicular  remains  of  an  unknown  sponge 
remarkable  for  the  size  of  tne  larger  bihamates,  which  almost  equal 
in  length  the  skeleton  -  spicule,  and  on  this  account  it  seems 
desirabk  to  record  the  fact,  together  with  an  illustration  of  each 
En)icule  drawn  to  the  same  scale,  viz.  ^^  inch  to  vxnnr  i^ch,  in  order 
that  their  relative  sizes  may  be  at  once  realized. 

Skeleton  -  spicule  acuate,  slightly  fusiform,  and  sometimes 
spinulate  (Plate  XYIIa,  Fig.  12,  a) ;  large  flesh-spicule  bihamate, 

3\  smooth,  showing  plainly  the  central  canal  rPig.  12,  h) ; 
flesh-spicule  equianchorate,  navicular,  alaa  or  flukes  inflected 
(Rg.  12,  c). 

Skeleton-spicules  in  successive  bundles,  indicating  a  fibrous 
arrangement,  among  which  the  bihamates  of  various  sizes  are 
plentSully  scatterec^  together  with  a  few  equianchorates.  The 
spiculation  somewhat  resembles  that  of  Esperia  viUosa.^ 

*  Clap,  et  Laoh.,  *  Etudes  Infdsor.,'  voL  L  pi.  23. 

t  '  AnniUs,'  187i,  yoL  xiv.  pi.  ziii.  fig.  13,  &o.  ('Porcupine'  diedgings). 
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XXVIII.— On  the  Theory  of  lUuminating  Apparatus  employed 

with  the  Microscope.    Piurt  I. 

By  Dr.  H.  E.  Fripp,  Ex.-Ofi:  F.R.M.a» 

QBead  llth  June,  1879.) 

Whoever  tries  to  explain  the  diverse  practice  of  microsoopists  in 
iUmninating  difficult  objects,  will  find  it  equally  hard  to  reconcile 
the  conflicting  opinions  npon  which  this  practice  is  based,  and  the 
contradictory  results  obtained  by  the  methods  employed.  And 
the  question  will  naturally  arise  in  his  mind,  whetner  all  micro- 
scopists  accept  in  the  same  sense,  and  with  the  same  confidence, 
those  optical  principles  whose  validity  is  beyond  question,  but  whose 
practical  import  depends  entirely  upon  their  correct  application. 

For  when  the  performance  of  the  different  kinds  of  illuminators 
is  under  discussion,  the  sincerity  of  appeal  to  optical  principle  often 
seems  so  dubious  that  one  cannot  but  be  impressed  with  the  con- 
viction of  the  expediency  of  reconsidering  the  whole  theory  of  the 
action  of  the  vanous  apparatus  now  in  use. 

If  there  be  no  common  ground  of  accepted  doctrine  it  is 
obviously  impossible  to  institute  precise  comparisons  of  the  several 
excellencies,  defects,  or  relative  fitness  for  the  particular  purpose 
for  which  each  illuminator  is  used  (or  designed),  until  some 
general  rationale  of  their  optical  action  has  been  established,  and 
the  more  or  less  perfect  reaUzation  of  this  optical  rationale  has  been 
demonstrated  for  each  case.  My  aim,  therefore,  in  the  present 
paper  is  to  systematize  as  &r  as  ties  in  my  power  those  general 
propositions  which,  if  accepted  as  rightly  representing  the  optical 
aspects  of  the  subject,  may  be  used  as  a  basis  and  standard  of  such 
comparisons.  But  while  it  is  necessary  to  keep  in  view  the  various 
modes  of  action  of  the  various  apparatus  used,  in  order  to  draw  the 
particular  conclusions  upon  wnich  general  propositions  may  be 
founded,  I  purpose  to  avoid  all  side  issues  involved  in  the  attempt 
to  decide  for  or  against  the  claims  severally  advanced  by  the 
advocates  of  one  or  the  other  illuminator.  It  would  indeed  be 
impossible  to  include  within  prescribed  limits  a  reasoned  estimate 
of  the  performance  of  each  separate  invention,  and  equally  fruitless 
to  enter  upon  bypaths  of  theory  which  only  interest  those  who  are 
studying  special  objects  and  employing  unusual  methods  of  pro- 
cedure according  to  the  requirements  of  the  illuminator  used  or 
object  examined.  Any  inferences  here  drawn  on  general  theoretical 
grounds  respecting  tlie  real  worth  and  use  of  the  several  classes  of 
illuminators,  will  turn  not  upon  art  and  skill  of  construction,  but 
upon  the  optical  intention  and  actual  ftdfilment  of  service  in 
perfecting  the  definition  of  the  Microscope  image.     In  a  word,  my 

*  Preeident  of  the  Bristol  NaluraliBW  Society. 
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Btandpoint  is  the  direct  eo-ordination  of  (he  tUumincUor  and 
objective  considered  a$  parts  of  the  same  instrument  tending  by  one 
combined  series  of  acts  to  a  common  result  in  which  the  function 
of  each  j>art  is  a  comjolement  of  the  other. 

Bnt  it  may  be  objected  that  a  theory  of  illamination  is  better 
replaced  by  the  practice  which  has  long  been  saccessfnlly  carried 
ont  by  force  of  instinct  aided  by  a  little  empirical  manipnlation,  and 
that  eyery  microscopist  can  thus  gain  sufficient  insight  and  mastery 
of  his  instrument  to  become  independent  alike  of  the  restraints  of 
theory  and  the  methods  of  science.  Or  that,  if  inclined  to  rest  his 
practice  on  a  firmer  foundation,  he  has  only  to  turn  to  some 
'^  manual "  and  find  therein  all  needful  guidance.  Sueh,  indeed,  is 
the  general  belief;  and  he  who  dissents  from  it  in  tiie  fiEu^e  of 
current  opinion  and  **  authority  "  will  scarcely  escape  the  imputation 
of  prejudice  or  presumption.  NeverthelesB  I  put  in  my  plea  of 
''not  guilty/'  and  proceed  to  offer  reasons  for  dissent  from  the 
popular  creed. 

1.  The  microscopic  image  cannot  be  interpreted  by  mere 
intuition  or  insight  of  indisputable  self-evident  roEdities,  but  is  the 
outcome  of  a  prolonged  study  of  optical  phenomena  occurring  under 
unusual  conditions,  and  presentea  to  tne  eye  in  an  unusual  form. 
Visual  perception  may  be  correct  as  regs^s  the  optical  effects 
presented,  but  this  does  not  ensure  accuracy  of  inference  r^aid- 
mg  the  objectiye  facts  which  are  their  antecedent  Ezpenence 
teaches  us  that  a  perfect  optical  image  requires  a  critically  perfect 
illumination  of  the  object ;  but  a  knowledge  of  optical  efiects  as 
complete  as  exact  science  can  make  it  is  required  before  this 
illumination  can  be  effected  with  certainty  ana  constancy.  No 
amount  of  practice  will  confer  the  power  of  discriminating  between 
adventitious  effects  (which  are  yet  true  in  an  optical  sense)  and 
those  which  really  characterize  some  structural  detail  of  the  object. 
The  &ct  that  a  clearly  seen  and  perfectly  defined  image  is  in  a 
large  number  of  cases  not  conformable  with  the  object  itself  has 
been  demonstrated  beyond  possibility  of  dispute.* 

2.  Yet  our  handbooks  have  nothing  to  say  on  these  matters 
which  can  assist  even  the  novice  in  his  theoretical  studies.  The 
ordinary  schoolboy  crib  from  some  elementary  treatise  on  dioptrics 
transferred  with  no  little  parade  to  the  introductory  chapters  of 
our  handbooks  as  optical  prmciples  of  the  Microscope  (!)  is  simply 
an  evasion  of  the  obligation  ^confessed,  indeed,  in  the  attempt)  to 
explain  the  formation  and  cnaracter  of  the  Microscope  image. 
And,  so  far  as  the  theory  of  illumination  is  concerned,  catopkic 
problems  of  fundamental  significance,  such  as  ihe  action  of  plane 

*  For  ftirther  obseirations  on  this  subjoot  I  beg  to  refer  to  yarious  artiolee 
in  the  Bristol  Naturalists'  Society's  *  Proceedings,'  and  particularly  to  an  essay  on 
the  question,  **  Is  there  a  Science  of  Microscopy  ?  " 
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and  concave  mirror,  are  either  omitted  altogether  or  treated  in  a 
manner  which  is  at  variance  with  the  first  principles  of  optical 
science.  The  same  erroneous  teaching  is  even  chargeable  against 
some  of  the  diagrams  illnstrating  refraction  and  refiection  of  light, 
while  the  general  poverty  of  diagrams  explanatory  of  optical 
problems  is  scarcely  redeemed  by  figures  of  lamps  and  instruments 
mteresting  only  to  the  maker  and  mechanical  draughtsman.  So 
again,  when  practical  directions  are  substituted  for  theory,  inconsis- 
tencies which  crop  up  while  consulting  "  authorities  "  demonstrate 
the  present  uncertainty  of  rule  and  inconstancy  of  result  On  the 
part  of  the  general  body  of  microscopists,  this  leaning  towards 
authority  weaJKons  the  power  of  and  trust  in  personal  observation, 
and  proportionally  lengthens  the  reign  of  aivided  doctrine  and 
opinion.  Thus  it  happens  that  the  first  difiBculty  encountered  by 
the  beginner — namely,  the  fitting  illumination  of  objects  viewed 
throng  the  Microscope— still  remains  the  last  difficulty  to  be  over- 
come Dv  the  experienced  microscopist. 

3.  Since  then  we  look  in  vain  for  any  systematic  exposition  of 
the  principles  of  action  upon  which  the  performance  of  tne  several 
classes  of  illuminator  (reflecting,  refracting,  or  combined  apparatus) 
depends,  it  seems  expedient  to  collect  sucn  evidence  as  our  micro^ 
^phy  may  afford  of  the  current  doctrine  and  practice  in  England, 
m  order  that  we  may  form  a  just  estimate  of  the  subject  before 
attempting  any  alternative  theoretical  views.  The  exiaracts  here 
quoted  are  chosen  solely  on  account  of  the  optical  principles, 
implied  though  not  always  expressed,  on  which  the  practical 
remarks  are  based.  In  the  present  paper  the  consideration  of  the 
theory  and  practice  of  illuminating  opaque  objects  is  omitted,  as 
this  part  of  the  subject  is  more  conveniently  treated  separately, 
thoQgh  not  involving  any  essential  difference  of  principle. 

Mr.  Boss  pertinently  remarks,  /*  The  manner  m  which  an 
object  is  lighted  is  second  in  importuice  only  to  the  excellence  of 
the  glass  through  which  it  is  se^i."  And  again,  "  The  principal 
question  in  regard  to  illumination  is  the  magnitude  of  the  illu- 
minating pencu,  particularly  in  reference  to  transparent  objects. 
(}enera%  speaking,  the  illuminating  pencil  should  be  as  large  as 
can  be  received  by  the  lens,  and  no  larger.  Any  light  beyond  this 
produces  indistinctness  and  glare.  The  superfluous  light  from  the 
mirror  can  be  cut  off  bv  a  screen  having  various  sized  apertures 
placed  below  the  stage    (diaphragm). 

Mr.  J.  Smith  savs, ''  In  viewing  transparent  objects  the  plane 
mirror  is  most  suitable  for  bright  davlight ;  the  concave  for  a  lamp 
or  candle,  which  should  have  the  bull's-eye  lens,  when  that  is  used, 
so  close  to  it  that  the  rays  may  fall  nearlv  parallel  on  the  mirror. 
If  the  bull's-eye  lens  is  not  used  the  light-source  should  not  be 
more  than  five  or  six  inches  fr^m  the  mirror.    This  latter  is  seldom 


Digitized  by 


Google 


506  TramaotionM  of  (he  Society. 

leqniiiBd  to  be  more  than  three  inches  from  the  object,  the  details 
of  which  are  beet  shown  when  the  rays  from  the  mirror  fall  upon  it 
before  crossing,  and  the  centre  (of  mirror)  shonld  be,  especiaUy  hj 
lamplight,  in  the  axis  of  the  Microscope.  For  obscure  objects 
seen  by  transmitted  light  and /or  outline  a  fall  central  illomination 
is  oomnK)nly  best ;  but  for  seeing  delicate  lines  (e.  g.  on  insect 
scales)  it  should  be  made  to  hH  obliquely  and  in  a  direction  at 
right  angles  to  the  lines  to  be  viewed.  The  diaphragm  is  often  of 
great  use  in  modifying  the  light  and  stopping  such  rays  as  would 
confuse  the  image  (especially  with  low  or  moderate  powers),  but 
many  cases  occur  when  the  effects  desired  are  best  produced  by 
admitting  the  whole  from  the  mirror.  If  an  achromatic  condenser 
is  employed  instead  of  the  diaphragm  its  axis  should  correspond 
with  that  of  the  body,  and  its  glasses  when  adjusted  to  their  right 

5 lace  should  show  the  image  of  the  source  of  artificial  light,  or  by 
ay,  that  of  a  cloud  or  window-bar  in  the  field  of  the  Microscope 
wlule  the  object  to  be  viewed  is  in  focus." 

The  above  directions  are  quite  compatible  with  &  correct  theory 
of  illumination  y  though  it  cannot  be  said  that  they  constitute  any 
systematic  expression  of  such  a  theory.  If  we  now  turn  to  the 
practical  directions  given  by  Sir  D.  Brewster  in  his  article  on 
the  Microscope  in  the  seventh  edition  of  the  '  Enoydopsedia 
Britannica,'*  we  find  certain  directions  relating  to  the  position 
of  the.  observer,  the  condition  of  the  conjunctiva  of  the  eye,  the 
proper  direction  of  lined  objects  in  relation  to  the  flow  of  moisture 
over  the  conjunctiva,  which  may  be  passed  over,  and  certain  rules 
to  be  observed  in  managing  the  illumination,  which  I  here  quote. 

Firstly.  The  eye  should  be  nrotected  from  all  extraneous  light, 
and  should  not  receive  any  of  tne  light  which  proceeds  from  the 
illuminating  centre  except  that  portion  of  it  which  is  transmitted 
through  or  reflected  from  the  object. 

Fifthly.  The  field  of  view  should  be  contracted  so  as  to  exclude 
every  part  of  the  object  excepting  that  which  is  under  immediate 
examination. 

Sixthly.  The  light  employed  for  illuminating;  the  object 
should  have  as  small  a  diameter  as  possible.  In  the  daytime  it 
should  be  a  single  hole  in  the  window-shutter  of  a  darkened  room, 
and  at  night  it  should  be  an  aperture  placed  before  an  argand 
lamp. 

Seventhly.  In  all  cases,  and  particularly  when  very  high 
powers  are  re(|uisite,  the  iifatural  diameter  of  the  light  employed 
cdiould  be  diminished  and  its  intensity  increased  by  optical  con- 
trivances. 

The  eiffhth  direction  refers  to  the  use  of  homogeneous  light. 

ISir  D.  Brewster's  essay  on  the  Microscope  marks  an  important 

•  Vol.  XV.  1842. 
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date  in  the  history  of  English  invention  of  Microscope  apparatus, 
for .  since  this  date  the  claim  of  construction  upon  scientific 
principles  has  been  steadily  preferred.  It  is  therefore  worth  while 
to  look  upon  the  theory  ana  practice  of  the  present  day  from  the 
standpoint  of  those  who  are  its  earlier  fonnders,  and  whose  mastery 
of  optical  science  is  acknowledged. 

Sir  D.  Brewster  states  the  case  as  it  stood  in  1820  with  candid 
accuracy,  as  follows : — 

^  But  the  nature  of  the  light  employed,  the  magnitude  of  the 
pencil  (thrown  on  the  illuminator),  its  condition  with  regard  to 
parallelism,  diyergency,  or  convergency,  and  the  diameter  of  the 
pendl  employed  (i.  e.  thrown  on  the  object),  or  the  direction  in 
which  it  &lls  upon  the  object,  and  upon  which  the  performance  of 
the  finest  instrument  essentially  depends,  haye  never  oeen  discuraed 
aa  matters  of  science." 

The  deduction  by  which  Sir  D.  Brewster  arrives  at  his  theory 
of  illumination  is  cased  upon  the  following  physical  and  phy- 
siological grounds.  If,  he  says,  the  object  upon  wluch  a  micro- 
scope is  focussed  be  lit  by  a  sur&oe  containing  an  infinite  number 
of  radiant  points,  the  images  formed  on  the  retina  of  the  shadows 
caused  by  the  intervention  of  opaque  parts  of  the  object  will  not  be 
coincident,  because  these  opaque  parts  cannot  possibly  be  situate 
exactly  in  the  focal  point  of  the  crossed  rays,  and  also  because  of 
the  spherical  aberration  which  gives  different  conjugate  foci  for 
images  formed  by  pencils  passing  through  the  lens  at  different 
distances  from  its  central  axis.  Hence  the  indistinctness  of  the 
total  effect  nroduced  by  a  number  of  not  accurately  coincident 
(that  is  overlapping)  images,  and  the  importance  of  illuminating 
the  object  from  one  point  only.  And  this  theory  is  embodied  in 
the  practical  directions  above  quoted. 

From  what  foUows  it  \nll  be  seen  that  this  physical  and 
physiological  reasoning  is  untenable.  It  is  sufficient  to  point  out 
nere  that  the  ''  condenser "  which  Sir  D.  Brewster  designed  with 
the  special  object  of  lighting  the  object  from  a  point,  upsets  his 
own  uieory ;  as  the  source  of  light  is  practically  tbe  surface  of  the 
lens  nearest  to  the  object— a  relatively  large  surface  from  which 
pencils  of  considerable  angular  value  are  directed  at  various 
inclination  to  the  axis !  consequently  the  illumination  by  daylight 
from  a  single  hole  in  a  window-shutter  has  no  support  from  the 
practice  of  artificial  illumination,  while  it  is  self-evident  that  when 
a  mirror  only  is  employed  the  illumination  is  simply  enfeebled  by 
exclusion  of  light. 

It  is  therefore  not  a  littie  remarkable  that  in  discussing  the 
proper  method  of  illuminating  objects  for  the  solar  Microscope  (by 
^reflected  "  light).  Sir  D.  Brewster  discards  the  illumination  from 
a  single  pointy  because  ''  in  consequence  of  the  light  arriving  from 
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one  direction  only  the  snrfaoe  of  the  illmninated  object  is  covered 
with  deep  shadows,  and  the  intensity  of  illamination  is  by  no  means 
sufficient  when  the  power  of  the  instrument  is  considered."  Hence 
he  proposes  *'  that  the  sun's  light  should  be  reflected  b^  a  very  large 
mirror  through  four  apertnresy  each  of  which  is  furnished  with  an 
illuminating  lens.  By  these  means  the  light  would  fall  upon  the 
object  in  four  different  directions,  and  by  shutting  up  one  or  more 
of  the  four  lenses  (or  parts  of  them)  we  shall  be  enabled  to  find  the 
particular  direction  of  the  light  which  is  best  suited  for  developing 
the  structure.*' 

In  1829  Dr.  Wollaston's  observations  were  made  pubUc,  and  a 
drawing  of  his  condenser  given  in  the  '  Philosophical  Transac- 
tions';  and  we  next  quote  from  Sir  D.  Brewster's  essay*  the 
following  passage : — *'  The  marked  difference  between  the  methods 
of  illumination  proposed  by  Dr.  Wollaston  and  Sir  D.  Brewster, 
induced  the  latter  to  publish  in  1831  a  paper  "  On  the  Principle  of 
Illumination  of  Microscopic  Objects/'  In  this  paper  the  mistake 
committed  by  Dr.  WoUaston  is  clearly  pointed  out.  The  rays  which 
Dr.  Wollaston  throws  upon  the  object,  in  place  of  being  rays 
actually  converged  to  afbctis,  as  they  ought  to  be,  are  rays  which 
diverge  from  a  focus  situated  between  the  object  and  the  lens. 
He  makes  the  focal  point  of  the  circular  margin  of  the  perforation 
(that  is,  the  diaphragm)  faU  upon  the  object  without  considering 
that  the  rays  which  pass  through  that  perforation  do  not  diverge 
from  it,  and  therefore  cannot  be  collected  in  the  conjugate  focus 
corresponding  to  the  j>erforation.  In  Dr.  Wollaston  s  diagram  t 
the  rays  which  are  incident  on  the  mirror  are  actuallv  drawn  as 
parallel  rays,  and  it  is  quite  clear  that  he  meant  them  to  be 
parallel  rays  issuing  from  the  buirs-eye  lantern  which  he  recom- 
mends. But  if  we  suppc^se  that  a  common  flame  is  used,  the  error 
is  just  of  the  same  nature.  It  is  a  distinct  image  of  the  flame  that 
should  be  thrown  on  the  object,  and  hence  the  penoration  (diaphragm 
aperture)  should  be  placed  dose  to  the  flame,  the  source  of  hght 
and  the  illuminated  object  forming  the  conjugate  foci  of  the  lens." 

It  is  not  for  the  sake  of  controversy,  but  because  the  sharp 
criticism  of  Dr.  Wollaston's  invention  by  Sir  D.  Brewster  offers  a 
starting-point  for  a  more  progressive  discussion  of  the  theory  of 
illumination,  that  the  present  writer  ventures  in  a  humble  way  to 
re-enact  the  part  of  sartor  resartus. 

It  is  first  of  all  to  be  noted  that  the  original  intention  of  an 
illuminator  which  should  collect  light  on  the  object  was  not  to 
condense  it,  but  to  exclude  any  other  rays  from  the  field  of  vision 
except  such  as  came  through  or  from  the  object.  Dr.  Wollaston 
lays  down  the  following  proposition  which  Sir  D.  Brewster  accepts 

•  *  EncycloD.  Brit.,*  vol.  xv.  p  49,  7th  ed. 
t  •Phil.  Trans./  1829^plutc  ii.  fig.  1. 
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as  the  same,  ^'  though  not  so  folly  deyeloped^''  as  his  own  proposi- 
tions ennnciated  in  1  and  5.  '*  In  the  illumination  of  microsoopio 
objects,  whatever  light  is  coUeoted  and  brought  to  the  eye  beyond 
that  which  is  folly  commanded  by  the  object-glasses  tends  rather  to 
impede  than  to  assist  vision."  In  the  next  place,  Dr.  Wollaston 
plainly  states  that  the  intensity  of  illumination  wQl  depend  upon 
the  diameter  of  the  illuminating  lens  and  the  proportion  of  the 
image  of  the  aperture  to  its  actual  size,  '^  which  may  be  regulated 
according  to  the  wish  of  the  observer."  Here  we  see  the  ^'  marked 
difference  between  the  principles  respectively  advocated  by  Dr. 
Wollaston  and  Sir  D.  Brewster.  The  former  advocates  the 
principle  of  illumination  from  a  large  radiant  surfsuse,  employing  at 
the  same  time  a  method  of  regulating  the  amount  of  lignt  derived 
from  the  original  source  by  a  diaphragm  perforation.  The  latter 
arranges  a  circumscribed  and  small  area  of  light-source,  a  point  of 
light  which  is  transferred  to  the  object  as  a  point  of  light  of  exactly 
the  same  size,  the  two  points  being  conjugate  focL  Now  it  is 
obvious  that  in  both  illuminators  the  intensity  of  light  is  not 
gained  by  condensation^  but  by  nearer  approach  to  the  object ;  the 
brightness  being  inversely  proportional  to  the  square  of  the  distance 
from  the  light-source.   It  is  equally  celrtain  that  m  both  illuminators 


upon  the  collecting  surfieu^  of  a  lens  much  larger  i 
^e  diaphragm  aperture,  and  after  various  changes  of  dix^ction  is 
again  concentrated  on  the  object.  Yet  in  reforming  the  original 
point  of  light  the  rays  previously  dispersed  until  they  occupy  the 
whole  surfiEtce  of  the  lens  which  focusses  them  on  the  object,  fall  in 
from  this  radiant  area  with  converging  lines  of  various  inclination 
to  the  axis :  thus  fulfilling  the  very  conditions  which  Sir  D. 
Brewster  considered  unsuitable,  and  wmch  he  sought  to  remove  by 
an  apparatus  which,  after  all,  acts  upon  the  '^  mistaken  principle 
charged  upon  Dr.  Wollaston !  Fortunately,  however,  for  micro- 
scopy, the  modem  objective  not  only  enables,  but  demands,  the 
adoption  of  this  principle,  which  perhaps  in  1829  Sir  D.  Brewster 
had  some  grounds  for  denouncing  as  a  mistake  when  single  lenses 
with  great  spherical  aberration  were  the  only  objectives  in  use. 

It  remains  now  to  examine  Sir  D.  Brewster's  criticism,  as  quoted 
above,  on  Dr.  WoUaston's  optical  diagram  and  its  explanation. 
The  rays  incident  on  the  mirror  are  drawn  parallel  (the  same 
blunder  is  repeated  to-day  in  our  handbooks !),  and  Sir  D.  Brewster 
says  truly  that  the  image  of  the  diaphragm  aperture  could  not  &11 

*  Anyone  may  satisfy  himself  of  this  fact  by  looking  at  a  light  (of  any  kind) 
through  a  lens  placed  before  the  eye  at  the  principal  focal  distance ;  when  the 
whole  8nrfiEu:e  of  the  lens  wiU  be  seen  equally  radiant,  while  the  primary  source 
is  not  seen. 

VOL.  n.  2  M 
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upon  the  object  imleeB  the  rays  diferged  from  the  diaphiagm 
towaids  the  ^oondensmg"  lens.  But  by  oonstrocting  the  diagnm 
(sB  heie  mm)  from  the  oMed  as  (he  starting-point,  we  readily  see 
that  a  ^t-soQice  placed  in  the  positioii  indicated  (ef)  would 


Fio.  1. 


Fio.  2. 


'^• 


■¥ 


Fio.  1,  from  Dr.  WoIlastoD'fl  data. 

Length  of  iobe 6     inchea 

Fooal  distance  of  object  from  lens '8      „ 

Distanoe  of  lenB  from  diaphragm     4*4      „ 

Aperture  in  diaphragm     *8      „ 

Badios  of  lens  to  give  the  focal  distance  wanted  ..     ..     '4      », 

Diameter  of  front  surface  of  ditto *4      ^ 

c/,  Oonjagato  foci  by  oonstrootion  showing  diverging  pencil  from 
light-sooroe. 

Fio.  2,  copied  from  p.  49,  *  EncycL  Brit,'  Sir  David  Brewster's  artide  on 
Microscopes. 

Focal  distance  of  object  from  lens 1*14  inch. 

Distance  of  lens  from  diaphragm 4*7      „ 

Aperture  in  diaphragm '2      „ 

Badiusoflens *5      „ 

Diameter  of  front  surface -6      „ 

Both  figures  show  the  effect  of  the  diaphragm  aperture  in  determining  oonjii- 
gate  foci  and  divergence  of  pencil.  Fig.  2  is,  however,  not  drawn  to  s<»le 
accurately  in  accordance  with  Dr.  Wollaston's  data,  and  therefore  exaggerates 
the  supposed  error  of  focus. 

Dotted  lines  show  the  focus  for  parallel  rays.  Continuous  lines,  conjugate 
fed. 

NJB.  By  this  arrangement  the  upper  surfiioe  of  the  condensing  l^is  becomes 
virtually  the  light-source,  and  the  diaphragm  aperture  just  over  the  mirror  acts 
on  the  same  principle  as  in  the  Brewster  illuminator.  Obviously  the  best 
arrangement  would  be  to  leave  the  mirror  free  and  remove  the  aiaphragm» 
placing  a  revolving  diaphragm  with  apertures  just  over  the  lens  at  cT . 

S>e  the  necessary  outlines  of  the  divergiDg  and  converging  cones, 
e  apices  of  which  shall  be  conjugate  foci.  But  Sir  D.  Brewster's 
illummator  eflfects  nothing  more,  and  in  passing  judgment  on  the 
positioned  the  diaphragm  in  Dr.  Wollastons  apparatus,  he  lays  him- 
self open  to  objections  of  a  graver  kind  against  nis  own  arrangement 
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For  since,  theoretically^  any  plane  below  the  diaphragm  (or  even  its 
own  aperture)  may  be  considered  the  illnminatmg  surface  whether 
the  light  reaches  snch  a  position  directly  or  by  means  of  reflecting 
or  lefracting  media,  the  best  position  of  diaphragm  may  con- 
sequently be  affirmed  to  be  above  the  last  reflecting  or  refracting 
snrfiEU^,  as  thus  the  regulation  of  light-intensity  may  always  be 
controlled  without  any  onan^e  of  apparatus.  But  it  is  a  matter  of 
daily  experience  that  the  position  of  the  diaphragm  in  Microscopes 
of  various  model,  and  in  "  condensers "  of  various  construction^  is 
not  dependent  upon  the  principle  contended  for  by  Sir  D.  Brewster, 
namely,  of  immediate  proximity  to  the  li^ht-eource,  since  in  all 
later  constructions  the  diaphragm  is  a  constituent  part  of  the  con- 
densing apparatus,  and  situate  always  at  some  distance  firom  mirror 
or  lamp.  The  reason  for  which  may  be  found  in  the  principles 
here  enunciated. 

What  is,  however^  practicaUv  valuable  in  the  illuminators  of 
WoUaston  and  Brewster,  is  not  the  application  of  a  single  narrow 
axial  pencil  of  light,  but  of  a  comparatively  wide  illuminating  cone 
whose  base  is  formed  by  the  radiant  surface  of  the  collecting  lens 
next  the  object.  And  the  suggestion  therein  conveyed  covers  most 
of  the  designs  subsequently  adopted  of  combining  with  an  illu- 
minating lens  diaphragms  pierced  vrith  apertures  of  various  size 
and  form  giving  oblique,  central,  or  full  all  round  illumination. 
But  microscopy  is  more  particukjrly  indebted  to  Sir  D.  Brewster 
for  his  emphatic  advocacy  of  a  scientific  study  of  a  too  long 
n^lected  subject.  *'  The  art  of  illuminating  microscopic  objects 
is,"  he  says,  '*  of  no  less  importance  than  that  of  preparing  tiiem 
for  observation,"  and  he  reiterates  in  the  same  article  his  conviction 
that  *'  the  progress  of  discovery  with  the  Microscope  must  depend 
upon  the  scientific  illumination  of  the  objects  under  examination." 
And  again,  **  I  have  no  hesitation  in  sayino^  that  the  apparatus  for 
illumination  requires  to  be  as  perfect  as  the  apparatus  of  vision ; 
and  on  this  account  I  would  recommend  that  the  illuminating  lens 
should  be  perfectly  free  from  chromatic  and  spherical  aberration,  and 
that  the  greatest  care  be  taken  to  exclude  all  extraneous  light,  both 
from  the  object  and  from  the  eye  of  the  observer."* 

Duiardin  and  others  taught  the  same  doctrine  that  WoUaston 
contended  for,  namely,  that  a  converging  light  was  best.  Pritchard, 
on  the  contrary,  held  that  difficult  test  objects  could  be  best 
seen  with  diverging  light.    Harting,  who  mentions  Pritchard's 

*  The  Jmy  in  a  Report  on  Microscopes  exhibited  at  the  first  world's  &ir 
(1851),  mention  8ir  D.  Brewster's  methcMl  of  iUumination  by  achromatio  lens 
combinations  placed  beneath  the  stage,  and  state  their  belief  that  it  is  a  great 
advance  on  the  simple  condenser  of  Dr.  V^ollaston.  Bat,  as  aboTO  shown  by 
diagrammatic  construction.  Dr.  WoUaston'a  condenser  eJQTects  the  very  same  resaft 
— a  conjugate  image  and  an  illnminating  pencil  of  considerable  angular  con- 
Vtirgence. 

2  M  2 


Digitized  by 


Google 


512  Transactions  of  the  Society. 

view  of  the  matter,  tries  to  explain  it  as  an  effect  produced  by  the 
object  upon  the  course  of  the  rays  passing  into  the  objectiye,  and 
proposes  an  eclectic  mode  of  solving  the  difficulty,  by  employing 
parallel,  converging  or  diverging  rays,  according  to  the  nature 
of  the  object,  and  other  circumstances  special  to  each  case.  He 
farther  says,  speaking  of  the  means  by  which,  as  he  supposed,  a 
proper  direction  could  be  given  to  the  illuminating  rays,  thoit  the 
shape  of  the  plane  mirror  was  a  matter  of  indifference,  while  of 
course  the  concave  mirror  must  necessarily  be  round.  Goring,  on 
the  contrary,  maintained  that  the  mirror  should  be  shaped  empti- 
cally,  and  as  large  as  possible  (5  x  4).  Schleiden  remarks  tnat 
where  it  is  possible,  light  finom  a  plane  mirror  is  to  be  preferred, 
because  parallel  rays  are  more  advantageous  for  correct  observa- 
tion, although  they  give  a  less  intense  light  ''  For  it  appears,"  he 
adds,  ''as  though  a  shifting  of  the  image  was  occasioned  by  the 
convergence  of  rays  reflected  from  the  concave  mirror."  But 
though  he  has  often  observed  this,  he  confesses  that  he  cannot 
explfon  it,  and  that ''  our  opticians  leave  us  in  respect  to  this  matter 
qmte  in  the  dark."  ♦ 

Dr.  Carpenter,  in  his  article  on  the  Microscope,!  follows  Sir  D. 
Brewster  in  his  explanations  and  directions  respecting  illumina- 
tion. I  quote  the  following  extracts :  — ^**  The  principle  of  illumina- 
tion on  which  Sir  D.  Brewster  lays  great,  and  we  think  fully 
deserved  stress,  is  that  the  focus  of  the  illuminating  rays  shall  be 
coincident  with  the  object  so  that  there  shall  not  be  two  sets  of 
rays  at  different  angles,  one  proceeding  from  the  luminous  object 
^urce  of  light?)  and  the  other  from  tiie  object  to  be  magnified." 
Commenting  further  on  the  best  means  of  developing  tUs  prin- 
ciple, Dr.  Carpenter  says,  '*  The  rays  of  light  proceeding  from  the 
radiant  point  being  brought  to  a  focus  by  the  'condenser'  on  the 
object,  cross  each  other  there,  and  should  proceed  to  the  object- 

S'ass  of  the  microscope  as  if  they  came  &om  the  object  itscJf. 
ow  unless  they  are  made  to  converge  upon  the  object  at  the  same 
angle  at  which  they  diverge  to  enter  the  objective,  we  cannot  but 
thmk  that  a  source  of  error  still  remains,  ana  that  the  most  perfect 
image  possible  formed  by  an  achromatic  object-glass  of  an  object 
which  is  artificially  illuminated,  can  only  lie  produced  when  the 
rays  from  the  source  of  light  take  exactly  the  same  course  as  if 
they  proceeded  from  the  object  itself.  That  they  may  have  this 
course  they  must  be  made  to  converge  upon  the  object  by  a  con- 
densmg  lens  whose  focus-  for  parallel  rays  shall  be  the  same  as  tiie 
acting  focus  of  the  objective.  A  diffiorent  condenser  would  thus 
be  required  for  every  objective." 

But  the  practical  experience  of  this  able  microscopist  does  not 

•  Qaoted  from  N'ageli  and  Schwendener,  2ud  ed.  V-  92.    *" 
t  Todd'fl  •  Cyclop.  Anat.,'  vol.  iii.  1847. 
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appear  to  Lave  agreed  with  the  theory  proponnded  by  the  autho- 
rities of  the  day,  aa  will  be  seen  from  the  following  extract : — 
<'  We  may  mention  it  as  a  fact  for  which  we  cannot  very  well 
account,  uiat  we  have  been  able  to  obtain  a  very  beantifol  and  dis^ 
tinct  illmnination  by  the  use  of  an  aplanatic  donblet  condenser, 
receiyin^  its  rays  from  the  ground-glass  globe  of  the  common  tables 
lamp,  which  would  not  seem  to  furnish  any  of  the  conditions  that 
we  naye  dwelt  on  as  of  theoretical  importance." 

In  respect  to  the  opinions  expressed  in  the  above  quotations, 
I  need  at  present  only  remark  that  although  a  theory  of  illumina< 
tion  is  partially  indicated  in  the  acceptance  of  Brewster's  ^*  achro- 
matic condenser"  and  the  principle  of  its  mode  of  action,  as  ex- 
phoned  by  its  inyentor  (wnich  nas  already  been  criticized),  the 
suggestion  of  optical  relation  between  the  size  of  the  illuminating 
cone  and  the  aperture  of  the  objective,  more  distincUy  asserted  by 
Boss  (see  cmte),  is  based  upon  the  assumption  that  every  objective 
works  best  at  its  fullest  aperture,  which  is  rarely  the  case,  and  that 
"  definition  "  and  ''  penetration  "  are  always  improved  by  intense 
light,  which  is  the  case  only  when  the  focussing  function  of  the 
olgective  is  absolutely  perfect;  and  even  then  definition  becomes 
more  critical  as  the  whok  aperture  of  the  objective  is  occupied  at 
the  same  moment.  Sir  D.  Brewster's  insistance  on  the  propriety 
of  using  a  narrow  point  of  light,  amounts  in  practice,  when  his 
illuminator  is  used,  to  this — that  its  specific  intensity  is  first 
equalized  by  being  distributed  over  a  lar^e  radiant  surface,  viz.  of 
the  lens  next  to  the  object,  and  then  directed  from  a  number  of 
radiant  points  in  lines  converging  on  the  object.  The  true  rationale 
of ''  demiition,"  so  far  as  brightness  of  illumination  is  concerned,  is 
indicated  by  Helmholtz  in  his  essay  *^  On  the  Limits  of  Optical 
Gipacity  of  the  Microscope,"  written  at  a  much  later  date,  ouffi- 
dent  delineating  shadow,  he  says,  can  only  be  got  by  narrowing 
the  size  of  the  illuminating  pencil,  and  a  comparatively  large  illu- 
minating cone  can  be  apjuied  beneath  the  object  only  when  tho 
objective  admits  a  large  incident  cone.  But  it  must  be  borne  in 
mind  that  large  angular  aperture  is  associated  with  high  magni- 
fying powers,  and  as  the  optical  aperture  of  such  objectives  dimi- 
nishee  with  each  increase  of  magnifying  power,  diffiraction  effects 
begin  to  affect  the  delineation.  The  l£eory  of  these  diffraction 
effects  was  not  however  studied  or  followed  out  to  its  proper  con- 
clusion by  any  writer  of  that  date.  Again,  it  has  been  fully 
demonstrated  that  the  function  of  large  aperture  is  summed  up  in 
the  admission  and  transmission  of  difi^tion  pencils,  caused  by  the 
splitting  of  such  pencils  of  Imht  as  Ml  upon  minute  details  of  the 
object  mto  diffiraction  p^icils  which  do  not  follow  the  original 
direction  of  the  pencils  thrown  by  the  illuminator.  And  although 
fresh  detail  is  thereby  introduced  into  the  image  by  an  objed;ive  of 


Digitized  by 


Google 


514  Tra/MOdions  cj  (he  Society. 

large  ap^nre,  when  the  object  contains  siuih  detail,  tihe  greater 
admission  of  light  through  such  an  objective  when  viewing  an 
object  which  does  not  contain  such  detail,  severely  tests  its  capacity 
of  definition  by  flooding  out  the  delineating  shadows.  Thus  the 
benefit  of  a  wide  illuminating  cone  is  confined  to  particular  cases, 
and  is  not  of  general  application. 

Further,  as  respects  the  necessity  of  a  different  condenser  for 
every  object :  everyone  is  of  course  aware  in  our  day  that  a  single 
illuminating  lens,  if  constructed  to  admit  the  widest  pencils  re- 
quired for  any  objective,  can  also  be  used  for  objectives  of  lesser 
aperture,  when  the  incident  light  is  regulated  by  a  diaphragm 
properly  placed  at  the  plane  of  its  lower  focus,  and  supplied  with 
openings  of  the  required  size.  But  this  regulation  of  the  size  of 
incident  pencils  did  not  enter  into  the  design  of  the  Brewster 
illuminator,  and  it  may  fsiirly  be  inferred  that  the  special  function 
of  a  diaphragm  as  now  used  was  not  then  (as  it  is  not  always  now) 
comprehend^  The  Brewster  design  has  indeed  been  long  supers 
seded  by  arrangements  which  leave  the  mirror  free  and  yet  combine 
refraction  and  reflection  of  light  in  pencils  of  any  desired  angular 
magnitude  appUcable  to  cented  or  lateral  illumination  as  wdi  as 
for  showing  a  positive  image  on  a  i&tk  background,  so  that  every 
desired  mode  of  illumination  may  be  effected  without  change  of 
apparatus,  or  of  the  position  of  light-source.  But  for  the  present 
improved  arrangements  we  are  indebted  to  the  practical  optician 
ratner  than  to  any  general  advance  in  theoretical  Kuowledga  For 
we  still  hear  a  great  deal  about  *'  condensing  "  lenses,  which  never- 
theless onlv  increase  the  brightness  by  bringing  an  image  of  the 
original  UghtHSOurce  nearer  to  the  eye  by  optic^  means,  without 
any  actual  increase  of  specific  intensity.  We  are  still  taught  Ihe 
superiority  of  achromatic  illumination,  though  it  is  easy  to  control 
by  proper  use  of  a  diaphragm  any  excess  of  colour  that  may  arise 
from  dispersion  of  ravs  given  off  by  reflection  from  mirrors,  prisms, 
&a  And  yet  we  still  find  the  diaphra^,  whose  special  function  is 
to  regulate  by  limiting  apertures  the  size  of  the  illuminating  cone, 
placed  in  any  chance  position  required  by  the  mere  mechanical 
exigencies  of  a  thick  Microscope  stage ;  the  usual  consequence  of 
which  is  that  when  an  objective  of  even  moderate  power  is  used,  its 
angular  aperture  is  fjEtr  in  excess  of  any  illuminating  cone  which 
can  be  brought  to  bear  on  the  object,  so  ihat  the  niU  resolving 
power  of  the  objective  cannot  be  obtained  without  additional  appa- 
ratus. And  while  it  is  universally  accepted  that  light  is  shut  off 
by  means  of  the  diaphragm,  we  still  find  the  old  diagrams  of  mirror 
reflection  invariably  indicating — in  defiance  of  the  fundamental 
law  of  incidence  and  reflection — a  parallel  beam  of  light  traced  in 
towards  the  object,  whereas  a  moment's  consideration  must  con- 
vince everyone  that  if  light  is   incident  with  parallel  rays  upon  a 
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mioroecopic  obiect  only  an  infimteBimally  small  amount  of  light  can 
be  directed  in  the  axial  line  upon  the  object,  and  that  di^^ 
ings  haying  a  larger  diameter  than  the  object  could  have  no  effect 
of  eiclnding  ligh^  thoi^h  we  know  the  contrary  to  be  the  case. 
And  this  consideration  brin^  me  to  remark  on  the  singular 
absence  of  any  scientific  exposition  <^  the  respectiye  functions  of 
the  plane  and  concave  mirror,  and  the  function  of  the  diaphragm 
wlm  employed  with  the  mirror;  althouffh  these  illuminators 
are  of  fundamental  import  to  the  general  theory  of  illumination, 
while  their  constant  employment  renders  the  science  of  their  effec- 
tual a]^plication  a  matter  of  prime  and  lasting  necessity.*  Li 
comparison  with  this  extraordinary  omission,  the  perpetuaUy  exer- 
dsed  ingenuity  in  construction  of  new  *'  condensers  "  and  reflectors 
c{  all  kinds,  and  the  mnch-£EtYoured  discussion  of  exceptional  and 
often  useless  methods  of  illumination,  M  in  real  and  general  interest. 
Another  remarkable  omission  is  the  absence  of  any  study  of 
the  effect  of  the  object  which  interyenes  at  the  crossing  point  of 
conyerging  illumination  and  the  diyer^g  pencils  of  light  emitted 
fiom  the  object  The  fact  is  too  obyious  to  escape  the  notice  of 
any  practised  observer  that  mere  incidence  of  ught  is  not  the 
sole  determining  condition  of  perfect  definitioiL  A  complete  theory 
of  iUumination  requires  some  special  study  of  the  physical  effect  of 
the  constituent  piuiicles  of  the  object  on  the  rays  mcident  upon 
them,  whether  from  below  or  above.  The  intervention  of  the 
object  mu$t  break  the  continuity  of  these  rays  (how  otherwise 
would  delineating  shadows  exist  ?).  Opaque  parts  interrupt  more 
or  less  the  passage  of  a  large  number  of  ray%  while  dimaction 
causes  the  actional  phenomena  of  points  of  light  which  initiate 
a  new  series  of  Ught  pencils  whose  anpearance  in  the  objective 
image  is  necessary  to  its  perfect  delmeation  of  detail  And 
even  where  Ught  passes  through  transparent  parts  of  the  object 
it  is  possible,  nay  probable,  that  its  transmission  is  not  unaffected 
l^  dinerences  of  homogeneity  and  specific  gravity  of  the  substance 
of  the  object  ^hich  has  some  thickness,  even  in  the  finest 
preparations).  Such  faults  radicaUy  dispose  at  the  received  notion 
that  transmitted  Ught  passes  without  cnange  of  direction  through 
the  object.  33ie  different  specific  density,  for  instance,  of  the  fluids 
in  which  a  preparation  is  preserved  cannot  but  possess  some 
influence,  just  as  afferent  specific  density  and  thickness  of  a  glass 
cover  prepuce  an  efikct  for  which  correction  of  the  objective  has  long 
been  acknowledged  to  be  necessary.  In  short,  the  principle  of 
homogeneous  immersion  applies  equally  to  the  operation  of  the 
partksular  preservative  menstrua  used,  which  comprise  such  various 
fluids  as  glycerine,  spirit,  turpentine,  saline  solutions,  &c.    It  is  not^ 

*  The  latest  editions  of  onr  Mioroecope  manimla  are  as  bare  of  infonnation  io 
this  respect  as  the  earliest 
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therefore^  too  much  to  afiElrm  that  a  ri^t  understanding  of  opticid 
effects  (initiated  before  the  specific  ranotion  of  the  objective  is 
called  into  play)  would  have  sufficed  to  expose  the  weakness  of  the 
strangely  inadequate  theory  <^  the  Microscope  indicated  in  our 
handbooks  by  the  hypotheses  of  penetrating  and  resolvmg  powers ; 
and  that  the  maxim  not  long  smce  considered  unassailabk,  *^  No 
resolution  without  magnifying  power/'  requires  qualification  in 
many  important  particulars. 

The  loregoine  observations  ccmfirm  to  a  large  extent  a  state- 
ment made  by  Mr.  Crisp  in  a  communication  reed  last  year  before 
the  Sociely,*  which  I  take  the  liberty  of  quoting  here: — "At 
the  present  time/'  says  this  gentleman,  ^  there  is  nothing  extant 
whicn  constitutes  a  commencement  of  a  systematic  theoretical 
treatment  of  the  subject  of  illumination ;  yet,  being  purely  optical, 
it  is  obviously  capable  of  being  so  treated,  and  great  practical 
advantages  would  undoubtedly  follow  from  the  development  of 
an  exact  theory  on  the  subject.  In  nothing  has  the  ingenuity  of 
microscopists  been  more  exercised  than  in  we  invention  <^  novel 
modes  of  illumination  for  lined  objects ;  but  however  clearly  these 
appliances  may  bring  out  particular  appearances,  there  is  ^[ood 
reason  to  believe  that  in  the  majority  of  cases  they  are  illusions, 
originating  in  the  character  of  the  illumination  employed,  and  that 
all  possible  methods  of  illumination  may  be  reduced  from  the  fifty 
or  more  kinds  now  existing  to  less  than  half  a  dozen  at  the  most.' 

In  adding  to  Mr.  Crisp's  milder  denunciation  a  charge  of  erro- 
neous teaching  in  respect  of  '*  the  scientific  illumination  of  objects  " 
so  strenuously  contended  for  by  Sir  D.  Brewster,  I  am  fully 
sensible  that  such  a  charge  requires  to  be  sustained,  not  merely  by 
the  evidence  above  adduced  of  contradictory  opinion  and  practice, 
as  well  as  absence  of  definite  rule,  which  prevfldls  at  the  nresent 
time,  but  also  by  some  alternative  exposition  of  fiatcts  based  on  aemon- 
stration  as  weU  as  theory.  Such  an  exposition  may  be  found  ifi 
the  respective  essays  (^  Professors  Nageh  and  Schwendener,  Abbe, 
Helmholtz,  and  others,  but  as  it  seems  to  be  little  known  or  appre- 
ciated in  English  microscopy,  an  attempt  to  give  some  account  of 
what  is  authoritatively  taught  abroad  as  a  scientific  theory  of  illu* 
mination,  may  serve  at  least  to  remove  the  reproach  of  inattention 
on  the  part  of  English  microscopists  to  the  systematic  study  of  so 
import^t  a  subject.  And  it  may  be  well  also  that  the  student 
should  realize  more  distinctly  how  much  of  the  actual  performance 
(d  his  Microscope  depends  upon  the  scientific  application  of  his 
illuminating  apparatus,  even  if  he  work  with  such  simple  iUumina- 
toRi  as  the  plane  and  concave  mirror. 

It  need  scarcely  be  remarked  that  if  the  Microscope  could 
always  be  turned  towards  a  bright  expanse  of  sky  or  reflected 

♦  This  Journal,  i.  (1878X  p.  126. 
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(Bninli^t  (as  from  a  cloud,  whitened  wall,  &o.),  or  towards  an 
artificial  Ught-sonrce  of  sufficient  extent  of  surface  and  from  every 
point  of  wnich  an  equally  diffiised  li^ht  emanated  (e.  s.  lamplight 
with  ground-glass  plate  in  front  of  it  or  reflector  h^iind  it),  no 
other  illuminator  would  be  required  for  the  greater  number  of 
observations  made.  But  on  account  of  the  mechanical  arrange- 
ments of  the  Microscope  and  for  the  convenience  of  the  observer 
a  mirror  is  an  indispaisable  addition,  while  for  greater  control 
over  the  intensity  of  the  light  two  accessory  i^ruments  are 
desirable:  namely,  a  diaphra^  for  exclusion  and  a  lens  for 
collection  (not  condensation)  of  light 

Li  discussing  the  action  of  the  plane  mirror  as  applied  to  the 
Microscope,  it  must  be  borne  in  mind  that  from  every  light-source 
having  a  greater  area  of  surface  than  that  of  the  mirror  itself  there 
emanates  a  converging  beam  of  U^ht,  which,  after  reflection,  must 
conver^  further  to  a  given  point  in  the  axial  line  of  the  reflected 
cone.  If  we  hold  a  small  mirror  in  the  hand,  with  its  surfSsice  turned 
towards  an  unlimited  expanse  of  bright  sky,  and  so  inclined  to  the 
eje  looking  down  upon  it  that  the  observer  may  see  the  reflected 
sky,  then,  as  the  mirror  is  held  further  from  or  nearer  to  the  eye, 
a  greater  or  smaller  extent  of  sky  is  seen :  or,  if  we  look  at  a  land- 
scape, or  a  row  of  houses,  or  trees,  &c.,  reflected  from  the  mirror, 
a  greater  or  less  number  of  objects  is  included  in  the  field  of  vision 
according  to  the  distance  of  the  mirror  from  the  eye.  And  in 
every  case  the  field  of  vision  is  circumscribed  by  lines  drawn  from 
the  pupil  to  the  periphery  of  the  mirror  and  continued  into  space 
in  the  direction  of  incidence.  A  trivial  experiment !  but  serving 
to  demonstrate  that  daylight  illumination  with  the  plane  mirror 
must  always  he  effected  with  converging  light.  Each  point  in  the 
surface  of  the  mirror  reflects  independently  in  every  direction  the 
light  it  receives,  and  consequently  when  (in  place  of  the  eye 
looking  upon  the  mirror)  we  suppose  an  object  to  be  placed  on  the 
Microscope  stage  and  in  the  optical  axis  of  the  instrument,  the 
whole  mirror  appears  as  a  self-luminous  surface  in  relation  to  that 
object  Moreover,  the  luminousness  of  the  sxabce  remains  equal, 
whether  the  surface  be  curved  or  not  (supposing  of  course  the 
light-source  to  be  of  practically  unlimited  extent).  By  reference 
to  Fig.  3  it  will  be  seen  that  a  converging  incident  beam  on 
the  plane  mirror  is  reflected  on  the  same  fo^  point  as  the  parallel 
beam  thrown  on  the  concave  mirror ;  and  that  a  certain  incunation 
of  the  mirror  (supposing  it  to  be  centered  on  the  optical  axis  of  the 
instrument  and  arrang^  for  direct  central  illumination)  of  45"^  is 
necessary  in  order  to  reflect  this  converging  beam  on  tine  object 

When  a  parallel  beam  of  light  is  reflected  from  tibe  plane 
mirror  set  at  45°  to  the  axis  of  the  instrument,  the  central  rays 
alone  M  on  the  object  and  the  illumination  is  proportionally 


Digitized  by 


Google 


518  Transaduma  of  the  Society. 

feeble.  But  if  the  mirror  be  indined  forwards,  backwards,  or 
sidewards,  at  a  greater  angle,  the  outside  rays  of  the  beam  fall 
with  a  caiain  obliquity,  depending  upon  the  size  of  the  reflected 

Fio.  8.* 


Fig.  8,  to  show  that  plane  and  ooncave  minors  have  an  exactly  similar'  con- 
verging effect  from  the  mirror  npon  the  object. 

The  effect  of  the  curve  of  the  concave  mirror  is,  here,  to  oanse  parallel  wj9 
incident  npon  it  to  be  converged  ¥rith  an  inclination  to  F  P  equal  to  tiiat  which  is 
produced  by  means  of  the  plane  mirror  when  a  larger  converging  cone  of  rays 
mUs  upon  it ;  the  area  of  mirror  sur£eM>e  being  praoticaUy  equal  in  both. 
Angle  of  aperture,  20^. 
Distance  of  mirror  from  F  P,  4  inches. 
Radius  of  curve  of  concave  mirror,  12  inches. 
a  a,  Radii  for  constructing  angles  of  incidenoe  and  reflection  on  concave 

mirror. 
h  6,  Verticals  to  plane  mirror. 
Dotted  lines  =  direction  of  incident  light  upon  plane  mirror. 
Continuous  lines  =  direction  of  rays  incident  upon  concave  mirror. 

beam  and  its  freedom  from  obstruction  by  the  projection  of  stage 
or  other  impediment  to  free  play  of  the  li^ht.  In  the  small  model 
instruments  in  which  a  relatiyely  large  mirror  is  centrally  fixed  at 
a  short  distance  beneath  the  stage,  the  oblique  illumination  thus 
obtained  has  a  marked  influence  upon  the  delineation  of  many 
objects. 

When,  again,  the  surface  of  light-source  is  reduced  less  than  that 
of  the  mirror,  the  illuminating  pencil  fiEdls  with  diverging  rays  upon 
the  mirror  and  with  corresponding  diminution  of  light  intensity, 
the  same  divergence  and  diminution  of  light  effect  continuing  after 
reflection. 

What  now  is  the  function  of  the  diaphragm  as  ordinarily  used 
with  the  plane  mirror  ?  It  is  evident  from  inspection  of  Figs.  4, 5,  6,t 

*  The  dotted  lines,  by  error  of  the  en^ver,  are  drawn  fmrallel  with  each  other : 
each  line  tnced  backwards  from  the  ^ject  has  its  special  angle  of  divergence 
from,  or  convergence  towards,  the  mirror. 

t  Taken  from  the  Handbook  of  Nageli  and  Schwendener. 
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where  AB  represents  the  plane  mirror,  CD  the  ooncaye  mirror, 
a — hy  the  aperture  in  a  diaphragm  below  the  stage,  and  p  a  point 
in  the  focal  plane  of  the  object  on  which  the  Microscope  is  focnssed, 
l^t  the  linee  pm,  pn,  form  the  .limiting  boundary  of  a  con- 
yerging  cone  of  light-rays  reflected  by  either  mirror.  Assnming 
that  the  mirror  is  large  enough  to  occupy  the  base  of  this  illnmi- 
nating  cone,  the  intensity  of  illnmination  will  vary  with  the  size  of 
the  aperture  in  the  diaphragm.  And  it  matters  not  whether  the 
mirror  be  nearer  to  or  further  from  the  point  jp,  if  only  it  be  large 
enough  to  subtend  the  base  of  the  cone :  for  since  the  area  of 
reflecting  surface  increases  with  its  distance  &om  the  point  p,  the 
number  of  illuminating  points  compensates  for  diminished  intensity 
of  light  If  the  dia^mtgm  were  removed,  the  fSsice  of  Uie  mirror 
would  form  the  base  of  the  illuminating  cone,  and  in  proportion  as 
the  mirror  is  brought  nearer  to  the  point  jt?,  will  the  angular 
spread  of  this  cone  increase. 

It  follows  also,  from  the  demonstration  given  with  Fig.  8, 
that  the  cone  of  light  from  the  concave  mirror,  circumscribed  by 
the  same  diaphragm  aperture,  illuminates  the  point  p  as  weU 
(but  no  better)  whether  its  focus  faUs  exactly  upon  jp,  or  not.  As 
the  curve  is  without  influence  in  this  direction,  so  the  position  of 
its  focus  has  no  optical  significance.  When  the  condition  of  un- 
limited expanse  of  sky  light  is  realized,  the  converging  cone  of  tiie 
Slane  mirror  reflection  has  as  good  a  claim  to  be  considered  ^^con- 
ensed  "  light  as  that  of  the  concave  mirror,  or  that  of  the  collect- 
ing lens.  But  when  its  surfiEice  does  not  afford  a  sufficiently  large 
base  for  a  cone  of  light,  which  might  act  with  real  optical  dSect 
through  a  given  diaphragm  aperture,  it  is  then  dencient:  and 
when  it  is  sufficient  for  all  e^ts  the  diaphragm  has  a  special 
function  to  fulfil  in  controlling  by  exclusion  or  admission  the 
amount  of  light  req^uired  for  each  object  accordiug  to  the  magnifying 
power  of  the  objective  used. 

But  in  the  next  place,  if  we  compare  the  outward  course  of  the 
lines  (in  Figs.  4,  5,  6),  which  represent  the  incidence  of  the  respec- 
tive cones  of  light  feJling  upon  the  two  mirrors  from  the  respective 
liffht-souroes,  we  find  £fferences  which  suggest  reasons  for  the 
sdection  of  one  or  the  other  according  to  the  particular  circum- 
stances of  the  case. 

If  the  Microscope  be  set  up  close  to  the  window,  and  the  mirror 
towards  a  clear  sky,  the  condition  of  an  unlimited  expanse  of  lights 
source  is  fulfilled,  provided  the  window-frame  allows  passage  to  all 
rays  of  light  incluaed  within  the  outlines  of  the  cone  traced  by  tiie 
outermost  rays  incident  upon  the  mirror  to  form  the  illumination. 
Thus,  if  pm  and  pn  represent  the  outlines  of  a  luminous  cone 
toudiing  the  edges  ah  of  the  diaphragm  aperture  and  based  on  the 
mirror  AB,  then  the  incidence  is  found  by  construction  (in  tracing 
back  the  angle  of  incidence  equtd  to  that  of  reflection)  at  s  and  i. 
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Bnt  from  the  concave  mirtor  CD  the  linee  of  incidence  are  fonnd 
at  d'  and  ^,  the  central  ray  being  the  same  for  both  mirrors  (Fig.  5). 
If  there  be  sufficient  sky  snrfEtce  uniformly  illuminated  and  nothing 
intervene  between  s  and  i  to  obstruct  the  passage  of  light,  it  is  a 


Fia.4. 


Fm.  5. 


matter  of  indifference  whether  the  incident  rays  converge  at  irm, 
in,  or  diverge  at  s'm,  f  n.  But  when  anyming  intervenes  to 
obstruct  or  occasion  loss  of  light,  then  the  form  and  position  of  the 
mirror  surfiAce  becomes  important,  and  that  particular  combination 
will  act  best  which  avoids  tne  impediment,  or  the  loss  of  light  occa- 
sioned by  it  For  instance,  if  dark  clouds  occupy  wim  bright 
clouds  the  expanse  recjuired  for  illumination  with  the  plane  mirror, 
the  concave  mirror  disposed  so  as  to  receive  rays  from  the  bright 
doud  and  reunite  them  in  p^  would  give  a  maximum  light;  and 
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ffimilarly  the  concave  mirror  will  produce  a  more  intense  light 
wheneyer  the  light-sonrce  has  a  hmited  ext^t  (e.  g.  flame  of  a 
lamp),  provided  that  the  source  of  light  and  the  object  stand  to 
each  otner  in  the  relations  <^  conjugate  foci  (as  in  Wollaston  or 
Brewster  ^*  condensers  "). 

Pio.  6. 


Figs.  4  -6,  showing  action  of  concave  and  plane  minor  compared. 
Fig.  4»  Mirror  inclined  at  35^. 
Fig.  5,  ^       „  40°. 

Fio.6,  „        „  45°. 

/  Pj  Focal  plane  of  object. 
a  6,  Aperture  of  diaphragm. 
0  D,  Concave  mirror. 
A  B,  Plane  mirror. 

8 1,  GonvergpLog  beam  on  plane  minor  reflected  to  /p  =  20°. 
s*  if.  Diverging  beam  on  concave  mirror  reflected  to  fp=  20°. 
Supposing  sufficient  extent  of  light-source  (sky,  e.  g.),  and  sufficient  mirror 
surface,  the  plane  mirror  gives  an  equal  illumination  with  concave  mirror. 

N.B.  The  conjugate  focus  of  ooncave  minor  varies  with  inclinations  of  mirror 
towaids  axis  of  instrument. 

The  diaphragm  aperture  determines  the  angle  of  oonvergenoe  within  limits 
prescribed  by  extent  of  light-source  and  mirror  surfiEMse. 

It  mnst  then  be  accepted  as  a  general  proposition  that  the 
iUomination  of  any  and  every  single  point  in  the  fidd  of  vision  is 
of  necessity  always  effected  by  converging  light.  The  illmninating 
rays  cross  each  other  at  the  plane  of  me  object  when  the  plane 
mirror  as  well  as  when  any  concave  mirror  or  condensing  lens  is 
nsed.  And  it  is  inconceivable  that  snch  directions  should  be  given 
(and  called  excellent  I  npon  Bir  D.  Brewster's  anthority)  as  may 
be  found  in  '  The  Microscope/  by  Jabez  HogR,  1854,  page  51,  as 
follows :  "^  Only  a  portion  of  the  object  shonkl  be  viewed  at  one 
time,  and  every  other  part  exdnded.  The  light  which  illmninates 
that  part  should  be  admitted  through  a  small  diaphragm  (!) — if  in 
the  aay4ime  dose  a  portion  of  the  windovyshuttere "  (!).  The 
customary  manner  of  speaking  of  parallel  or  diverging  ravs  as 
being  employed  to  illuminate  according  to  circumstances  (!)  the 
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field  of  vision,  meaning  thereby  each  oongtitnent  point  of  it,  ia 
equally  opposed  to  the  simplest  law  of  optica 

W  ith  reference  to  the  yarions  lens  combinations  interposed  in 
the  course  of  the  incident  light,  it  is  easy  to  show  that  their  effect 
is  exerted  only  under  epeciai  cireumsta/nces,  as  has  been  shown  of 
the  form  and  position  of  the  mirror.  Thns,  if  we  take  Sir  D. 
Brewster's  condenser  (Fig.  8),  where  F  is  a  point  in  the  plane  of  the 

Fio.  7.  Fig.  8. 


Fio.  8  (from  pp.  95  N.  and  1 S. '  Das  Mikroekop'),  to  illustrate  theory  of  action  of 
Catordioptric  illaminator. 
p,  Plane  of  object  and  focal  point  of  illuminator. 
a-6,  Diaphragm  aperture  regulatine  ^e  angle  of  convergence. 
L,  Lens  emitting  converging  pencil 
M,  Mirror. 
R,  Bull's-eye  condenser. 

Fig.  7,  Condenser  designed  by  Sir  D.  Brewster. 
A  B  0  D,  Lens  combination  sending  converging  pencil  on  F  focal  point 

in  plane  of  object  m  n. 
A'  B  (7  D\  Lens  combination  for  coUeoting  light  from  light-source  and 

transmitting  to  mirror  M. 
G  H,  Diaphragm  aperture. 
In  both  diagrams  the  luminous  source  is  practically  the  surfeoe  of  the  lens 
immediately  under  the  plane  of  object,  and  a  6  is  manifestly  better  placed  than 
G  H  for  regulating  the  size  of  illuminating  pencil. 

object,  G  H  the  diaphragm  aperture  which  determines  the  size  of 
the  incident  cone/  then  A  B,  tne  last  refracting  sar£EU)e  of  the  combi- 
nation, simply  represents  an  area  of  light-sonrce,  and  is  in  effect  self- 
laminons,  smce  the  light  received  by  the  lens  system  A  B  C  D  is 

*  It  should  be  noted  that  H  G  is  a  screen  supplied  with  different  circular 
apertures  and  **  a  variable  rectilinear  aperture,**  the  image  of  the  slit  being  thrown 
upon  a  lined  object  parallel  with  its  lines.  And  a  final  recommendation  is  made 
by  Sir  David  Brewster,  which  I  here  ^uote.  **  It  would  be  desirable  to  have 
circular  and  rectilinear  apertures  of  different  sizes  to  be  placed  immediately 
beneath  F,  so  as  to  allow  no  pert  of  the  field  to  be  seen  excepting  that  which  is 
occupied  by  the  object  or  part  of  it  under  examination.'*  The  action  of  such 
supplementary  diapnragms  would  modify  (beneficially)  the  incidence  of  light  if 
the  aperture  were  not  so  fine  as  to  occasion  diffiractive  effects.  (!) 
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emitted  firom  the  snrfEU^e  of  A  6  in  rays  yaricmaly  oonyerged  upon 
the  object;  and  whether  the  rays  received  by  AB  reach  it  by 
direct  incidence  or  indirectly  (that  is,  after  preyious  reflections  or 
refractions)  does  not  signify,  as  there  is  here  no  question  of  the 
manner  in  which  the  rays  mcident  from  the  original  light-source 
are  directed  upon  the  mirror,  neither  any  question  of  the  extent  of 
the  light  source.  The  two  sets  of  lenses  A  B  C  D  and  A'  B'  G'  D' 
have  obviously  no  other  effect  than  to  occasion  various  changes  in 
the  course  of  the  rays  during  their  transference  from  the  light- 
source  to  the  object.  As  before  explained,  the  whole  effect  conmsts 
in  produciu^  an  unage  of  the  flame  in  direct  contact  with  the  object ; 
ana  in  considering  the  question  of  intensity  of  illumination  it  must 
be  borne  in  mind  that  an  image  of  the  lignt  source  brought  to  the 
plane  of  object  upon  which  the  instrument  is  focussed,  is  by  the 
operation  of  the  lenses  of  the  Microscope  brought  up  to  the  eye. 
The  brightness  is  thus  increased,  because  the  Ught  is  made  by 
optical  means  to  touch  the  retina,  not  because  it  is  "  condensed  "  on 
the  object. 

It  may  be  laid  down  as  a  general  principle  that  any  plane 
below  tiie  diaphragm  (i.  e.  section  across  the  light-cone),  or  even 
the  diaphragm  aperture  itself,  may  be  taken  as  the  illuminating 
surface,  whatever  changes  may  have  occurred  previously  in  the 
course  of  the  incident  rays  firom  refraction  or  reflection. 

Putting  now  the  case  where  the  magnitude  of  incident  light- 
cone  is  not  regulated  by  a  diaphragm  aperture,  and  where  the  inter- 
position of  a  collecting  lens  brings  about  a  greater  convergence  of 
rays,  and  under  circumstances  (where  the  aperture  of  ligh^cone  is 
not  determined  by  the  mirror)  a  large  illuminating  cone :  it  is 
always  possible  to  place  the  lens  in  such  a  position  l£at  its  whole 
surface  should  deUver  light  upon  the  point  p.  Fig.  9.  The 
eSect  produced  in  this  case  is  the  same  as  when  light  is  reflected 
from  a  mirror  lar^e  enough  to  subtend  as  a  base  the  cone  whose 
outlines  are  formed  by  prolonging  the  outlines  of  the  cone  deUvered 
by  the  lens  until  they  meet  the  mirror.  The  illumination  given 
by  the  lens  would  be  proportioned  to  its  proximity  or  distance  from 
the  object;  but  an  equal  Ught  would  be  gained  by  increase  of 
mirror  surfsu^e.  It  is  obvious,  however,  that  a  practical  advantage 
is  obtained  by  the  collecting  lens  when  tixe  light-source  is  of  limited 
extent,  and  especially  when — which  is  the  more  common  case- 
both  mirror  and  light-source  are  limited.  Tet,  as  a  matter  of 
theory,  the  maximum  of  light  that  can  be  obtained  by  any  '*  con- 
denser "  cannot  exceed  that  which  a  sufficiently  large  mirror  and 
expanse  of  light-source  (sky  Ught)  would  produce. 

Thus  it  appears  that  an  iUuminating  apparatus  of  whatever 
kind  is  efficient  in  two  ways  only.  First,  by  equalizing  the  inten- 
sity of  the  rays  over  the  whole  area  of  illumination ;  secondly,  by 
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inoreasmg  iis  angnkr  convergence  on  the  object  Any  simple 
collecting  lens  will  perform  the  same  service  as  the  most  compli- 
cated lens  combination  if  it  have  snitable  focussing  arrangements^ 
and  its  refracting  sor&oes  are  so  controlled  by  diaphragm  apertores 


Fig.  9,  to  ehov  action  of  plane  mirror  and  collocting  lens  without  diaphmgm 

aperture. 
P/,  Focal  plane  of  object. 
C  L,  jCollecting  lens. 

0  P  L,  Illuminating  oone  emitted  from  0  L,  whoso  light  is  derived  from 
the  surface  of  mirror  A  B. 
Its  angle  of  oonvergenoe  and  specific  intensity  =  that  which  the  larger  mirror 
snrface  a  b  reflects  without  intervention  of  lens,  aud  supposing  the  light-source  to 
have  sufficient  extent  to  give  the  incident  cone  cabd. 

N.B.  It  thus  appears  that,  1,  where  tiie  angular  oonvergenoe  of  illuminating 
cone  depends  on  plane  mirror  reflections,  the  size  of  mirror  and  requisite  exten- 
sion  of  light-source  set  limits  to  its  use;  2,  that  an  artificial  light-eource  of 
small  extent,  the  reflection  of  which  from  mirror  gives  a  diverging  cone,  is  (within 
certain  limits)  more  conveniently  conveiged  on  the  object  by  a  collecting  lenB 
properly  arranged. 

as  to  exclude  colour ;  a  concave  mirror  being  employed  when  the 
light-source  is  of  limited  extent.  The  ma^itnde  of  the  incident 
light-cone  vnll  be  in  proportion  to  the  proximity  of  the  diaphragm 
to  the  obiect.  Its  focal  point  need  not  £Edl  exactly  on  the  object, 
though  the  maximum  of  light  is  attained  when  it  is  so  focussed. 
But  a  diaphragm  aperture,  which,  being  too  large  or  too  near  the 
object,  allows  an  excess  of  light  to  faU  on  it,  is  disadvantageous ;  as 
also  when  the  aperture  bounds  a  light-cone  to  which  we  mirror 
offers  an  insufficient  base. 

To  satisfy  every  condition  the  apparatus  should  in  addition  to 
the  diaphragm  over  the  last  refracting  surface  *  which  regulates 

*  See  the  Handbook  of  Professors  Nagcli  and  6chwendener,  p.  97,  para- 
graph 87. 
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the  aperinre  of  the  illuminating  cone^  be  supplied  with  the  means 
<^  excluding  light  from  any  ^urt  of  it.  Many  objects  are  beet 
seen  when  cenkal  rays  are  exdaded,  others  when  obliqne  illnmi- 
nation  is  employed.  To  regulate  the  illumination  according  to 
requirement  a  second  diaphragm  is  needed:  a  revolving  disk  or 
sector  fitted  over  the  first  with  a  set  of  differ^tly  shaped  stops  to 
be  rotated  over  the  openings.  Any  arrangement  ma^  be  intro- 
duced which  suits  the  mechanical  requirements  of  the  mstrument ; 
but  the  diaphragms  should  be  placed  above  the  lens,  and  not^  as  is 
generallv  the  case,  beneath  it. 

In  the  foregoing  observations  the  optical  principles  upon  which 
the  various  apparatus  for  iUuminatiou  of  microscopic  objects  by 
transmitted  hgnt  depend,  have  been  indicated  in  general  terms, 
which  may  be  thus  summed  up: — 

Whether  ccmcave  or  plane  mirror,  prism,  collecting  lens,  or 
achromatic  '^ condenser"  be  employed,  the  cross  section  fd  the 
illuminating  beam  shows  a  plane  which  is  bounded  either  by  dia- 
phragm aperture,  or  by  limits  of  reflecting  or  reflecting  apparatus, 
and  which  may  be  considered  as  self-luminous  in  relation  to  the 
object,  inasmudi  as  each  point  of  its  surfiEice  conducts  light  from  the 
primary  source  with  the  same  illuminating  power  as  that  source, 
excepting  the  insigmficant  loss  by  reflection  nrom  the  lens  surfaces 
through  which  the  light  is  made  to  pass.  The  size  and  position  of 
the  effective  light-giving  sur&ce  demie  the  extent  of  a  converging 
oone  fieJling  upon  each  point  of  the  object,  which,  traced  towards  the 
Microscope,  oners  a  divergingcone  from  each  transparent  point  of 
the  object  to  the  objective.  The  aperture  of  the  objective  defines 
in  its  turn  the  basis  of  the  diverging  beam  admitted  mto  the  objec- 
tive, and  therefore  the  brightness  of  the  image  formed.  When 
diffiraction  pencils  are  occasioned  by  the  action  of  the  object,  their 
course  dijflkrs  from  that  of  the  ordinary  pencils,  and  the  admis- 
sion of  such  diverted  pencils  depends  on  increased  aperture.  The 
track  of  the  ordinary  and  diffiractive  pencils  can  be  observed  as  an 
image  of  the  light-giving  ewchuce  at  the  upper  focal  plane  of  the 
objective.  And  this  method  of  examining  the  performance  of  the 
objective  shows,  amongst  other  things,  the  illusory  character  of  the 
general  belief  that  illumination  is  effected  by  parallel  or  diverging 
as  well  as  by  converging  rays.  This  subject  and  its  illustration  by 
experiment  and  diagram  is  reserved  for  another  opportunity. 

The  intensity  of  Ught  transmitted  by  any  kind  of  **  condenser  " 
cannot  be  greater  than  that  which  the  original  source  yields.  But 
by  the  production  of  an  intermediate  illuminating  sur&ce  the  light 
from  the  original  and  more  distant  source  is  brought  nearer,  and 
the  convergence  upon  the  object  greater  (under  circumstances  deter- 
minable at  will)  while  the  intensity  is  equalized  over  the  whole 
illuminating  surfieu^. 

VOL.  n.  2  N 
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Professor  Abbe  bas  ^ven  the  following  formnla  or  theorem 
capable  of  general  apphcation  for  the  solution  of  the  several 
problems  relating  to  intensity  of  illumination : — 

^  Leaving  out  of  calculation  any  loss  occasioned  by  reflection 
from  the  lenses  of  the  microscope,  the  brightness  of  the  completely  or 
partially  transparent  parts  of  the  object  is  exactly  the  same  as  that 
with  wnich  it  would  appear  to  the  naked  eye  looking  through  a 
diaphragm  aperture  immediately  in  front  of  it,  the  size  of  which 
aperture  corresponds  with  the  area  of  the  image  of  the  light- 
giving  source,  as  seen  at  the  eye-point  of  the  microscope :  the 
object  being  supposed  to  be  viewed  in  its  magnified  dimensions 
against  the  light  of  the  primary  source  as  a  background. 

"  As  direct  corollaries  from  this  theorem  it  results — 1.  That  the 
brightness  of  the  microscope  picture  can  in  no  case  exceed  that 
vrith  which  it  would  appear  to  the  naked  eye.  But  that  for  each 
angular  value  of  the  image-forming  pencil,  whether  limited  by  the 
objective  aperture  or  by  the  area  of  illuminating  surface,  there  is  a 
given  amount  of  amplification,  below  which  the  brightness  of  the 
image  is  always  equal  to  that  of  the  object  as  seen  by  the  naked 
eye.  And  this  amount  of  amplification  is  reached  when  the  image 
at  the  eye-point  has  the  same  diameter  as  the  pupil  of  the  eye. 

"  2.  Tne  intensity  of  brightness  increases  with  the  increase  of 
angular  aperture  of  the  objective,  so  long  as  that  aperture  is  not  as 
large  as  that  of  the  illuminating  cone.  But  when  the  objective 
aperture  is  larger  than  that  of  the  illuminating  cone  (and  this  is  the 
usual  case),  the  brightness  diminishes.  This  happens  vnth  all  the 
higher  arm)Ufications. 

"  3.  Ussteris  paribm,  the  brightness  of  image  is  inversely 
proportional  to  the  square  of  the  linear  ampUfication  when  the 
area  of  eye-point  image  is  smaller  than  the  pupu  opening.  Whether 
the  amplification  be  obtained  by  a  strong  objective  and  weak  ocular 
or  by  a  weak  objective  with  strong  ocular,  the  amount  of  light  with 
each  amplification  is  the  same.  And  all  objectives  whose  aperture 
exceeds  the  maximum  angular  value  of  the  incident  light-cone 
transmit  an  equal  amount  of  U^ht  when  an  equal  amplification  is 
obtained  by  using  oculars  whidi  equalize  the  magnifying  power. 
The  appearances  which  seem  to  contradict  these  corollaries  are 
explained  by  the  circumstance  that  all  differences  of  sharp  and 
clear  definition  are  unconsciously  interpreted  as  differences  of 
brightness."  * 

Finally,  attention  must  be  directed  to  the  physiological  conditions 

*  The  above  extract  is  quoted  from  Professor  Abbe*s  article  in  vol.  ix.  of 
Bchulze's  *Archlv  fur  Mikr.  Anat.,'  entitled,  "Contribution  to  the  Theory  of 
the  Microeoope,"  nublished  in  1874.  The,  theory  above  enunciated  with  its  corol- 
laries is  confirmed  by  Helmholtz,  and  agrees  exactly  with  the  results  stated  in  the 
treatise  of  Uelmholtz  on  the  canity  of  performance  of  the  Microscope  translated 
by  the  present  writer  for  the  Bristol  Naturalists*  Society's  '  Proceedings.' 
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of  the  perception  of  light  When  looking  through  the  Microscope 
at  a  given  luminous  surfiu»  (field  of  yision),  the  intensity  of  lignt 
transferred  to  the  retina  depends  upon  the  conditions  of  its  trans- 
mission. The  arithmetical  expression  of  this  intensity  is  found 
in  the  ratio  which  the  light  cast  on  the  retina  by  the  Microscope 
bears  to  that  cast  on  an  equal  sur&ce  of  the  retina  when  the 
same  luminous  surfiace  is  viewed  by  the  unarmed  eye.  Professors 
Na^eli  and  Schwendener  give  in  their  book  an  exposition  of  this 
subject,  of  which  the  following  is  an  abstract.: — Tke  intensity  of 
light  cast  on  the  retina  when  a  given  luminous  surfEuse  is  viewed 
by  the  unarmed  eye  does  not  vary  with  the  varying  distance  of  the 
eye  from  the  light,  because  the  image  formed  on  the  retina  becomes 
larger  or  smaller  in  exact  proportion  with  the  increase  or  diminu* 
tion  of  the  angular  spread  of  the  pencils  emitted  &om  each  point  of 
the  object  viewed.  One  might  suppose  that  the  same  relation  would 
continue  when  objects  were  view^  through  the  Microscope,  that  is 
to  say,  that  the  ampUfication  of  the  Microscope  image  would  rise 
and  £eJ1  in  corresponding  ratio  with  the  magnitude  of  the  light- 
cone  incident  on  the  objective.  If  this  were  so,  we  should  see  every 
object  as  bright  in  the  Microscope  as  with  the  naked  eye.  That  is, 
the  intensity  of  light  (Lichtstarke)  of  the  Microscope  would  equal 
unity.  .But  the  diameter  of  the  Microscope  image  (and  therefore 
also  of  the  retinal  image)  increases  with  the  rise  of  ampUfication  in 
vastly  greater  ratio  than  does  the  angular  spread  of  the  light-cone 
incident  from  the  object  and  transmitted  by  the  objective  to  the  eye. 
In  vision  with  tiie  naked  eye,  taking  the  pupil  aperture  =  ^V 
or  iV  uich,  and  the  distance  of  clear  vision  =  10  inches,  the  angu- 
lar divergence  of  the  pencil  may  be  about  half  a  degree.  In  vision 
through  the  Microscope,  on  the  contrary,  it  may  amount  to  90^  or 
100^  or  over,  according  to  the  construction  of  the  objective  and  its 
magnifying  power.  In  this  case  the  amount  of  light  entering  the 
eve  through  the  Microscope  from  every  point  of  the  field  is  greater 
than  the  amount  which  the  unarmed  eye  takes  in  the  ratio  of 
100'  to  (i)*  or  200' :  1.  But  this  light  is  distributed  over  a  retinal 
surface  larger  than  that  occupied  by  the  retinal  image  of  the  object 
seen  by  the  unarmed  eye  in  proportion  of  the  square  of  the  linear 
amplification,  which  we  will  caU  m\    The  resulting  brightness  of 

200' 
field  (which  we  will  call  v)  is  therefore  represented  by  v  =  — ^ 

or,  generalizing  this  formula,  and  setting  to  for  the  angular  aperture 

x)f  the  objective,  and  i  for  that  of  the  pupil,  then  v  =  f  -  j .   Hence 

the  light  intensitv  is  =  unity  when  m  =  2a>,  but  less  than  unity 
when  m  >  2a>,  which  is  the  common  case.  Here  it  is  assumed  as 
understood  that  the  incident  Ught-cone  is  large  enough  to  fill  the 
whole  aperture  of  the  objective,  a  condition  seldom  realized.    In 

2  N  2 
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place  therefore  of  the  fall  aperture  to  the  angalar  aperture  fixed  by 
the  diaphragm  opening  (we  will  cs31  it  S)  must  be  snbstitated,  and 

then  the  formnla  becomes  v  =  [ — ]  ;  that  is  to  say,  with  the 

same  illmnination,  the  brightness  of  field  will  Tary  in  inverse  pro- 
portion of  the  square  of  the  linear  amplification.  For  example, 
make  B  =  30^  (magmtnde  of  illuminating  cone),  and  nse  amplifica- 
tions of  240,  300,  360,  420,  &c.,  and  we  get  for  brightness  of 
field  in  the  several  cases  xV*  A^  ^»  ^  respectively.  Baising, 
however,  the  valne  of  8  to  60°  or  90°  by  increasing  diaphragm 
aperture  or  employing  a  lens,  the  brightness  will  reach  from  four 
to  nine  times  the  intensity  in  the  respective  cases,  provided  always 
that  the  objective  aperture  admit  cones  of  such  angular  incidence. 

The  above  rougn  calculation  is  corrected  in  greater  detail  bv  the 
authors,  with  the  final  conclusion  that  the  sectional  areas  of  the 
corresponding  light-cones  (those,  namely,  of  the  final  Microscope 
image,  and  of  the  incident  light  on  tiie  objective)  are  to  each  other 
as  the  squaree  of  the  numbers  representing  thdr  respective  magni- 
tude. When,  then,  the  light  emerging  from  the  ocular  (at  eje- 
point)  just  fills  the  area  of  the  pupillf^  opening,  the  corresponding 
cone  of  light  entering  the  objective  is  therewim  determined.  For 
if  the  latter  exceed  we  dimensions  calculated  on  the  above-stated 
relation  of  proportion,  the  excess  of  light  could  not  be  utili2sed. 
And,  as  the  sectional  area  of  a  cone  is  alwa^  somewhat  larger 
than  the  interior  area  of  its  ''  calotte,"  *  we  arrive  at  the  conclusion 
that  a  luminous  surface  seen  through  the  Microscope  can  under 
no  circumstances  possess  greater  intensity  than  when  seen  with 
the  naked  eye. 

Since  this  paper  was  written  the  author  has  been  enabled,  by  the  cofortesy  of 
Mr.  Crisp,  to  examine  a  simple  Microscope  made  by  DoUond  (date  ?)  on  the 
plan  of  WoUaston's  instrument  The  optical  conditions  are,  howeyer,  changed 
by  removal  of  the  diaphragm^  and  by  gfiTing  a  sUding  wriioal  motion  to  the  ^  condeneer," 
Ijie  distance  of  mirror  from  condenser  when  the  lens  is  raised  so  as  to  bring  its 
focus  to  the  level  of  the  object,  is  4  inches :  the  distance  between  surface  of 
lens  and  plane  of  object  bein^  then  *9  inch.  The  lens  is  worked  to  radius  of 
*5  inch,  and  has  a  front  surfoce  of  '5  inch.  The  diameter  of  mirror  is  '7  inch, 
and  being  distant  4  inches  from  the  lens,  aUows,  when  inclined  at  45^,  the  reflec- 
tion of  a  parallel  beam  of  light  to  fall  upon  the  surface  of  the  condenser,  occupy- 
ing its  full  diameter.  In  mis  position,  therefore,  the  light-cone  thrown  on  the 
plane  of  the  obiect  has  a  radiant  base  of  *5  inch,  its  apex  being  distant  about 
*9  inch,  and  the  outer  rays  have  consequently  considerable  inclination  to  the 
axis.  When  the  lens  is  moved  down  towards  the  mirror  as  fiar  as  the  mechanical 
arrangement  permits,  the  distance  from  object  to  lens  is  1*4  inch,  and  from 


*  Because  the  light-intensity  of  the  respective  cones  does  not  exactly  bear  the 
ratio  of  the  squares  of  their  respective  angular  magnitudes,  but  of  the  respective 
portions  of  interiors  of  spheres  conceived  to  be  described  roimd  the  apex  of  each 
cone,  on  diameters  drawn  at  equal  distance  from  their  apices  (calotten-fidche\ 
See  pp.  76,  77,  second  edition  of  Professors  Nageli  and  Schwendener's  Hand- 
book, 1877. 
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thence  to  the  mirror  8*4  inohes.  In  this  position,  therefore,  a  parallel  beam  of 
iuddenk  light  would  foens  below  the  object,  bnt  a  slightly  divergent  incident 
light-oone  oc^ning  from  a  near  light  source,  would  &11  with  conjugate  focus  on  the 
object.  Between  these  extreme  positions  the  vertical  movement  of  the  condensing 
lens  (i  inch)  would  afford  various  intermediate  incidence  of  light  rays.  The 
absence  of  the  diaphragm  and  the  fixed  distance  of  mirror  render  the  mobility  of 
condenser  essential  for  regulation  of  light  and  dispojaition  of  conjugate  focus. 

The  mechanical  arrangements  of  this  simple  Microscope  are  specially  worthy 
of  notice,  as  indicating  transitional  phases  in  construction.  The  tube  form  of 
bod^  and  fixed  distance  of  mirror  are  retained  as  in  WoUaston's  instrument — 
obviousljr  the  prototype  of  the  ^  petit  tambour  "  model  so  common  in  Swiss  and 
French  mstruments.  The  absence  of  diapliragm  no  less  clearly  marks  the  fact 
that  its  function  as  a  regulator  of  the  nu^itude  of  the  illuminating  pencil  was 
not  recognized,  or  at  least  not  acted  upon,  as  an  q>tical  principle  to  be  taken 
advantage  of  in  construction  of  the  illuminating  apparatus.  On  tlie  other  hand, 
a  great  advance  in  the  general  mechanical  anangements  beyond  t^ose  of  Wol- 
laston's  instrument,  is  noticeable  in  the  addition  of  a  small  traversing  stage,  with 
revolving  object  carrier,  and  of  a  **fine  movement"  screw  to  the  stem  and  bar, 
carrying;  the  simple  or  doublet  lenses.  Thus  we  find  in  Dollond*s  developments  of 
the  Wollaston  instrument  the  same  mechanical  aids  which  characterize  the 
modem  stage  movements  of  the  compound  Microscope  with  the  exception  of  those 
introduced  in  the  more  complete  arrangement  of  the  sub-stage  and  movable 
mirror  which  followed  the  later  practice  of  oblique  illumination  and  the  applica- 
tion of  various  accessory  apparatus. 

The  main  interest  attacning  to  this  instrument  lies,  however,  in  the  attempt 
to  develop  the  means  of  illumination  upon  scientific  principle. 
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XXIX. — Observatiom  on  Notommata  Wemeekii,  and  tie  Para- 
sitism  in  the  Ttibes  of  Vaucheria.    By  Professor  Balbiani.* 

(.Sec  'Proceedings,*  11th  June,  1879.) 

Plate  XVIH. 

I. — nieioriixd  Summary. 

Ik  the  preliminary  part  of  bis '  Histoire  des  Confenres  d'Ean  Donee/ 
after  describing  tbe  horn-Uke  or  tnbercnkr  excrescences  which 
originate  on  tbe  side  of  the  filaments  of  the  Ectosperms  (FaucA^rta), 
and  constitute  tbe  male  and  female  reproductive  organs  of  these 
anicellolar  al^sB,  Yancber  adds,  that  *'  we  must  not  confound  these 
horns  or  swings  with  another  kind  of  corpuscle  frequently  met 
with  on  the  Ectosperm,  whose  function  was  long  unknown.  It 
differs  from  the  ooa;onia  properly  so  called,  in  being  larger  and  of 
Yaried  form,  though  always  endosmg  a  rounded  black  spol^  which 
sometimes  seemed  to  me  double.  Continuing  to  observe  this  black 
spot,  I  recognized  it  as  the  insect  called  by  Muller  Cyclops  lupula. 
Apparently  it  lays  its  eggs  on  the  tube  of  the  Conferva,  and  causes 
a  smiilar  development  to  that  called  gall  in  plants."  t     In  the 


EXPLANATION  OP  PLATE  XVIIL 

Partt  of  the  Animal, 
bo,  moath.  c  c,  ciliated  cavity,  ch,  external  chorion,  ch',  internal  chorion. 
en,  nervous  centre,  e,  stomach,  g  c,  caudal  glands,  gg,  gastric  glands,  g  r,  fattj 
globules  arising  from  tbe  destruction  of  the  gastric  glands,  g  s,  salivary  glands. 
in,  intestine.  /,  superior  lip  of  the  buccal  vestibule.  / » lateral  lips,  m  s,  stomachal 
mass.  0,  summer  eggs,  o',  their  empty  shells,  o",  winter  eggs,  od,  oviduct. 
cB,  eye.  o  r,  rotatory  organ.  <bs,  ceaophAguB,  o  s,  seij^ental  orrans.  ov,  ovary. 
ph,  pharynx,  t,  external  integument  with  the  subjacent  cellular  layer.  t7  6, 
buccal  vestibule,    v  c,  contractile  vesicle,    v  g,  germinal  vesicle. 

Farts  of  the  Plant. 

b,  branch  bearing  the  organs  of  reproduction.  6  a,  adventitious  branches  at 
the  summit  of  the  gall,  b  a ,  adventitious  branches  of  the  base,  ca,  antheridian 
ceU  empty  and  onen.  fc,  false  septum,  g,  galls  formed  by  the  parasite,  o,  organs 
of  sexual  reproduction,  ra.  antheridian  branch,  rs,  sporangiferous  branch. 
sp,  sporange.    x^  x",  points  where  openings  of  the  parasitic  pockets  occur. 

Fw.  1.— Tubes  of  Vaucheria  terrestris,  with  a  low  power.  They  show  at  o  o  the 
reproductive  organs,  and  at  ycr  the  capsules  or  galls  inhabited  by  Notommata 
Wemeckii,  whose  presence  is  indicated  by  the  internal  black  point. 

Fig.  2. — Notommata  Wemeckii  (adult) — dorsal  face, 

Fios.  8,  4,  and  5. — Cephalic  extremity,  in  profile.  These  figures  are  intended 
to  show  some  of  the  varianons  of  form  due  to  the  contractions  of  this  part 

Figs.  6  and  7. — Same  extremity — ventral  face.  In  Fig.  6  the  buccal  vesti- 
bule is  represented  widely  open,  in  Fig.  7  it  is  h^lf  dosed. 

Fig.  8. — ^Posterior  extremity.     A  summer  egg  is  in  the  oviduct  od. 

Fig.  9. — Full-grown  Notommata,  its  body  distended  by  eggs  nearly  matu^   In 


*  Tran3lated  and  abridged  from  *  Annales  dee  Sciences  NatureUes  (Zoologie), 
vol.  vu.  (1878)  No.  I. 

t  *  Histoire  des  Conferves  d'Eau  Douce,'  1808,  p.  18. 
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explanation  of  his  figures,  Yancher  speaks  thronghont  of  these 
oogonia  as  galls  inhabited  by  Cyclops  luptda. 

After  Vaucher,  Lyngbye  *  observed  similar  excrescences  on 
Vaueheria  diehotcma,  without,  however,  seeing  the  parasite  inside. 

In  1827,  Ungert  also  described  and  figured  the  parasitic 
swellings  on  F.  dichotoma.  linger  remarked  that  the  forms 
described  by  Both  J  under  the  names  Conferva  dUaiata  var.  da- 
vata  Sth.,  and  C.  dilatata  yar.  bursaia  Kth.,  were  only  Edosperma 
davata  attacked  by  the  same  parasite. 

In  1833,  Wimmer  §  showed  animalculae  enclosed  in  the  ex- 
crescences of  a  Vaueheria  of  undetermined  species,  but  failed  to 
recognize  their  nature.  The  excrescences  he  considered  with 
Vaucher  to  be  **  galls."  Dr.  Valentin,  who  undertook  their 
microscopic  study,  was  equally  unsuccessful,  and  only  pointed  out 
that  the  small  bodies  enclosed  with  the  parasite  in  the  capsules 
were  eggs. 

In  1 834,  Dr.  Wemeck  examined  some  excrescences  enclosing 
animalculsB  on  Vaueheria  cespiiosa,  received  from  Professor  Unger ; 
and  from  a  drawing  which  he  made,  Ehrenberg  was  able  for  the  first 
time  to  establish  their  true  nature,  classing  them  with  Botatoria  of  his 
genus  Notommata,  and  calling  them  Ndommata  WemecJcii,\\ 

In  1836,  Ehrenberg  IT  himself  observed  the  excrescences  on 

the  centre  is  seen  the  black  stomachal  mass  m «,  surrounded  by  a  circle  of  fatty 
globules  arising  from  the  destruction  of  the  gastric  glands. 

Fig.  10. — Yonng  Notommata  during  the  free  period  of  its  existence. 

Fig.  11. — Summer  egg  just  laid. 
\  Fig.  12. — Summer  egg  containing  an  embryo  on  the  point  of  being  hatched. 

Fio.  13. — ^Winter  eggs  recently  laid. 

Fig.  14. — ReproduotiTe  organs  of  Vaueheria  terrestris  after  fecundation. 

Fig.  15. — ^The  same  organs  after  the  destruction  of  the  spore.  A  young 
Notommata  is  in  the  interior  of  the  sporangiferous  branch  rs.  A  false  septum  fc 
is  formed  in  the  tube  of  the  plant,  not  far  from  the  branch  which  carries  the 
reproductiYe  organs. 

Fig.  16. — Parasitic  pocket  or  gaU  of  VatAcheria  terrestris,  containing  a  female 
in  the  act  of  laying  summer  eggs. 

Fig.  17. — Ciall  containing  a  female  which  has  finished  laying  its  winter  eggs 
<f\    The  antheridian  oomioule  ra  is  entirely  empty  of  its  contents. 

Fig.  18. — Old  parasitic  capsule  formed  at  the  extremity  of  a  filament,  and  con- 
taining a  great  number  of  summer  eggs  in  the  act  of  hatching.  At  the  base  of 
the  capsme,  three  young  Notommata^  recently  hatched,  are  looking  for  an  exit. 
The  body  of  the  female  is  destroyed,  and  only  the  black  stomadial  mass  m  s 
remains,  fc,  false  septum  in  the  tube  of  the  plant,  oloaug  the  passage  on  this 
side.  

*  *Tentamen  hydrophytologiie  danicce/  1819,  p.  82. 

t  'Die  Metamorphose  der  Ectosperma  davata  Vanch.,'  Bonn,  1827,  and 
*  Ann.  des  Sc.  Nat,*  1828,  xiiL  p.  428,  pi.  xyi. 

X  *  Ctttalecta  botanlca.'  fasc.  ii.  p.  194,  and  fasc.  iii.  pp.  183-4. 

f  'Uebersicht  der  Arbeiten  der  Schles.  Ges.  ftir  vaterl.  Oultur,'  1833  (1834), 
p.  71. 

B  '*  Organisation  in  der  Richtnng  des  Eleinsten  Raumes,"  '  Beitr.,'  iii.  1834, 
p.  72. 

^  *  Die  Infosionsthierchen  als  Yolkommene  Organismen,'  1838,  p.  429. 
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V.  dichotoma  and  V.  raeemosa^  ^hich,  howeyer,  only  contained  ^gs 
which  died  before  hatching.  He  succeeded,  howeyer,  in  extracting 
ilie  embryo  by  breaking  the  shell,  and  obseryed  fonong  other 
characters,  the  eye,  and  the  jaws  with  a  single  tooth. 

Notwithstanding  the  interest  of  Ehrenberg's  discoyeiy,  we  find 
but  few  observations  recorded  during  the  succeeding  forty  years. 
In  1839,  Morren  found  club-shaped  excrescences  on  Vaucheria 
elavaia,  and  within  them  the  parasite  and  its  eggs.  Opening 
one  of  the  cystfit,  Morren  saw  the  animalcule,  instead  of  coming 
out,  bury  itself  in  the  tube  of  the  plant.  He  took  it  to  be  Botifer 
vulgaris.* 

In  1840,  Meyen  found  it  no  lees  difficult  than  Morren  had  done, 
to  explain  the  introduction  of  the  animalculfiD  into  the  tubes  of  the 
planit 

In  1853,  the  late  Professor  Hofineister,  in  conjunction  with 
Professor  Cohn,  obseryed  the  filaments  of  a  VaiAoheria  which  had 
pushed  out  short  lateral  dub-shaped  branches,  in  each  of  which 
was  a  rotifer,  which  moyed  its  cilia  briskly.  Hofineister  supposed 
that  the  animalcule  had  penetrated  into  the  tubes  by  piercing  the 
cellulose  membrane  without  any  damage  to  the  plant.} 

In  1876,  Dr.  Magnus§  obseryed  in  Vaucheria  geminata  whose 
filaments  were  found  floating  in  the  ponds  of  the  Thiergarten 
(Berlin),  numerous  galls  almost  always  kterally  placed,  in  ^idi  of 
which  was  a  female  of  Notommata  Wemeckiiy  surrounded  with 
eggs  and  newly-hatched  young,  which  difiered  much  in  shape 
from  the  mother.  Obserying  that  some  of  the  old  and  empty  galls 
were  perforated  at  the  summit,  Magnus  supposed  that  the  young 
had  escaped  from  these  openings,  whiust  the  mother  remained  inside 
and  soon  died,  exhausted  by  her  numerous  layings. 

Eiitzing  fell  into  a  similar  mistake  with  Both,  describing 
F.  geminata,  whose  filaments  bear  parasitic  galls,  under  the  name 
of  Vaucheria  saeculifera,  and  mistalring  the  ^gs  of  N.  Wemeckii 
for  zoospore&ll 

We  see,  tiierefore,  that  beyond  the  specific  determination  of 
the  p«u»8ite,  which  we  owe  to  JShrenberg,  we  know  yery  Uttle  of 
N.  Wemeckii,  either  as  regards  its  mode  of  reproduction,  or  the 
details  of  its  organization.  This  ignorance  is  doubtless  owing  to 
the  fiu^t  that  N.  Wemeckii  is  almost  always  obseryed  by  botanists, 
who  naturally  pay  more  attention  to  the  plant  than  to  its  parasite. 

*  *<De  TexiBtenoe  dee  Infuaoires  dans  lee  Plantes,"  *BqU.  de  TAoad.  de 
BnixeUes,'  1889,  vol.  vi.  p.  298. 

t  Wiegmann's  *  Archi?  filr  Natorgeaoh.,'  1840,  voL  ii.  p.  79. 

X  *  Handbuoh  der  Physiol.  Botanik,'  yoL  i. ;  *  Die  Lehie  Yon  der  PflanMO- 
lelle,'  1869,  p.  77. 

§  *  Verhandlnngen  des  botanisohen  YereioB  der  Proylnz  Brandenburg,'  18 
Jahrgang,  1876,  p.  125. 

II  *  Tttbolte  pbyoologictt/  vol.  vi.  p.  22,  pi.  Ixiii.  fig.  3. 


Digitized  by 


Google 


Observations  on  Notommata  Wemeekii.   By  Prof.  Balbiani.    533 

In  1874,  M.  Maxime  Oomn  sent  me  some  filaments  of  F.  ter- 
restris,  on  which  he  ohsenred  nnmerons  swellings  containing 
animalculaB  which  he  recognized  as  Botatoria.  I  saw  that  they 
were  iV^.  Wemechii^  and  eagerly  proceeded  to  study  this  cnrions 
rotifer. 

II. — Organization  of  N.  Wemeekii. 

On  examining  the  tubes  of  the  Vatieheria,  I  distinguished  on 
the  greater  number  two  kinds  of  laterally  placed  excrescences : — 
the  oue  easily  recognizable  as  the  organs  of  reproduction,  from 
their  characteristic  form  (Plate  XVIIL,  Kg.  1,  o,  o;  Pig.  14); 
the  other  much  larger,  generally  club-shaped,  representing  a  kind 
of  pocket,  or  elongated  capsule,  nearly  at  right  angles  to  the 
principal  filament,  and  having  the  same  green  colour  (Fig.  l^g^g). 

I  opened  one  of  these,  and  saw  the  parasite  gradually  disengage 
itself  firom  the  green  matter.  It  was  a  blackish  and  extremely  soft 
body,  continually  contracting  and  modifying  its  shape.  At  its 
centre  was  a  large  round  spot  with  ill-defined  edges,  black  and 
opaque  with  transmitted  light  (Fig.  9,  97»  s)  ;  this  spot  represents 
the  contents  of  the  digestive  tube,  and  is  the  hla/ik  spot  observed  by 
Yaucher  in  the  capsules  of  the  Ectosperms.  It  is  surrounded  by 
a  circle  of  colourless  refractive  globules,  having  all  the  characters 
of  oil  drops  (Fig.  9,  g  r).  Outside  this  was  a  wide,  greyish,  granular 
zone,  forming  the  cortical  layer  of  the  animal.  With  a  magni- 
fying glass  it  appeared  to  be  homogeneous,  but  under  the  Microscope 
was  seen  to  be  composed  of  numerous  elliptical  bodies,  which  were 
easily  recognizable  as  nearly  mature  eggs  (Fig.  9,  o). 

At  intervals  there  appeared  at  opposite  points  of  the  body  two 
short  prolongations,  one  bearing,  anteriorly,  vibratile  cilia;  the 
other  ending  in  a  little  tail  vnth  two  triangular  points  (Fig.  9). 
These  chan^ters  classed  the  animalcule  wim  the  Sotatoria,  and 
finally,  its  red  eye-spot  and  its  situation  in  the  tube  of  a  Yau- 
cheria  proved  it  to  be  the  Notommata  Wemeekii  of  Ehren- 
berg. 

This  summary  description  refers  to  the  adult  animalcule,  ready 
to  lay,  when  its  body  is  much  distorted  and  the  internal  organs  so 
much  modified  as  to  be  almost  unrecognizabla  To  form  an  exact 
idea  of  its  organization,  it  is  advisable  to  take  an  adult  animalcule 
whose  ovary  aces  not  yet  contain  mature  eggs. 

Notommata  Wemeekii  is  a  small  rotifer  not  exceeding  0*30 
mm.  in  length*  The  body  is  fdsiform  when  elongated,  the  swollen 
portion  being  nearer  to  the  anterior  than  to  the  posterior  extremity, 
which  is  thinner  than  the  former.  It  is  divided,  more  or  less  dis- 
tinctly accordiug  to  its  age,  into  seven  segments,  formed  by  trans- 
verse folds  of  the  cuticle,  and  capable  of  being  retracted  one  within 
the  other  (Fig.  2).    The  cephalic  is  the  longest,  the  three  middle. 
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which  form  the  swollen  portion,  being  nearly  eqnal,  and  the  three 
terminal  ones  diminiHhing  BQcoesaiyely  in  length.  The  laat  M- 
meot  terminates  in  a  foot  or  forked  tail,  formed  of  imo  snuQl 
triangular  points,  which  can  be  separated  or  brought  together  at 
pleasure.  This  segmentation  becomes  less  and  less  distmct  with 
age,  in  conseouence  of  the  distension  of  the  body  caused  by  the 
eggs,  and  finally  it  is  transformed,  as  was  said  above,  into  a  rounded 
sac,  with  two  prolongatioiii  formed  by  the  head  and  tail  (Fig.  9). 

Seen  in  pfx»fila,  the  body  seems  in  its  anterior  part  obliquely 
beyelled,  at  the  expeuse  of  the  ventral  fSace.  The  dorsal  face  is 
prolonged  into  a  projecting  and  protractile  superior  lip  (Fig.  3), 
m>m  the  base  of  wnich  descends  on  each  side  a  fold  of  the  external 
tegument,  furnished  with  vibratile  cilia  at  its  edge,  and  uniting 
beneath  with  that  of  the  opposite  side,  so  as  to  circumscribe  the 
opening  of  what  is  called  the  mouth,  but  which  is  more  correctly 
the  veaiibular  orifice,  as  it  gives  access  to  a  cavity,  at  the  bottom  of 
which  is  the  true  mouth  and  the  rotatory  organ.  To  this  cavity 
I  give  the  name  of  btuxal  vestibule  (Figs.  2,  6,  vl). 

The  superior  and  lateral  lips  are  soft  and  wonderfully  contrac- 
tile. The  former  especially  is  endowed  with  surprising  agility,  the 
movements  being  evidently  tactile.    (See  Figs.  2-7,  Z.) 

Inside  the  buccal  vestibule  is  the  rotatory  organ  (Figs.  2-7,  or)j 
which  is  the  apparatus  of  locomotion  and  the  organ  of  touch.  It 
shares  the  excessive  mobility  of  the  surrounding  parts.  (See  Figs. 
3,  4,  and  6.) 

Ehrenberg  and  Leydig*  differ  in  describing  the  rotatory 
apparatus,  but  it  is  certain  that  in  N.  Wemeckii  the  cilia  form,  on 
the  surface  of  the  rotatory  disk,  an  isolated  bundle  completely 
independent  of  the  other  cilia  of  this  region. 

I  have  never  discovered  the  long  threads  which  Ehrenberg, 
from  Wemeck's  description,  said  existed  at  the  sides  of  the  mouth 
in  the  adult. 

It  is  only  at  a  very  early  stage  that  the  animal  uses  its  rotatory 
apparatus  for  progression,  as  it  soon  commences  its  parasitic  exist- 
ence in  the  tubes  of  Vavcheria^  where  it  is  of  course  incapable  of 
swimming  in  the  dense  plasma. 

In  the  free  stage  the  young  Notommata  advance  rapidly  in  the 
water,  either  gUding  with  a  uniform  movement  or  '*  striding  "  along 
after  the  manner  of  the  rotifers ;  that  is,  by  resting  alternatively  on 
the  two  opposite  extremities  of  the  body. 

The  energetic  contractions  imply  a  pronounced  development  of 
the  muscular  system  which  I  have  not  been  able  to  observe  with 
sufficient  accuracy  to  describe  here. 

The  digestive  organs  are  composed  of  the  buccal  cavity,  of  the 

*  See  Leydig*8  "  Ueber  den  Bau  und  die  systematische  Stellung  der  Rader- 
thiere»"  *  Zeitachr.  wiss.  Zoo].,'  vi.  1855,  p.  68. 
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pharyngeal  bulb,  the  salivary  glands,  the  oesophagns,  the  stomach, 
the  gastric  glands,  and  the  int^tine. 

On  the  median  line  of  the  buccal  vestibule,  between  the  rota- 
tory organ  and  the  pharyngeal  bulb,  but  nearest  to  the  latter,  is  a 
longitudinal  slit  wnose  sides  are  so  exactly  in  contact  that  it 
requires  great  attention  to  discover  them.  It  properly  represents 
the  huccai aperture  (Fig.  6,  bo),  which  has  been  hitherto  completely 
overlooked  hj  observers,  the  cavity  which  we  have  called  the  buccal 
vestibule  being  commonly  described  as  the  mouth.  When  the 
vestibule  is  more  or  less  shut,  the  mouth  is  hidden  by  the  lips  of 
the  vestibule  (Fig.  7,  Z'),  but  when  open  it  is  visible  by  the  retrac- 
tion of  the  lips.  (Fig.  6,  h  o). 

33ie  flkaryngeod  bulby  or  madax  of  the  English  natnralisiB,  is  « 
rounded  pale  mass,  of  faonogeoeoiis  appearance,  and  without  kace 
of  the  striaB  caused  by  muscular  fibrillaB  so  visible  in  several  other 
Notommata  (Figs.  3,  6,  7,  ph).  This  absence  of  striation,  an 
index  of  a  feeble  development  of  the  contractile  elements,  is 
in  keeping  with  the  almost  rudimentarv  condition  of  the  jaws 
which  the  pharyngeal  muscles  move.  The  masticatory  apparatus 
is  far  less  complicated  than  in  the  greater  part  of  the  other  species 
of  the  same  genus.  It  most  resembles  N.  vermicularis  as 
figured  by  Dujardin.*  Each  jaw  is  composed  of  the  small  lateral 
branch  called  by  Dujardin  scapus^^  which  is  articulated  at  its  extre* 
mity  with  a  small  horizontal  piece  bent  inwards,  which  constitutes 
the  tooth  proper  {odes  of  Duj.).  This  tooth  rests  on  a  single 
median  part,  bifurcated  anteriorily,  which  forms  the  support  {fvJr 
cram  of  JDuj.).t 

Ehrenberg  knew  the  extreme  simplicity  of  the  masticatory 
apparatus  of  N.  Werneekii,  through  the  drawings  of  Wemeck, 
and  remarked  that  the  jaw  had  only  one  tooth.  The  feeble 
development  of  this  apparatus  is  probably  acquired,  secondarily,  by 
its  parasitic  Ufe,  and  when  the  food  (the  vegetable  plasma)  is  soft 
and  easily  divided,  as  the  stronger  and  more  complicated  jaws 
of  the  free  species  are  adapted  to  seize  and  eat  hard  and  resisting 
substances. 

At  the  posterior  part  of  the  pharynx  are  observable  a  pair  of 
small,  glandular,  ovoid  organs,  disposed  symmetrically,  which  are 
fixed  by  an  attenuated  extremity  to  the  postorior  edge  of  the 
pharyngeal  bulb.  From  their  forward  position  in  the  digestive 
tube,  I  consider  them  salivary  glands,  opening  into  the  cavity  of 
the  pharynx  by  the  attenuated  part  which  represents  the  excretory 
passage.  In  tiie  young  individual  these  organs  are  comparatively 
large  (Fig.  2,gs)\  in  the  old  they  are  very  small  and  driven  into 

*  <  Histoire  Natnrelle  des  Infusoires,'  1841,  pi.  xxi.  fig.  7. 
t  These  pieces  constitute  the  mallei  of  Ehrenberg. 
X  This  is  the  incus  of  Ehrenberg^ 
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the  interior  of  the  head  by  the  mass  of  eggs  which  the  body 
contains  (Fig.  9,  g  s). 

Behind  the  pharyngeal  bnlb,  the  alimentary  canal  constitntes 
a  simple  fusiform  pocket  which  goes  almost  m  a  straight  line 
through  the  cavity  of  the  body  (Kg.  2).  The  narrow  part  follow- 
ing the  pluuijnx  may  be  considered  as  an  oesophagus  (jPig.  2,  oes\ 
the  median  dilated  region  (Fig.  2,  «)  as  a  stomach,  and  the  narrow 
elongated  portion  which  terminates  in  the  cloaca,  as  an  intestine 
(Fig.  2,  in).  In  the  thin  walls  of  the  digestive  tube  I  have  not 
succeeded  in  seeing  the  large  cells  of  which  it  is  usually  composed 
in  the  large  species  of  Botatoria. 

The  whole  length  of  the  digestive  tube  is  furnished  with  very 
thin,  long,  vibratile  cilia,  causing  a  current  towards  the  posterior 
part.  After  killing  the  animal  by  compression,  I  saw  these  cilia 
continue  to  move  some  time  after  death,  whilst  tiiose  of  the  buccal 
vestibule  and  rotatory  organ  ceased  immediately,  a  proof  of  the 
influence  of  the  will  over  me  movement  of  the  latter.  In  all  adult 
individuals  the  stomach  (Fig.  2,  e)  encloses  a  black  pulverulent 
mass,  the  residue  of  digestion.  This  mass  (the  Hack  spot  of 
Yaucher)  is  in  a  state  of  slow  rotation  which  continues  under  the 
action  of  the  vibratile  cilia.  Small  portions  are  detached  from  time 
to  time,  and  are  carried  by  the  ciliary  movement  to  the  extremity 
of  the  intestine  and  expelled. 

At  the  sides  of  the  stomach  are  the  two  glandular  organs  called 
by  Ehrenberg  pancreatic  cseca,  and  more  appropriately  by  Leydig, 
glands,  or  gastric  appendages  (Fig.  2,gg).  These  glands  are 
much  larger  in  N.  Wemechii  than  in  other  species  of  the  same 
genus.  They  are  convex  at  the  external,  and  flattened  at  the 
internal  surfiace,  which  is  applied  to  the  sides  of  the  stomach  from 
the  termination  of  the  oesophagus  to  nearly  the  middle  of  the 
gastric  pocket 

These  gastric  glands  are  modified  with  age.  Colourless^  tsX\j 
drops  are  deposited  in  their  midst,  and  their  oonmiunication  with 
the  stomach  becomes  larger.  They  are  finally  drawn  into  the 
gastric  cavity,  where  they  are  blended  with  a  circular  mass 
surrounding  the  granular  blade  mass  placed  in  the  centre  of  this 
cavity,  ^ese  changes  are  easily  accounted  for  by  considering 
that  the  gastric  glands  are  placed  in  two  folds  of  the  wall  of  the 
stomach,  which  gradually  unfolds  with  age. 

The  excretory  organs,  sometimes  considered  as  an  apparatus  of 
aquatic  respiration,  are  composed  of  a  contractile  vesicle  placed  in 
the  posterior  part  of  the  body  (Figs.  2, 8,  v  c)  and  of  the  two  sinuous 
canals  which  open  laterally  into  this  vesicle  (Figs.  2,  8,  o  s),  and 
seemed  to  me  to  ramify  in  the  thickness  of  the  wall  of  the  con- 
tractile vesicle  before  opening  (Fig.  8,  v  c). 

My  observations  on  these,  however,  are  as  incomplete  as  those 
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on  the  nervovs  system.  On  fhe  dorsal  fistce  of  the  body,  above  the 
pharyngeal  bolb,  I  distinguished  a  pale,  ronnded,  finely  granulated 
mass,  eridently  representing  the  central  nervous  organ  (Fig.  2,  c  n) ; 
but  I  could  not  see  any  of  the  peripheral  nerves  proceeding  from  it, 
and  which  Leydig  has  figured.* 

The  single  median  erjQ  is  placed,  as  in  all  Notommata.^  in  the 
neck,  and  corresponds  with  the  posterior  border  of  the  brain 
(Fig.  2,  (b).  It  is  composed  of  a  small,  refractive,  spherical,  crystalline 
lens  set  in  a  small  mass  of  red  pigment.  In  some  Notommata  the 
eye  is  fixed  to  the  anterior  part  of  a  vesicle  filled  with  opaq^ue 
(calcareous?)  corpuscles,  placed  behiud  the  cerebral  mass,  to  which 
it  appears  adherent.  This  is  the  mccvlus  cerebraJia  of  Ehrenberg, 
of  (jV^  unknown  functions,  and  is  absent  in  N.  Wemeekii. 

We  must  not  confound  with  the  preceding  organ  a  small  cavity 
on  the  dorsal  fstce,  in  front  of  the  eye,  from  which  it  is  separated  by 
the  whole  width  of  the  brain  (Fig.  2,  c  e).  It  seems  to  be  bifid  in 
its  anterior  hal^  and  is  furnished  internally  with  very  fine  vibratile 
ciha,  and  contains  a  clear  and  transparent  liquid.  Its  functions 
appeal  to  be  as  obscure  as  those  of  the  saecuJiis  cerebraJis.  These 
problematical  organs  are  fi:eq[uent  amongst  Botatoria,  and  are  thought 
Dy  some  authors  to  be  sensitive  organs  on  account  of  their  more  or 
less  distinct  connection  with  the  nervous  centre. 

In  the  posterior  part  of  the  body,  in  front  of  the  caudal  fork, 
are  the  two  elongated  organs  general  amongst  Botatoria,  and  which 
Leydig,  on  account  of  their  general  form,  calls  clvb-shaped  organs. 
In  our  species  they  are  short  and  fueoform,  and  do  not  reach 
beyond  the  last  segment  of  the  body  (Figs.  2,  8,  g  c).  Thanks  to 
the  observations  of  Leydig,  f  Golm,|  GrenacheF,§  and  Mobius,||  we 
know  that  they  are  the  glandular  organs  producing  the  glutinous 
gubstance  which  enables  tiie  animal  to  fasten  its  foot  to  surround- 
ing bodies. 

ni. — Beproduction. 

All  the  individuals  which  I  observed  were  females.  The 
ovary,  in  the  form  of  an  elongated  sac,  rises  in  the  cavity  of 
the  body,  beside  the  digestive  tube,  as  &r  as  the  inferior  part  of  the 

isastric  glands  (Fig.  2,  ov).  Its  posterior  part,  contracted  into  the 
orm  of  an  oviduct  (Fig.  8,  0(2),  opens,  as  in  all  Botatoria,  into 
the  doacal  canal.  Its  structure  is  very  simple.  In  a  kind  of 
granular  stroma  are  numerous  ovules,  presentmg  the  same  degree 

•  *  Ueber  den  Ban,'  &c,  p.  24,  pi.  vi.  flga  16  and  17. 

t  Mailer's  *  Aichi?/  1857,  p.  410. 

X  **  Ueber  die  Fortpflanzung  der  B&deribiere,"  '  Zeitsohr.  wiss.  ZooL,'  1859, 
ToL  vii.  p.  439. 

§  **  Einige  Beobaohtungen  tiber  Raderthiere,"  *  Zeitschr.  wlss.  Zool.,'  1869, 
voL  xix.  p.  494. 

fl  **mn  Beitrug  znr  Anatomie  des  BraehionuB  plicatilis,''  *  Zeitschr.  wiss. 
Zool.,'  1874,  7ol.  XX?.  p.  111. 
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of  development  in  the  same  indiyidual.  The  vitellns,  at  first  homo- 
geneons  and  coloarlees^  encloses  a  clear  germinal  vesicle,  having 
itself  a  bolkv  Wagner*s  spot.     Later  on  it  becomes  granular  and 

i yellowish,  the  germinal  vesicle  forming  a  clear  rounded  spot,  and 
ooking  like  a  solid  brilliant  nucleus  when  treated  vdth  acetic  acid. 
As  the  eggs  approach  maturity  they  are  piled  one  on  another  in  the 
ovary,  mutually  flattening  each  other.  The  distension  thev  cause 
ends  probably  by  rupturing  the  ovarian  sac,  for  later  on  they  are 
found  free  in  the  cavity  of  the  body,  immediately  beneath  the  external 
integument.  The  animal  then  presents  the  rounded  form  of 
Fig.  9,  with  two  short  prolongations,  one  at  the  head,  the  other  at 
the  tail 

Like  many  other  rotifers,  N,  Wemeckii  produces  summer  egos 
and  winter  eggs,  the  former  destined  to  be  immediately  hatched,  the 
latter  passing  through  the  cold  season,  and  only  hatching  the  fol- 
lowing year.  They  diflfer  from  each  other  from  the  moment  they 
are  kud,  the  summer  eggs  being  smaller  than  the  winter  eggs 
(the  former  being  0  056  mm.  by  0*042  mm.,  and  the  latter 
0  •  062  mm.  by  0  •  050  mm.).  They  present  other  difierences  in  their 
contents,  and  the  number  and  character  of  their  envelopes.  The 
summer  egg  has  a  clear,  transparent  vitoUus,  uniformly  granular ; 
a  thin  chorion  constitutes  the  sole  envelope  (Fig.  11).  Li  the 
winter  egg,  the  vitellus  is  brown  and  opaque ;  it  has  a  diffused, 
clear,  rounded  spot  in  its  centre,  probably  due  to  the  persistence 
of  the  germinal  vesicle  ^Fig.  13).  There  are  two  envelopes  sepa- 
rated from  one  another  oy  a  space  filled  with  a  clear  hquid ;  the 
external  one  thicker  {ch),  forming  a  somewhat  solid  shell,  and  the 
internal  one  thin  and  membranous,  closely  apphed  to  the  vitellus  {cK). 
Since  Dalrymple's  *  discovery  of  the  existence  of  small  male 
individuals  of  k.  (Asplanchna)  Anglica^  two  opinions,  diametrically 
opposed  to  each  other,  have  existed  among  scientific  men  on  the 
mode  of  development  of  summer  and  winter  eggs.  Some  maintain 
with  Huxley  that  the  summer  eggs  alone  require  for  their  develop- 
ment the  male  element,  whilst  the  winter  eg^  are  produced  without 
previous  fecundation.  Cohn  t  and  others  tnink,  on  the  contrary, 
that  the  latter  require  sexual  impregnation,  whilst  the  former 
develop  by  virtue  of  an  intrinsic  fecundity  (parthenogenesis).  Cohn 
supports  this  opinion  by  the  fact  that  in  all  the  species  where 
winter  eggs  are  found,  their  app^urance  always  coincides  with  that 
of  the  i]^es,  as  in  many  HydatinaBa  and  BrachionaBa ;  whilst  in 
the  whole  family  of  Philodineea,  where  these  eggs  are  unknown,  no 
males  have  been  observed. 

*  **  Description  of  an  Infasory  Animalcule  allied  to  the  gennB  Notommata  of 
Ehrenberg,"  *Phll.  Trans./  1849. 

t  "Ueber  die  Fortpflanzung  der  Raderthiere,"  *Zeit8chr.  wiae.  Zool.,'  1856, 
vol.  vii.  p.  483;  1858,  vol.  xi.  p.  293. 
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My  own  observatioDS  haye  led  me  to  a  different  opinion  to 
that  of  either  Huxley  or  Cohn.  As  I  have  already  said,  all  the 
indiyidnals  which  passed  under  my  notice  during  April  and  May 
were  females.  I  do  not  conclude  from  this  the  absolute  absence 
of  males,  as  these  may  only  appear  in  autumn.  At  the  beginning 
of  my  observations  it  was  exclusively  summer  eggs  which  were 
produced.  Later  on  these  eggs  were  mixed  in  increasing  pro- 
portion with  winter  eggs ;  and  finally,  at  the  end  of  April  and 
the  beginning  of  May,  nearly  all  the  eggs  were  of  the  latter 
kind.  Not  only  was  the  production  of  summer  eggs  very  con- 
siderably diminished,  but  a  great  number  remained  sterile,  or  if 
an  embryo  was  formed  it  died  without  hatching,  even  when  it 
had  arrived  at  an  advanced  stage,  as  shown  by  the  eye  spot 
yj^ible  through  the  envelope.  These  fiEicts  show  the  gradual 
exhaustion  of  the  vitality  of  the  germ  in  the  non-fecundat^  sum- 
mer eggs.  As  to  the  winter  eggs,  I  conclude  that  the  assistance 
of  the  male  sex  was  not  necessary  to  their  production  or  develop- 
ment, not  merely  from  the  feu^t  that  no  male  individual  was  ever 
presented  to  my  observation,  but  from  the  fact  that  seminal  cor- 
puscles were  absent  in  the  females  extracted  irom  capsules  containing 
winter  eggs.  A  final  proof  of  the  absence  of  males  is  to  be  found 
in  the  complete  identity  presented  by  all  the  summer  eggs.  We 
know,  by  the  researches  of  Dalrymple,  Leydig,  Cohn,  Gosse,  and 
others,  that  the  sex  of  the  future  embryo  of  the  Botatoria  is 
indicated  in  the  egg,  by  various  characters,  such  as  form,  size,  and 
colour,  which  differ  in  male  and  female  eggs,  but  I  have  never 
remarked  this  in  the  species  under  observation,  where  aU  the 
summer  eggs  resemble  each  other,  even  in  the  smallest  details. 

Cohn  *  has  raised  the  question  whether  the  same  female  can 
produce,  either  at  the  same  or  different  epochs,  summer  and  winter 
^gs.  He  negatives  it,  claiming  to  have  established  that  each 
female  only  lays  eggs  of  one  kind.  He  even  thinks  that,  when  in 
one  species  there  are  male  eggs  besides,  the  production  of  the 
three  sorts  of  eggs  devolves  on  three  different  kinds  of  females. 
My  observations  do  not  agree  with  the  opinion  of  Cohn.  N.  Wer- 
nechii  enables  the  point  to  be  easily  decided,  as  the  females  enclose 
themselves  in  separate  capsules,  in  most  of  which  I  have  found  the 
two  sorts  of  eggs  mixed  in  variable  proportions,  from  which  I  con- 
clude, contrary  to  the  assertion  of  Conn,  that  one  and  the  same 
female  can  produce  the  two  sorts  of  eggs.  The  earlier  layings  of 
the  year  are  composed  nearly  exclusively  of  summer  eggs,  whikt  it 
is  wmter  eggs  which  predominate  in  the  latter. 

In  spite  of  their  name,  the  laying  of  the  winter  eggs  sometimes 
begins  from  the  early  spring.  The  name  was  founded  on  the  fact 
that  the  eggs  pass  through  the  winter  and  only  hatch  in  the  fol- 

•  Loc,  cit,  p.  431. 
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lowing  epring.  The  name  of  *'  dvrMe  eggs  "  (Dauereier,  Oohn), 
expresses  better  their  physiological  character,  of  opening  only  after 
a  long  period  of  repose. 

Some  days  before  hatching  we  can  distingnish  in  the  egg  a  well- 
formed  embryo,  and  recognize  the  greater  part  of  the  organs.  It 
is  doubled  npon  itself,  the  head  and  tail  cnryed  on  the  ventral  face, 
and  in  contact  with  one  another  (Fig.  12).  Just  before  hatching 
it  moves  energetically,  and  turns  round  in  all  directions,  vibrating 
its  buccal  cilia.  These  movements  are  to  break  the  shell  of  the 
egg.  The  young  animal  escapes  out  of  the  opening,  and  soon 
afterwards  the  margins  of  the  opening  join  so  exactly  that  the 
envelope  (absolutely  empty)  seems  intoct.  The  newly  hatehed 
young  are  vermiform  and  from  0  *  10  mm.  to  0  *  12  mm.  in  length 
(Fig.  10). 

IV. — The  Oalh  of  Vaucheria  terresiris. 

We  must  now  consider  the  excrescences  of  the  Vawiieriay  and 
try  to  decide  whether  or  not  they  ought  to  be  assimilated  to  the 
galls  produced  by  the  action  of  some  insects  on  phanerogamous 
plants. 

F.  terrestris  is  composed  of  tubular  filaments,  without  internal 
septa,  and  filled  with  green  matter.  The  organs  of  fructificati<m, 
the  antheridium  and  the  sporangium,  are  borne  on  a  small  secondary 
branch  rising  at  right  angles  from  the  side  of  the  principal  fila- 
ment (Figs.  14,  15).  This  common  branch  is  itself  divided  into 
two  branches,  the  inferior  of  which  is  bent  downwards  in  the  shape 
of  a  horn,  bearing  the  antheridian  cell  at  its  extremity.  The 
superior,  which  is  the  continuation  of  the  secondary  branch,  becomes 
club-shaped  at  the  summit,  and  terminates  in  a  transversal  partition 
to  form  the  oogone  or  sporangium. 

Passing  from  the  organs  of  reproduction  to  the  excrescences 
inhabited  by  N.  Wemedkii,  a  simple  comparison  will  show  ^e 
complete  morphological  identity  of  tne  two.  The  parasitic  cysts  are 
only  the  persistent  branches  which  bore  the  organs  of  reproduction, 
and  which  under  the  influence  of  the  pM:asite  have  enlarged  con- 
siderably and  modified  their  form.  We  sometimes  find  young 
rotifers  lodged  in  capsules  which  in  no  wise  differ  in  form  and  size 
from  the  normal  sporiferous  branches  (Fig.  15,  r  a),  which  removes 
all  doubt  concerning  the  nature  of  these  productions. 

As  the  parasite  grows,  the  capsule  which  encloses  it  sometimes 
increases  to  five  times  its  original  bulk  (Figs.  16, 17,  and  18).  At 
the  same  time  the  wall  of  cellulose  thickens  over  all  the  periphery. 

It  is  always  at  a  very  early  age  that  the  parasite  is  mtrodu(^ 
into  the  plant,  to  pass  there  the  remainder  of  ite  life.  It  is  nourished 
exclusively  on  the  colourless  plasma  of  the  capsule,  as  is  seen  by  the 
entire  absence  of  green  colour  in  the  digestive  tube.     This  confirms 
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the  observations  of  M.  Ghantard*  and  M.  Felix  Platean^f  that 
chlorophyll  is  not  an  assimilable  substance. 

The  animalcale  lays  its  eggs  inside  the  capsule,  without  any 
regnlarity,  either  singly  or  in  groups  amidst  the  green  matter.  It 
then  dies,  leaying  no  yestige  but  the  black  mass  (Fig.  18,  m  s),  and 
between  the  laying  and  hatching  of  the  eggs  the  capsule  begins  to 
decompose,  the  chlorophyll  loses  its  homogeneousness  (Fig.  18)  and 
cobur,  and  the  eggs  hatch  from  ten  to  fi^aen  days  after  bemg  laid. 
The  Notonunata  forthwith  anxiously  seeks  an  issue  from  the 
capsule. 

We  haye  seen  that  under  the  influence  of  the  parasite  the  small 
lateral  branches  of  Vaucheria,  which  bear  the  reproductiye  organs, 
instead  of  becoming  atrophied,  after  the  fulfilment  of  their  func- 
tions, are  hypertrophied  to  four  or  fiye  times  their  normal  size. 
I  thmk  that  this  arises  from  a  stimulation,  caused  by  the  secre- 
tion of  an  acrid  liquid,  of  the  same  nature  as  that  which  forms  galls 
on  phanerogamous  plants,  from  the  bite  of  insects,  which  introduce 
into  the  plant  a  liquid  secreted  by  the  saliyary  glands.  These 
glands  exist  also  in  NotommcUa,  at  least  I  so  consider  the  appen- 
dages of  the  digestiye  tube  which  open  into  the  pharynx  (Fig.  2,  gs) 
Their  relatiyely  considerable  size,  compared  to  that  of  the  organs  to 
which  some  authors  haye  attributed  an  analogous  signification  in 
other  rotifers,!  seems  to  indicate  that  they  are  destined  to  fulfil 
special  and  important  functions  in  this  species.  These  glands  are 
also  largely  deyeloped  in  the  gall  insects. 

The  parasitic  excrescences  on  Vaucheria  present  another  ana- 
logy with  certain  gaUs  of  the  higher  plants,  in  beinff  the  seat  of 
a  yegetatiye  deyelopment  which  giyes  rise  to  the  fonnation  on 
different  points  of  their  surfietoe  of  filaments  filled  with  green 
matter.  They  are  rarely  found  at  the  base,  the  summit  being 
their  more  usual  position.  In  the  latter  case,  the  upper  part  of  the 
capsule  begins  to  flatten,  and  to  take  an  an^ar  form ;  then  at  each 
of  the  angles  a  protuberance  ia  formed,  into  which  the  plasmic 
matter  penetrates  (Fig.  16,  »aj).  The  capsular  wall  becomes 
considerably  thinner  at  the  culminating  point  of  the  protuberance, 
which  oontmuing  to  elongate  becomes  a  green  filament  (Fig.  17, 
ha),  which  is  often  many  times  the  length  of  the  capsule.  Some 
bifurcate,  some  cunre  upwards  like  horns,  and  others  take  a  hori- 
lontal  or  obhque  position. 

It  frequency  happens  that  instead  of  throwing  out  filaments  the 
excrescence  becomes  perforated  at  its  summit,  thus  formmg  a  com- 
munication between  the  inside  of  the  capsule  and  the  surrounding 

*  *  Oomptes  BendoB,'  1873,  toIs.  Ixxvi.  p.  103,  IzxYii.  p.  597. 

t  '  fiecherches  but  lea  Pb^nom^nee  de  la  Digeetion  cnez  lea  Inaectes,'  1874, 
pp.  56, 119. 

t  *  Zeitoohr.  wis0.  Zool./  yoI.  vi.  p.  78 ;  Cohn,  ibid.,  toI.  viL  p.  475  ;  Mobius, 
ibid.,  Tol.  XX Y.  p.  110. 
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liquid  (Fig.  18).  The  young  Notommata  sometimefl  nmke  their 
escape  through  this  opeuiji^.  The  proof  that  the  parasites  do  not 
themselves  make  the  opening,  as  might  be  supposed,  is  that  the 
capsules  are  often  found  perforated  wmlst  still  enclosing  unhatched 


The  filaments  at  the  base  of  the  capsules  (Figs.  16, 17,  h  a')  are 
formed  in  tihe  same  way.  In  this  case  also  openings  are  sometimes 
formed  (Fig.  18,  x*')  for  the  escape  of  the  animal.  Sometimes  the 
antherioian  tube  itsdf  at  the  base  of  the  capsule,  with  its  open 
extremity,  serves  as  the  exit  (Fig.  17,  r  a). 

Sometimes  the  young  aniiiuGds  pjenetrate  into  the  principal 
filament  and  reach  another  capsule  which  has  an  opening  £y  which 
they  can  pass  out  Their  passage  is,  however,  sometimes  barred 
by  the  £Edse  septa  (Figs.  15, 16,  18, /c),  which  are  formed  with 
such  facUity  in  the  maments  of  Vaucheria  wherever  there  is  a 
lesion,  a  septum  of  cellulose  on  either  side  isolating  the  part 
afiected  and  preventing  it  spreading  to  the  sound  parts.* 

Gradually  the  capsule  becomes  empty  of  animalcuka,  and 
various  Infusoria  invade  it  and  complete  the  destruction  of  the 
green  matter. 

The  youn^  Notommata  move  about  very  quicklv  when  free  in 
the  water.  They  take  no  food  during  this  period  of  &ee  life,  and 
soon  return  to  the  plant,  never  again  to  qxut  it.  This  re-entrance 
is  effected  through  the  various  openings  of  the  capsules  which  I 
have  iust  described,  from  which  they  pass  into  the  young  green 
brancnes.  Thus  is  explained  their  introduction  into  the  tul^  of 
Vatioheria,  which  was  an  enigma  to  all  observers,  vdth  the  excep- 
tion of  Dr.  Magnus. 

I  will  now  speak  of  the  destiny  of  the  winter  eggs.  As  we 
have  seen  already,  they  began  to  be  laid  in  April,  at  first  with 
summer  eggs,  then  alone.  About  the  middle  ot  May,  the  laying 
of  summer  eggs  had  ceased,  and  the  capsules  contained  <mly  wint^ 
eggs.  They  were  in  much  greater  number  than  the  summer  egga. 
In  spite  of  all  my  care  HieVaueheria  died,  but  the  eggs  remained 
unaltered  in  the  capsules,  presenting  no  s]ja;n  of  development  during 
the  summer,  autumn,  and  first  half  of  winter.  Unfortunately  my 
observations  were  interrupted,  and  at  the  end  of  March  I  found  all 
the  eggs  had  hatched.  This  hatching  must  have  taken  place  at 
the  eSa  of  winter  or  beginning  of  spring,  and  the  young  had 
probably  perished  from  want  of  food,  as  I  found  none  in  the 
VTater. 

This  interesting  animalcule  is  not  the  only  species  of  the  genus 
Notommata  parasitic   on  an   Alga.     Ehrenb^g  has  made   us 

*  See  Hofineister,  *  Handbnoh  der  Phynol.  Bot.,'  toI.  i  p.  76.  and  Hanstein, 
*  Lebenflmhigkeit  der  YanoheriaseUeD  CNiederrh.  Ges./  Bits.  V.,  4  Kor.  1872, 
and  « Bot.  Zeit.,'  187S,  p.  697. 
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acquainted  with  N.  parasita^  which  inhabits  the  spheres  of  Volvox 
fflobator.*  Another  species,  N.  Petromyzon,  Uyee  also  in  Volvox^ 
often  in  company  with  the  preceding.! 

After  Ehrenberg,  N.  parasiia  was  the  object  of  interesting 
observations  by  John  WilliamB,t*  Goe8e,§  and  Ferdinand  GohnJ 
who  discovered  the  msle  smaller  than  the  female,  and  destitute  of 
digestive  organs,  like  all  the  males  of  the  Botatoria.  Cohn  proved 
also  that  N.  parasiia  lays  three  kinds  of  eggs.  1st,  nnmerons 
sommer  eggs  vrith  smooth  envelope,  which  give  origin  to  females ; 
2nd,  eggs  similar  to  &e  preceding,  but  smaller,  whence  issne  males ; 
3rd,  winter  eggs  in  fewer  number,  but  larger,  and  with  an  envelope 
bristling  with  short  spines. 

I  will  dose  with  the  foUovnng  risuniS  of  the  principal  results  of 
my  researches. 

Notommata  Wemeekii  presents  two  periods  in  its  existence,  one 
free,  the  other  parasitic  in  the  tubes  of  Vav>cheria.  In  each  of 
these  two  phases  of  its  existence  it  takes  a  very  different  form.  In 
the  first  it  is  elongated,  vermiform,  and  divided  into  yery  distinct 
s^ments  extemaUy ;  in  the  second,  in  which  it  attains  maturity, 
it  18  dilated,  sacciform,  yery  contractile,  and  without  segmentation. 

To  these  external  changes  correspond  important  modifications 
in  the  internal  organs,  characterized  chiefly  by  the  enormous  deve- 
lopment of  the  ovary  and  the  atrophy  of  the  appendages  of  the  diges- 
tive tube  (the  salivary  and  gastric  glands). 

Like  many  other  Botatoria,  it  lays  two  sorts  of  eggs — summer 
and  vrinter  egm^  distinguidied  by  uieir  structure  no  less  than  by 
their  mode  ofdevelopmenb 

The  same  female  can  produce  either  summer  or  winter  eggs 
exclusively,  or  a  mixture  of  the  two  kinds  in  the  same  gall  of 
Vaucheria. 

The  vrinter  eggs  are  produced  in  the  spring ;  their  laying  com- 
mences later  and  is  prolonged  longer  than  that  of  the  summer  eggs : 
the  latter  develop  inunediately,  while  the  former  pass  through  tiie 
vrinter,  and  only  natch  in  the  foUovrin^  year. 

I  have  not  observed  any  males,  ana  on  the  other  hand  I  have 
never  found  any  spermatozoids  in  the  females,  from  which  I  con- 
clude that  the  vrinter  eggs,  like  the  summer  eggs,  develop  without 
prerious  fecundation. 

The  galls  of  Vaucheria,  in  which  K  WemeekU  hves  and  is 

*  *  Die  InfadonsthiercheD,'  1838,  p.  426,  pi.  L  fig.  1. 

t  Op.  cit.,  p.  427,  pi.  L  fig.  7. 

X  '^  On  the  oconrrence  of  Parasitie  Botifera  in  Volvox  globator** '  Trans.  Micr 
8oe.,'  1862,  yol  iii.  p.  129. 

f  "  On  the  i\r.  parasiia  inhabiling  the  spheres  of  Volvox  globator,**  ibid.,  p.  148. 

I  **  BemerkuDgen  fiber  B&derthiere,"  *ZeitBohr.  wiss.    ZooU*  1858,  yol.  iz. 
p.  291. 
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reprodnoedy  are  due  to  a  hypertrophy  of  the  branches  of  the  pluit, 
which  bear  the  organs  of  firactincation.  They  differ  from  galls, 
properly  so  caUed,  which  develop  on  the  higher  plants,  in  being 
pre-existing  parts,  which  have  simply  undergone  an  increase  in 
bulk,  nnder  me  action  of  the  parasite.  This  exaggeration  of  the 
Te^etatiye  ftinctions  is  also  oft^  shown  by  the  formation  of  advea- 
titions  branches  at  diflkrent  points  of  the  sorfiEuse  of  the  galL 

The  exit  of  the  yonng  Notommata  bom  in  the  galls,  and  its  re- 
entry into  the  tubes  of  Vaueheria  to  form  new  galls,  is  effected 
through  the  openings  which  are  spontaneonsly  produced  at  the 
summit  of  the  adyentitious  branches.  They  also  sometimes  make 
use  for  the  same  object  of  the  small  projection  or  male  organ  of 
reproduction,  which  persists  at  the  base  of  the  capsule  in  the  form 
of  a  tube  open  at  its  two  extremities. 
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INVERTEBBATA,  CBYPTOGAMIA,  MIOBOSOOPY,  &o., 
intiuding  Emhryology  and  RiskHogy  generaUy. 


ZOOLOGY. 


A.    OENEBAL,  including  Bmbrsrology  and  Histology 
of  the  Vertebrata. 

Vudeiu  in  Blood-oorpnsoles.* — Upon  reading  some  months  ago 
Bdttcher's  demonstration  of  a  nndens  in  th^  mammalian  blood-eor- 
pnscle  after  bleaching  by  corrosive  snblimaie  and  aloohol,  it  oocnrred 
to  Dr.  W.  T.  BelfielC  of  Chicago,  that  the  asserted  nucleus  might 
be  artificial,  due  to  coagulation  of  albumen  and  extraction  of  water  by 
the  reagents  used.  It  seemed  that  if  bleaching  alone  were  to  be 
aocompOshed  the  same  resnlts  should  follow  bleaching  by  other 
methods. 

With  this  idea  he  procured  specimens  of  fresh  blood  from  man, 
the  do^  rat,  and  turtle,  eiposed  the  corpuscles  to  the  action  of  varioos 
bleaching  agents — chlorine,  sulphurous  acid,  acetic  acid,  a  freezing 
temperature — ^then,  when  the  colouring  matter  had  been  removed,  he 
immersed  them  in  weak  solutions  of  amlin  and  carmine,  and  momited 
them  in  distilled  water.  He  was  careful  to  produce  as  nearly  as 
possible  identical  effects  upon  all  the  specimens  treated  by  each  re- 
agent, using  the  same  solutions  for  the  same  periods  upon  them  all. 
By  each  method  nuclei  were  clearly  demonstrated  in  the  turtle's 
blood,  but  in  no  other  specimen  was  there  any  differentiation  of 
colour.  It  is  tme  that  some  mammalian  corpuscles  after  prolonged 
immersion  in  the  colouring  fluid  showed  staining,  but  that  stainmg 
was  invariably  uniform  from  c^itre  to  circmnference,  proving  con* 
dusively  the  absence  of  a  nucleus  so  fur  as  carmine  staining  can 
prove  anything. 

On  these  observations  he  bases  a  strong  suspicion  that  the  alcohol 
and  corrosive  sublimate  used  are  responsible  for  the  appearance  of 
nuclei  in  corpuscles  treated  by  Bdttcher's  method.  This  suspicion 
receives  support  from  recent  discoveries  as  to  the  structure  of  nuclei. 
In  the  July  number  of  the  '  Quarterly  Journal  of  Microscopical 
Science'  Dr.  Klein  relates  a  series  of  observations,  as  a  result  of 
which  he  affirms  the  nucleus  to  consist  of  a  fibrillar  network,  im- 
bedded in  which  is  a  ground  substance;  that  this  intranuclear 
network  is  continuous  with  a  similar  intracellular  network;  that 
nucleoli  are  merely  the  thickem'ngs  and  shrivellings  of  these  fibrils. 
The  natural  dirivelling  effect  of  alcohol  might  readily  produce  a 
pseudo-nucleus  in  a  blood-corpuscle  from  condensation  of  this  intra- 
cellular network. 

*  '  Am.  Quart  Micr.  Joom.,'  i  (1879)  p.  288. 
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Diviflion  of  Cartilage  Cells.* — ^In  a  short  paper  on  this  anbjeo 
Dr.  W.  Bigelow  states  his  disagreement  with  fintschli's  view  that  the 
division  of  the  cell-bodj  always  goes  hand  in  hand  with  that  of  the 
nnclens,  and  that  the  common  case  of  a  single  cell  with  two  nuclei  is 
not  an  instance  of  commencing  division.  BigeloVs  observations 
on  the  cartilage  of  all  classes  of  Yertebrata  lead  him  to  the  opinion 
that  division  of  the  nudens  always  precedes  that  of  the  cell-body.  He 
finds,  in  fetct,  cells  with  constricted  (biscoit-shaped)  nuclei,  cells  with 
two  nuclei  which  are  considerably  larger  than  tibe  neighbouring  uni- 
nucleate cells,  cells  with  two  nuclei  and  a  funt  partition  walL  In  no 
case  was  a  septum  seen  before  the  division  of  ihe  nucleus  was  com- 
pleted. 

Amongst  the  ordinary  cartilage  cells  of  the  sclerotic  of  amphibia 
and  fishes  were  found  some  of  especially  large  size,  separated  from 
surroundiug  cells  by  a  great  thidoiess  of  ground  substance,  which 
often  exhibited  poncentric  striation,  and  was  stained  with  gold  chloride. 
They  often  contained  two  or  three  nuclei,  and  were  of  very  irregular 
form.  Their  protoplasm  was  stained  red  with  gold  chloride,  instead  of 
bluish  like  the  other  cells.  The  surrounding  cells  were  often  arranged 
radially  around  these  large  cells,  of  the  origin  and  significance  of  which 
the  author  proposes  to  treat  in  a  future  communication. 

Final  Changes  in  Heckers  Cartilage.t — The  process  of  retro- 
gressive metamorphosis  undergone  by  Meckel's  cartilage  in  mammals 
has  been  studied  in  the  pig  by  Dr.  BaumuUer,  of  Wurzburg,  who  sums 
up  his  results  as  follows : — 

After  previous  calcification  of  its  intercellular  substance,  the  pos- 
terior portion  of  the  cartilage  undergoes  degeneration  by  fibrous 
metaplalds,  this  process  extending  from  the  tympanic  cavity  to  about 
the  middle  of  the  alveolar  portion  of  the  mandible.  Next,  an  increase 
in  size  of  the  hinder  half  of  the  remaining  part  takes  place,  connected 
with  changes  of  form  produced  chiefly  by  the  growth  of  the  man- 
dible. The  most  important  of  these  changes  are  the  constricting  off 
of  small  pieces,  which,  enclosed  by  the  lower  jaw,  contribute  to  its 
increase  in  size,  by  their  subsequent  ossification. 

The  second  step  in  degeneration  consists  in  the  ossification  of  the 
remainder  of  the  cartilage,  with  the  exception  of  the  symphysis,  where, 
finally,  the  same  process  of  fibrous  metaplasis  takes  place,  to  which 
the  disappearance  of  the  hinder  part  of  the  cartilage  was  due. 

Histology  of  Herve-fibre.f — B.  EawUz  comes  to  the  conclusion 
that  the  constrictions  observed  by  Banvier  are  formed,  in  the  living  or- 
ganism, by  a  cirde  of  pale  substance,  which  surrounds  the  axis-cylmder 
and  destroys  the  continuity  of  the  medulla ;  that  the  ''  double  oontour  " 
represents  the  whole  of  the  medullary  sheath,  but  is  not  to  be  made 
out  in  the  fresh  state ;  it  surrounds  the  axis-cylinder.  The  crimped 
appearance  observed  by  Lautermann  is  due  to  the  breaking  19  of  the 
nerve-fibre. 

•  *  Arch.  f.  Mikr.  Anat.,'  xvi  (1879)  p.  458. 

t  'Zeitechr.  wiss.  25ool.,'  xxxii.  (1879)  p.  466. 

X  *  Arch.  f.  Auat.'  (His  and  Braune),  (1879)  p.  57. 
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Mieroaoopioal  Phenomena  of  Hiuenlar  Contraetion.*— The  micro- 
Boopioal  phenomena  of  mnscnlar  oontraolion  have  recently  been  studied 
by  Professor  Th.  W.  Engebnann,  of  Utreoht. 

Daring  the  oontraction  of  the  transyerselj  striated  mnscnlar  fibres 
there  are  produced,  parallel  with  the  changes  of  form  of  the  muscular 
elements,  changes  in  the  optical  properties  of  the  isotropic  and  aniso- 
tropic layers. 

These  ehanges  are  of  an  opposite  nature  in  the  two  layers,  the 
isotropic  stratma  in  its  totality  becoming  more  and  the  anisotropic 
lees  refiractile. 

In  consequence,  at  a  certain  degree  of  contraction,  the  fibre  seen 
by  ordinary  light  may  appear  homogeneous  without  appreciable 
transverse  stris — the  stage  of  homogeneity  or  of  transition. 

If  the  contraction  is  carried  further,  the  transverse  striie  corre- 
sponding to  the  isotropic  disks  reappear. 

At  any  ^ven  phase  of  the  process  of  contraction,  consequently  even 
in  the  transition  stage,  the  isotropic  and  anisotropic  substances  may 
be  recognized  by  means  of  the  polarizing  Microscope  as  well-defined 
and  regularly  alternating  layers.  They  do  not,  at  the  time  of  contrac- 
tion, exchange  their  respective  places  in  the  muscular  compartment 
(i.  e.  that  portion  of  the  fibre  included  between  the  middle  of  the  iso- 
tropic layer  and  that  of  the  next). 

The  thickness  of  both  layers  decreases  during  contraction,  that  of 
the  isotropic  layer  much  more  rapidly  than  that  of  the  anisotropic. 
The  total  volume  of  each  compartment  does  not  vary  sensibly  during 
oontraction. 

The  anisotropic  layers  increase  in  volume  at  the  expense  of  the 
iBotropic,  as  during  contraction  liquid  passes  from  the  latter  to  the 
former. 

Development  of  the  Ol&ctory  Herve  and  Ol&otory  Oi^^  of 
Vertebrates.f — In  the  course  of  an  investigation  into  the  development 
of  the  cnmial  nerves  of  the  chick,  by  Dr.  A.  Milnes  Marshall,  certain 
facts  came  to  light  indicating  that  the  olfactory  nerve,  instead  of 
being,  as  usually  described,  a  structure  differing  totally  in  its  mode  of 
origin  from  all  the  other  nerves  in  the  body,  in  reality  "exactly 
oorresponds  in  mode  of  development  and  in  appearance  witii  the  other 
cranial  nerves,  and  with  the  posterior  roots  of  the  special  nerves."  { 
A  further  paper  by  Dr.  Marshall  gives  the  results  of  further  in- 
vestigations on  this  point ;  it  deals  also  with  some  features  in  the 
development  of  the  vertebrate  olfactory  organ  and  with  certain 
questions  of  a  more  general  nature  affected  by  3ie  conclusions  arrived 
at.  The  more  important  conclusions,  as  regards  the  development  of 
the  olfactory  nerve,  are  stated  in  the  following  propositions : — 

(a)  The  olfactory  nerves  do  not  arise  from  the  cerebral  hemi- 
spheres, but  from  the  single  unpaired  forebrain. 

♦  *  Arch.  Norland./  xiiL  (1878)  p.  487. 
t  « Pioc  Boy.  Soc./  xxviii.  (1879)  p.  324. 

X  *  PW)0.  Boy.  Soc,'  xxvi  p.  50,  and  *  Q.  Joum.  Micr.  8ci.,*  xviii.  (1878)  pp. 
17-23. 
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(6)  There  ib^o  trace  of  an  olikotory  lobe  in  the  early  stages  of 
development  of  the  olfactory  nenre. 

(c)  The  olfactory  nerve  is  a  primary  nerve  comparable  to  the 
segmental  cranial  nerves. 

The  fMsts  recorded  concerning  the  development  of  the  ol&ctory 
norve  and  olfactory  organ,  point  towards  the  same  conclusions  as  the 
morphology  of  these  stmctores,  viz.  that  the  latter  is  the  visceral 
cleft,  that  the  former  is  die  segmental  n^rve  supplying  that  cleft  in  a 
manner  precisely  ffiinilar  to  that  in  which  the  hinder  clefts  are 
supplied  by  their  respective  nerves,  and  that  the  Bchneideriaji  folds 
are  gills ;  conclusions  which,  if  accepted,  will  considerably  simplify 
our  conception  of  the  segmentation  of  the  vertebrate  head. 

B.  IN  VKKTEBBATA. 

Digestive  Ferments  of  the  Invertebrata.*— The  paper  of  Dr. 
Emkenberg  (of  Heidelberg)  on  this  interesting  subject  is  reviewed  in 
the  '  Archives  de  Zool.  Exp.' 

In  the  most  lowly  developed  forms  (MyxomtfceteB  and  Port/era) 
there  are  digestive  ferments,  of  which  the  best  developed  is  the  peptic  ; 
in  most  JBchinoderma  the  formation  of  the  ferment  is  not  fully 
localised,  and  it  seems  possible  that  the  nutriment  may  in  them 
undergo  ferment  action  outside  the  intestine;  the  liver  of  the  A»* 
terida  is  completely  analogous  to  that  of  the  Arihropoda  or  MoUusca; 
an  analogous  gland  has  been  noted  in  the  Holothurian  Cueumaria 
plandy  and  in  the  Echinid  Toxopnefutea  Uvidui  and  T.  hrevispinotui ; 
in  some  Vermes  the  thryptic  ferment  (isothrypsin)  is  different  to  that 
of  the  VerUbrata,  Arihropoda,  and  MoUusea,  though  probably  iden- 
tical with  that  of  the  Aeterida;  the  hepatic  follicles  of  Aphrodite 
have  not  this  fanction ;  and  it  appears  tiiat  there  is  nothing  in  the 
Invertebrata  similar  to  the  ''stomach"  of  the  Vertebrata. 

MoUusca. 

Hew  Facts  in  the  Anatomy  of  Hollu8Cs.t — ^Dr.  H.  von  Jhering 
contributes  a  diort  note  on  some  recent  discoveries  he  has  made  in  the 
anatomy  of  molluscs. 

He  states  that  in  the  Nudtbranchiaia^  urticatin^  organs  (Nessel- 
elemente)  occur,  sometimes  having  the  form  of  simple  rods,  as  in 
Turbellaria,  sometimes  having  the  complicated  structure  of  a 
Ocelenterate  thread-cell.  They  arise  invariably  in  the  interior  of 
ectodermal  cells,  and  are  formed  in  an  urticating  sac  (Nesselsack),  a 
structure  surrounded  with  strong  muscular  waUs,  and  situated  at  the 
extremity  of  the  dorsal  papiUie.  In  many  genera  this  sac  is  pro- 
longed at  its  proximal  or  hinder  end  into  another,  thin-walled  sac, 
which  is  in  close  contact  with  the  prolongation  of  the  alimentary 
canal  extending  into  the  papilla :  in  many  cases,  even,  the  two  run 
together,  thus  establishing  a  communication  between  tiie  alimentarv 
processes  and  the  urticating  sacs.  In  these  same  genera,  also,  each 
alimentary  process  opens  externally  by  a  small  aperture  at  the  apex 

•  •  Aroh.  ZooL  Exp.*  (Uoaie-Duthiew),  vii.  (1878)  No.  3,  p.  xxxi 
t  •  Zool.  Anxeiger,*  U.  (1879)  p.  136, 
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of  its  papiUfty  80  that,  besides  the  anus,  the  gnt  has  several  dozen 
external  aper1|;cire6,  of  nse,  probably,  in  the  ingestion  of  water. 

In  PU^GbrcmckceOy  anouier  enrioos  arrangement  was  fonnd,  namely, 
a  dnct  opening  in  front  of  the  gill,  and  placing  the  snrroanding  water 
in  commnnioation  with  the  anride  of  the  heart.  There  is  also  a  duct 
mnning  alongside  the  kidney,  and,  as  in  Dom,  placing  the  pericardial 
oayity  in  oommnnication  with  the  kidney. 

Oenerative  Organs  of  fhe  Cephalopoda** — ^Dr.  Brock  points  out 
how  little  is  really  known  as  to  the  characters  of  these  stmctnres, 
with  the  exception,  of  course,  of  those  two  remarkable  points  which 
have  long  attracted  the  attention  of  naturalists — ^the  spermatophore 
and  the  hectocotylos. 

The  male  organs  are  highly  differentiated,  and  consist  of  the 
seminal  gland,  together  with  an  efferent  apparatus,  which  is  made  up 
of  several  parts,  and  has  various  accessory  organs,  of  remarkable 
structure  and  unknown  function,  connected  with  it.  Of  all  the 
curious  points,  perhaps  the  iajci  that— so  far  as  is  yet  known — 
there  is  no  Gephalopod  in  which  the  efferent  duct  is  directly 
connected  with  the  testis,  is  the  most  striking,  although  there  is  a 
very  dose  analogy  between  this  arrangement  and  that  which  obtains 
in  the  females  of  the  Yertebrata.  The  testis  is  ordinarily  tubular 
in  structure ;  the  efferent  portion  consists  of  a  long  canal,  which  is 
divided  into  a  thinner  and  a  thicker  portion ;  the  wtter  is  probably 
glandular  in  structure,  and  is  in  fmiction  connected  with  the  formation 
of  spermatophores  {veticuLa  semnalta — Cuvier) ;  the  third  portion  is 
only  well  developed  in  the  Decapods,  and  received  consequently  no 
name  from  Cuvier,  who  busied  himself  most  largely  with  the  anatomy 
of  Octopus,  Dr.  Brock  proposes  to  call  it  the  txu  efferena.  With  this 
longish  duct  is  connected  the  prostate  and  a  caDcal  sac ;  it  leads  into 
the  sac  for  the  spermatophores.  This  organ,  perhaps  most  commonly 
known  as  **  Needham's  pouch,"  has  had  various  functions  assigned  to 
it ;  it  ordinarily  forms  a  wide  flask-shaped  receptacle,  which,  in  the 
Decapoda,  opens  into  the  mantle  cavity  by  a  wide  neck,  and  in  the 
Octopoda  into  an  elongated  muscular  peids,  which  likewise  floats 
freely  in  the  mantle  cavity.  The  arrangements  found  in  /Septa  offi' 
eindUSfLoligo  rndgaris,  Sepiola  Bondeleiiiy  Eledone  moschata^  and  Octopw 
are  then  described  in  detoil,  as  are  also  the  female  organs  of  the  same 
forms.  As  to  these,  the  arrangements  of  the  Octopoda  are  sim2>ler 
than  those  of  the  Decapoda,  and  the  same,  it  may  be  observed,  applies 
to  the  male  organs ;  the  former  have  two  synmietrical  oviducts,  but 
only  one  pair  of  accessory  glands,  while  in  the  Decapoda  there  are  a 
number  of  accessory  glands,  but  only  one — the  left---oviduct.  The 
large  flasknshaped  nidamental  glands  seem  to  be  found  in  all  Deca- 
pod; the  glands  accessory  to  them  are  compact  (Sepiola),  or  are 
formed  of  two  symmetrical  halves,  connected  by  a  narrow  isthmus 
(Sepia)^  or  of  two  sepu^te  glands  (Loligo) ;  and  the  orifices  of  these 
glaiids  are  so  arran^ad  that  their  secretions  must  mix,  if  ^  both  sets 
secrete  at  the  same  point  of  time. 

Histological  examination  reveals  the  fieust  that  not  only  can  two 
*  *  Zeitfiohr.  wus.  ZooL/  xxxii.  (1878)  p.  1. 
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portions  be  made  out  in  the  so-called  yedonla  seminalis,  bat  that  the 
epithelium  of  the  whole  glandular  tract  is  of  the  same  character 
throughout ;  this  points  to  &e  physiological  similarity  of  the  secretion, 
and  to  the  generalisation  that,  howsoever  greatly  these  glands  may 
yary  in  external  characters,  they  form   hic^logically  and  physicH 
logically  a  single  glandular  organ,  the  function  of  which  is  the  forma- 
tion of  spermatophores.    The  cause  of  the  variations  in  form  appears 
likewise  to  be  due  to  the  formation  of  these  bodies.    In  the  female 
Decapoda  the  presence  of  the  accessory  nidamental  glands  reveals  the 
existence  of  two  sets  of  organs.    Dr.  Brock  is  of  opinion  that  not  only 
is  the  glandular  epithelium  of  the  nidamental  gland  exactly  similar  in 
its  primitive  condition  to  the  epithelium  of  the  accessory  male  glands, 
but  that  whatever  changes  do  obtain  never  exceed  the  limits  of  indi- 
vidual modification.     When  the  organ  is  in  function,  the  epithelium 
becomes  changed  in  character ;  in  the  male  there  is  the  formation  of 
cells  in  great  quantity ;  the  separate  cells  are  smaller,  and  vary  in 
form.    In  the  nidamental  glands  the  cells  become  arranged  in  two 
rows,  the  upper  ones  ciliated,  and  the  lower  developing  rod-shaped 
and  regular  elements,  in  the  protoplasm  of  which  a  numb^  of  vacuoles 
appear.    At  first  sight  the  differences  in  the  water  canals  which  con- 
nect the  genital  capsule  with  the  renal  sacs  are  such  as  to  lead  to  the 
supposition  that  they  are  homologous  structures ;  but  if  we  consider 
that  the  thin  pouch  of  the  ovary  of  the  Decapoda  only  differs  from 
that  of  the  Octopoda  by  the  absence  of  a  muscular  layer,  we  shall  see 
that  the  differences  between  the  firm  canals  of  the  one  and  the 
lacuna-like  canal  spaces  of  the  other  group  may  be  well  referred  to 
this  cause.    In  the  opinion  of  the  author,  what  is  now  seen  of  the 
water  canals  is  but  the  remnant  of  a  more  extended  system,  which  he 
hopes  to  be  able  to  trace  out  in  the  NatUUus. 

Observations  on  the  Organization  of  Solenopus.*  —  8olenopu$ 
mtidtHus  was  first  found  by  Koren  about  thirty  years  since,  and 
subsequently  by  Professor  M.  Sars,  by  both  of  whom  it  was  considered 
to  be  a  mollusc,  though  they  were  not  able  to  make  a  thorough 
examination.  Dalyell,  however,  in  the  *  Powers  of  the  Creator,' 
refers  it  to  the  Vermes. 

Eoren  and  D.  G.  Danielssen  having  obtained  numerous  specimens 
of  different  species,  have  made  more  extended  investigations  into  the 
organisation  of  the  animal,  of  which  a  brief  preliminary  description 
(without  figures^  appears  in  the  '  Archiv  for  Mathematik  og  Natur- 
videnskab '  of  Onristiania,  1878.  They  decidedly  confirm  the  refer- 
ence of  Solenopus  to  the  MoUusca,  but  as  it  differs  considerably  from 
previously  known  molluscs,  they  have  not  been  able  to  bring  it  under 
any  of  the  established  orders  of  Mollusca,  although  it  may  well  be 
refened  to  the  great  subclass  Opisthobranchiata  of  Milne-Edwards. 
They  have  aocoidingly  formed  for  it  a  third  order  of  that  subclass, 
whidi  they  call  Telobranchiata,  f  because  the  branchiflB  are  situated 
at  the  hinder  extremity  of  the  animal. 

The  Telobranchiato  are  naked  marine  animals,  with  more  or  less 

♦  Translated  by  W.  8.  DaUas,  in  *  Ann.  and  Mag.  Nat.  Hiat.'  iii.  (1879)  p.  821. 
t  From  rd^os,  end,  and  $pdyxM,  gills. 
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worm-like  bodies.  They  are  hermaphrodite,  and  have  neither  ten- 
tacles, eyes,  radnla,  or  jaw&  The  foot  is  loog  and  narrow,  and  can 
be  completely  concealed  by  the  mantle.  The  branchisa,  which  are 
placed  at  the  posterior  extremity  of  the  animal,  are  retractile.  Heart 
with  a  pretty  well  developed  vascular  system.  Generative  organs 
situated  along  the  back,  above  the  stomach  and  intestine.  Nervotis 
system  composed  of  an  cesophageal  ring  with  one  cerebral  and  two 
pedal  (infrarOBsophageal,  Tnllb.)  ganglia. 

Family  1.    SolenopodtdcB  E.  and  D. 
{NeomeniadiB  Jhering.) 

Along  the  ventral  snrfaoe  a  farrow,  within  which  the  long  narrow 
foot  is  concealed.     Branchias  filiform. 

G^nns  1.    Solenopus  M.  Sars,  1868. 
VemUeulus  Dalyell,  1858.    Neomenia  T.  Tnllberg,  1875. 

Body  cylindrical,  with  filiform  branchisB  at  its  posterior  tnmoated 
extremity.  Above  the  branchial  cavity  in  the  posterior  margin  of  the 
mantle  a  genital  pore,  and  in  the  bottom  of  the  branchial  cavity  an 
anal  orifice.  Buccal  mass,  thick,  muscular,  capable  of  being  com- 
pletely covered  by  the  mantle  which  is  covered  aU  over  witii  diversely 
formed  calcareous  spicules.  Along  the  ventral  surface  a  furrow  in 
which  the  foot  is  concealed. 

Six  new  species,  in  addition  to  S.  niiidulua  M.  Sars,  are  described, 
via.: — S,  affinisy  S.  BaLydlii^  S.  incruBtatus,  S.  margarii<iceu8y  8. 
harealiSf  and  8.  Sarsii, 

Organ  of  Bojaniu  in  Anodon.* — Dealing  with  the  view  that  the 
blood  of  the  Lamellibranchiata  becomes  intermixed  with  water  in 
the  kidney  (for  such  the  *'  organ  of  Bojanus  "  is),  Mr.  Marcus  Hartog 
points  out  that  this  can  hardly  be  so,  and  that  the  true  fiinction  of 
the  water  which  enters  its  canal  is  that  of  flushing  the  renal  ducts 
filled  with  what  is  now  known  to  be,  on  the  whole,  solid  excreta 
(Lacaze-Duthiers).  The  author  points  out  that  the  foot  is  provided 
with  a  number  of  orifices  without  any  rigid  elements  adapting  them 
to  resist  compression,  and  with  a  supply  of  cilia  which  work  inwards ; 
the  water  which  thus  gains  ingress  must,  on  the  contraction  of  the 
foot,  pass  away  partly  by  its  pores,  partly  through  the  **  vena  cava^" 
and  partly  through  the  pericardium,  whence  it  must  escape  through 
the  kidney,  which,  as  is  well  known,  has  an  orifice  into  the  pericar- 
dium ;  it  is  farther  pointed  out  that  the  cilia  of  the  renal  canals  work 
towards  the  exterior,  and  that  the  external  orifice  is  so  arranged  as  to 
prevent  water  passing  in  from  without. 

MoUuscoida. 

Beyelopment  of  the  Salpid8B.t — The  question  whether  these 
interesting  forms  do  or  do  not  exhibit  true  alternation  of  generation  is, 
curiously  enough,  bound  up  with  the  history  of  the  development  of 
their  testes.    According  to  one  of  the  few  naturalists  who  have 

♦  *  Joum.  Anat  and  Phye/  (Humphry),  xiii.  (1879)  p.  400. 
t  •  Zoitschr.  wiaa.  Zool./  xxx.  (SuppL)  (1878)  p.  275. 
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obseryod  them,  Mr.  W.  E.  Brooks,  of  America,  these  organs  are 
developed  from  the  remarkable  aggregation  of  cells,  which,  as  contain- 
ing &t  in  large  quantities,  has  been  called  the  doMatt,  fonnd  at  the 
hinder  end  of  the  so-called  foatal  or  solitary  fonn.  With  this  yiew 
Professor  Salenskj  disagrees;  by  the  older,  and  indeed  by  tiie 
majority  of  naturalists,  it  has  been  held  that  the  testes  are  der^oped 
at  a  later  period  than  the  oyary ;  in  an  early  stage  of  the  development 
of  the  *'  chiun-SalpiB  "  there  is  found  at  the  hinder  end  of  the  body  an 
aggregation  of  cells ;  later  on  this  comm^ices  and  ocmtinnes  to  grow 
forwiml,  and,  investing  the  hind-gat,  forms  a  testicular  layer,  from 
the  lateral  portions  of  which  the  testes  are  developed,  whUe  its 
superior  and  inferior  portions  take  no  part  in  the  formation  of  the 
testes,  and  in  all  probability  disappear  altogether.  According  to 
Professor  Salensky*s  observations  this  organ  has  no  relation  to  the 
elasoblast,  as  Brooks  supposed  that  it  htA.  What  relation  has  tiiis 
mode  of  development  to  the  question  of  alternate  generations?  And, 
firstly,  as  to  one  striking  peculiarity,  which  is  this :  the  ova  of  the 
chain-SalpiB  attain  a  comparatively  high  d^ree  of  development  before 
the  chain  breaks  free  from  the  mouier.  This  is  an  arrangement 
altogether  unlike  that  which  obtains  in  other  forms  that  present  this 
method  of  generation,  and  has  led  to  the  view  that  the  solitary  Salprn 
are  females,  but  that  their  ova  are  developed  in  the  chained  forma 
to  which  they  give  rise. 

The  chamed  forms  are,  according  to  this  view,  males,  and  the 
part  homologous  to  the  ela^oblast  is  that  which  gives  rise  to  the 
testes ;  but  as  Salensky  does  not  regard  this  view  of  the  origin  of 
the  ovaries  as  correct,  and  believes  that  he  has  shown  that  the  testes 
have  no  homologous  relation  to  the  elaooblast,  it  follows  that  he  looks 
upon  the  generation  of  these  forms  as  being  truly  of  the  alternate 
mode. 

On  comparing  these  SoL^  with  allied  forms,  a  very  great 
similarity  is  found  to  obtain  between  them  and  Fyrtmoma  ;  in  this 
latter  the  ovum  gives  rise  to  a  " cyathozooid *'  (Huxley);  this 
develops  by  Remmation  from  its  **  stole  prolifer "  the  ascidiosoids, 
which  are,  like  all  Asctdice^  hermaphrodite;  the  mother-form  or 
"  nurse  "  gives  rise  to  an  ovarian  tube,  which  passes  into  the  daughter- 
forms,  and  there  produces  ova ;  the  only  difference  between  them  lies 
in  the  fetct  that  Pyrosoma  first  gives  rise  to  four  ascidiozoids  only, 
and  that  these  undergo  farther  gemmation;  in  the  SalpcB  there  is 
nothing  that  is  analogous  to  this. 

Leaving  the  other  forms  of  which  the  author  treats,  and  merely 
indicating  that  he  regards  the  aggregation  of  cells  found  in  the  tail 
of  Doliohm  as  intermediate  between  the  chorda  of  the  Ascidian  larva 
and  the  eladoblast  of  the  Saipce^  we  would  note  that  he  considers  this 
last-mentioned  organ  as  bemg  obviously  of  greater  morphological 
importance  than  a  mere  store  of  nutrient  material,  and  as  l^ing 
provisional  only ;  if  this  view  be  just,  there  is  no  obstacle  to  prevent 
our  regarding  the  solitary  form  of  SaljpcB  as  exactly  similar  to  the 
"nurse-form"  of  DoUolumj  and,  speaking  more  generally,  we  find 
that  the  "  nurse "  of  the  Salpcd  corresponds  to  ^e  lanw  of  other 
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Tunieaia^  and  is  only  a  more  or  less  modified  form  of  the  primitiYe 
type  of  larva. 

Aflhiities  of  fhe  Folyzoa. — The  snbioct  of  Professor  AUman's 
Presidential  Addreas  to  the  Linnean  Socieif,  on  May  24,  was, 
**  Beoent  Progress  in  onr  Knowledge  of  the  Enooproctal  Polyzoa,"  in 
the  oonrse  of  which  he  stated  that  whilst  still  supporting  the  mol- 
loscan  affinities  of  the  Polyzoa  as  the  most  strongly  marked,  yet  at 
the  same  time  he  oonld  not  overlook  the  fact  that  recent  research  had 
been  bringing  out  features,  which  pointed  decidedly  in  the  direction 
of.  the  Worms. 

Among  these,  one  of  the  most  significant  is  the  presence  of  a  pair 
of  symmetrically  placed  •  gland-like  organs,  recently  discovered  in 
Loxo9oma.  These  organs  open  on  the  surface  of  the  body,  and  vividly 
suggest  the  well-known  ^'  segmental  organs  "  of  worms.  It  is  in  the 
Endoprocta  (which  now  include  the  four  genera,  PediceUina,  UmaUUa^ 
Laxoiomc^  and  the  curious  ABCopodaria  discovered  by  Busk  among 
the  collections  of  the  'Challenger')  that  the  most  decided  vermal 
approximation  can  be  demonstrated. 

Loxosoma.*  —  The  Bev.  A.  M.  Norman,  M.A.,  writes  to  point 
out  that  what  he  considered  tentacular  appendages  attached  to  the 
caudal  extremity  of  a  G^phyrean  which  he  described  in  1861 
(dredged  in  Bantry  Bay)  were  obriously  Yogt's  LoocoBoma  pJuucolo- 
9omaium  described  in  the  *  Archives  de  !Z<K»logie  Exp^rimentale,' 
ToL  T.  (1877)  and  « Quart  Joum.  Micr.  Sci.'  n.8.  toI.  xvii.  (1877). 
The  mistake  mto  which  he  had  fallen  is  attributable  to  the  fact  that 
in  1861  Loxosama  had  never  been  heard  of,  nor  was  any  genus  known 
at  all  like  it,  added  to  the  hct  Uiat  the  parasite  was  so  firaily  attached 
to  the  epidermis  of  the  host  that  it  was  almost  impossible  to  remove 
it  unmutilated. 

Mr.  Norman  thinks  that  now  attention  has  been  directed  to  the 
subject  several  other  species  of  the  semi-parasitic  Polyzoa  will  be 
found  in  British  waters.  They  should  be  especially  looked  for  on, 
the  Annelida,  also  on  Hydrozoa,  Sponges,  Ac. 

Some  valuable  remarks  of  Oscar  Schmidt  f  upon  the  memoirs  on 
LoxoBoma  are  translated  in  a  subsequent  number  of  the  '  Annals.'  { 

Barbed  Eooklets  on  foines  of  a  Brachiopod.§  — Dr.  Youns,  of 
the  Hunterian  Museum,  Glasgow,  writes  that  Mr.  Thomas  Davidson 
describes  on  p.  275  and  figures  in  plate  xxxiv.  of  the  Supplement  to 
his  ^Carboniferous  Brachiopoda,'  now  on  the  eve  of  publication, 
0ome  important  points  in  the  structure  of  Spirifera  lineata  Marten 
which  specimens  in  his  collection  revealed.  In  this  species  the  shell 
structure  is  minutely  punctate,  and  the  flattened  spines,  which  are 
usually  broken  off  short,  contam  in  their  interior  a  double  canal  that 
terminates  upon  the  outer  surface  of  the  shell  in  a  series  of  double 
pores.    Dr.  Young  recently  found  a  specimen  having  the  spines  in 

*  *  AnD.  and  Mag.  Nat  Hist./  5th  ser.,  iii.  (1879)  p.  133. 

t  '  Zeitschr.  wi&i.  Zool./  xzzi.  (1878)  p.  68. 

t  *  Ann.  and  Mag.  Nat.  Hist./  lii  (1879)  p.  333. 

$  •  Nature/  xx.  (1879)  p.  242. 
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place.  It  appears  that  these  spines  are  proyided  with  nnmeroiis 
marginal  opposite  hooklets,  usually  pointing  towards  the  free  end  of 
the  spine,  a  structure  which,  so  far  as  Dr.  Young  is  aware,  is  unique 
amongst  the  brachiopods,  and  to  which  he  draws  the  attention  of 
pakBontolegists,  as  perhaps  similar  structures  maj  be  found  in  other 
brachiopods. 

Artliropoda. 

Structure  of  the  Cerebrum  and  Betina  in  the  Arihropoda.*— 
Emil  Berger  finds  that  the  optic  ganglion  of  the  Arthropoda  consists 
of  two  pf^,  one  of  which  is  in  direct  relation  to  the  facetted  eye, 
and  goes  to  aid  the  layer  of  rods  in  making  up  the  retina,  while  the 
other  part  is  more  directly  connected  with  the  cerebrum,  and  is  to  be 
regarded  as  a  proper  part  of  that  oroan.  The  reiina  consists  of  five 
layers,  which,  passing  inwards,  are  (1)  The  layer  of  rods,  separated 
by  a  fenestrated  membrane  from  (2)  the  layer  of  nerve-bundles; 

(8)  The  granular  layer,  where  the  nuclei  are  coarsely  granular; 
4)  The  molecular  layer,  containing  a  finely  granular  substance,  just 
as  in  the  Vertebrata ;  and  (5)  The  layer  of  ganglionic  cells,  which 
were  ordinarily  found  to  be  nucleated.  Simplest  in  Ariemia^  the  eye 
becomes  more  complicated  in  the  higher  Arthropoda^  The  relations 
of  the  retina  to  the  cortical  lajer  of  the  cerebrum  are  particularly 
interesting  in  the  bee ;  it  is  directly  continuous  with  that  of  the  optic 
ganglion  and  the  ganglionic  portion  of  the  retina,  and  this  arrange- 
ment seems  to  show  that  the  last-mentioned  structure  is  merely  a 
modified  part  of  the  cortical  layer.  It  is  interesting  to  compare  this 
arrangement  with  the  well-known  history  of  the  deyelopment  of  the 
Vertebrate  eye. 

The  pair  of  nerves  which,  in  the  bee,  arise  from  the  subcesophageal 
ganglion  are  shown  to  take  their  origin  from  the  supra-CBSophageal 
ganglion  in  great  part,  as  it  is  but  little  of  them  that  arises  fh>m  the 
cortical  region  of  the  lower  ganglia;  this  observation  explains  the 

gresence  of  the  number  of  transverse  commissures  which  were  stated 
>  exist  in  this  region  by  Leydig.  In  the  Intecia  the  supra-OBSophageal 
ganglion  is  invested  by  a  cortex  containing  ganglion-ceUs,  while  in  tiie 
higher  Crustacea  the  ganglion- cells  are  arranged  in  a  number  of  peri- 
pheral and  disconnected  layers. 

Formation  of  the  Blastoderm  and  of  the  Oerm-layers  in  Insects.!— 
Dr.  Bobretzky,  in  his  observations  on  this  subject,  draws  attention  to 
the  views  of  Weissmann  and  of  Metschnikofil  According  to  tiie  former, 
the  formation  of  the  blastoderm  is  preceded  by  the  development  of  a 
clear  and  almost  homogeneous  substance  on  the  surfetce  of  the  egg ;  this 
'<  blastema  "  encloses  nearly  the  whole  of  the  egg,  and  is  readily  distin- 
guished from  the  dark  granular  yolk.  In  it  there  appear  nuclei,  which 
are,  later  on,  converted  into  the  oeUs  of  the  blastoderm ;  and  according 
to  Weismann,  these  nuclei  are  freshly  developed  structures,  and  not 
descendants  of  the  germinal  vesicle.  Metschnikoff,  however,  believes 
that  they  owe  their  origin  to  the  continual  division  of  the  germinal 

♦  *  Arb.  Zool.  Inst  Uuiy.  Wien,'  ii.  (1878)  p.  221. 
t  '  Zeitochr.  wias.  Zool./  xxxi.  (1878)  p.  195. 
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▼eeicle.  Brandt  is  alflo  of  opinion  that  the  blastoderm  owes  its  origin 
to  the  germinal  yesicle ;  he  says  that  the  protoplasm  of  the  blasto* 
derm  corresponds  to  the  germinal  yesiole,  and  the  contained  nuclei  to 
the  germinal  spot. 

Dr.  Bobretzky  agrees  with  the  latter  in  his  general  results,  inas- 
mnch  as  he  finds  in  two  species  of  Lepidoptera  which  he  specially 
examined,  that  (1)  prerioas  to  the  formation  of  the  blastoderm,  morpho- 
logical elements  having  the  valae  of  true  cells,  appear  in  the  yolk ; 
(2)  some  of  these  gradually  pass  to  the  surface,  where  they  form  the 
blastoderm ;  while  (3)  others  remain  in  the  yolk,  and,  later  on,  bring 
about  the  formation  of  the  so-called  yolk-spheres,  which  are  likewise 
to  be  regarded  as  true  cells.  The  author  was  not,  however,  enabled 
to  observe  the  connection  of  these  cells  with  the  germinal  vesicle; 
and  he  is  still  in  opposition  to  Brandt,  and  in  agreement  with  the 
great  majority  of  observers,  in  regarding  this  structure  as  the  true 
nucleus  of  the  ovarian  cell.  As  to  the  blastema  of  Weissmann,  its 
existence  is  denied  by  Brandt,  and  was  never  observed  by  Bobretzky, 
mdess,  as  he  says,  the  peripheral  vitelline  layer  represents  it ;  but  this 
takes  no  share  in  the  formation  of  the  blastoderm. 

The  author  rightly  insists  on  the  necessity  of  extended  and  com- 
parative investigations  before  deducing  any  generalizatioDs ;  and  he 
points  out  that,  in  a  spider,  elements  have  been  observed  by  Ludwig 
very  similar  to  those  found  by  him  in  the  egg  of  the  Lepidoptera.  As 
to  Uie  cleavage  in  these  latter,  he  points  out  that  as  the  protoplasmic 
elements  are  not  all  used  up  in  the  formation  of  the  blastoderm,  they 
80  far  differ  from  what  has  been  observed  in  the  Crusiacea  and 
Aracknidc^  where  the  cleavage  is  complete ;  but  he  explains  that  he  is 
of  opinion  that  the  above-mentioned  yolk-spheres  do  ultimately  go  to 
form  the  endoderm,  while  he  believes  that  the  blastoderm  really  cor- 
responds to  the  ectoderm.  In  connection  with  other  observations 
lately  made,  it  is  of  interest  to  observe  that  the  mesodermal  bands 
begin  to  be  segmented  some  time  before  the  ectoderm. 

Kode  of  Becognition  among  Ants.* — ^The  Bev.  H.O.  McCook  has 
made  experiments  upon  two  species  of  ants  (''Pavement"  Ant — 
Tetramoritm  eauipitum^  and  Pennsylvania  Carpenter  Ant — Oamponotua 
PenngylvamcuB)  as  to  their  mode  of  recognizing  each  other  and  distin- 
guishing fellow-formicarians  from  those  of  alien  nests,  with  whom  they 
»t  once  fight  when  they  meet. 

It  occurred  to  him  that  this  recognition  was  based  upon  a  certain 
odour  which,  in  different  degrees  of  intentiiy,  is  emitted  by  the  respeo- 
tive  factions ;  or,  which  seems  less  likely,  upon  the  presence  in  the 
individuab  of  the  combatants  of  tv>o  distinct  odours.  This  degree  of 
odour,  or  difEidrence  in  odour,  he  supposed  might  be  dependent  upon 
some  temporary  difference  in  the  physical  condition,  age,  or  environ- 
ment of  the  antagonists.  Supposing  that  there  were  any  basis  of  truth 
in  this  theory,  it  further  occurred  to  him  that  the  presence  of  an  arti- 
tificial  and  alien  perfume  of  sufficient  strength  to  neutralize  the  dis- 
tinctive animal  odours  or  degrees  of  odour,  and  environ  the  combatants 

*  *  Pioe.  Aoad.  Nni  Sci.  Phila.,'  1878,  p.  15. 
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with  a  foreign  and  common  odonr,  would  have  the  tendency  to  oonfdae 
the  ants,  and  disturb  or  destroy  their  power  of  recognition ;  in  which 
ease  he  conjectured  that  the  result  might  be  their  pacification  and 
reconciliation.     He  therefore  made  the  following  tests. 

He  introduced  into  a  jar,  in  which  he  had  placed  (with  some  soil)  a 
number  of  combatants  whom  he  found  engaged  in  battle  Q*  pavement " 
ants),  a  pellet  of  paper  saturated  with  eau  de  Cologne,  the  battle  being 
then  again  at  its  height.  The  effect  was  instantaneous.  The  ants  showed 
BO  signs  of  pain,  displeasure,  or  intoxication — indeed,  some  ran  freely 
oyer  the  paper,  but  in  a  very  few  seconds  the  warriors  had  unclasped 
mandibles,  released  their  hold  of  enemies*  legs,  antennie,  and  bodies, 
and  after  a  momentary  confusion,  began  to  burrow  galleries  in  the 
earth  with  the  utmost  harmony.  On  the  part  of  some  there  was  the 
appearance  of  thus  escaping  from  the  artificial  odour,  but  there  was 
no  renewal  of  the  battle,  and  the  quondam  foes  lived  together  for 
several  days  in  harmony.  Thus  ^e  perfume  proved  an  eminent 
pacificator,  and  so  fax  verified  the  theory.  A  second  and  a  third 
experiment  was  tried,  with  the  like  results. 

Attention  was  next  directed  to  the  "  carpenter  '*  ants,  and  a  similar 
series  of  experiments  made,  the  results  of  which  did  not,  however,  at 
all  agree  with  the  previous  ones,  the  perfame  having  no  effect  in  pre- 
venting the  decapitation  of  alien  ants  introduced  into  the  nests. 

Mr.  McCook  hopes,  when  a  favourable  opportunity  again  presents, 
to  continue  this  line  of  observation.  The  results  are  put  on  reoord, 
inconclusive  as  they  appear,  not  only  because  they  seem  to  be  in  them* 
selves  interesting  and  valuable,  but  in  order  to  stimulate  the  inquiry 
among  others  in  the  same  direction,  and  to  invite  suggestions  and 
information  which  other  observers  may  be  able  to  furnish. 

Toilet  Habits  of  Ants.*— The  Bev.  H.  0.  McOook  also  states  that 
the  Agricultural  Ant  (and  the  remark  applies  to  all  other  ants  with  which 
he  was  acquainted)  is  one  of  the  neatest  creatures  in  her  persoiud  habits. 
The  whole  body  is  frequentiy  and  thoroughly  cleansed,  a  duty  which 
is  habituaUy  attended  to  upon  eating  and  after  sleep.  In  this  process 
the  ants  assist  one  another,  and  it  is  an  exceedingly  interesting  sight 
which  is  presented  to  the  observer  when  this  general  ^'  washing  up  " 
is  in  progress. 

The  operation  is  conducted  as  follows.  The  ant  to  whom  the 
friendly  office  is  being  administered  (the  cleansed,  she  may  be  called)  is 
leaning  over  upon  one  side  as  we  begin  the  observation.  The  cleanser 
(as  we  may  name  the  other  party)  is  in  the  act  of  lifting  the  fore-leg, 
which  is  licked,  the  mouth  passing  steadily  from  the  tarsus  up  to  the 
body;  next  the  neck  is  li^ed,  uen  the  prothorax,  then  the  head. 
The  cleanser  now  leaves,  and  the  cleansed  begins  to  operate  upon  her* 
self  as  hereafter  described.  This  process  may  be  seen  throughout  the 
entire  group.  We  take  another  couple.  The  cleanser  has  begun  at 
the  fko^  which  is  licked  thoroughly,  even  the  mandibles  being  cared 
for,  they  being  held  apart  for  convenient  manipulation.  From  the 
face  the  cleanser  passes  to  the  thorax,  thence  to  the  haunch,  and  ao 

•  *  Phx*.  Acad.  Nat.  Sd.  Phila^'  1878,  p.  119. 
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along  the  first  leg,  the  second  and  third  in  the  same  manner,  aronnd 
the  abdomen,  and  thence  np  the  other  side  of  the  ant  to  the  head.  A 
third  ant  approaches  and  joins  in  the  friendlj  task,  bat  soon  abandons 
the  field  to  ike  original  cleanser*  The  attitude  of  the  cleansed  all 
this  while  is  one  of  intense  satis&ction,  quite  resembling  that  of  a 
funily  dog  when  one  is  scratching  the  back  of  his  neck.  The  insect 
stretches  oat  her  limbs,  and  as  her  friend  takes  them  soooessivelyinto 
hand,  yields  them,  limp  and  supple,  to  her  manipulation ;  she  rolls 
gently  over  upon  her  side,  even  quite  over  upon  her  baok,  and,  with 
all  her  limbs  relaxed,  presents  a  perfect  picture  of  muscular  surrender 
and  ease.  The  pleasure  which  the  creature  takes  in  being  thus 
**  combed "  and  '*  sponged  "  is  really  enjoyable  to  the  observer.  He 
had  seen  an  ant  kneel  down  before  another,  and  thrust  forward  the 
head,  drooping  quite  under  the  face,  and  lie  there  motionless,  thus 
expressing  as  plainly  as  sign-language  could  her  desire  to  be  oleansed. 
He  understood  the  gesture,  and  so  did  the  supplicated  ant,  for  she  at 
once  went  to  work.  ■        , 

The  ants  engaged  in  cleansing  their  own  bodies  have  various 
modes  of  operating.  The  fore-legs  are  drawn  between  the  mandibles, 
and,  as  fiir  as  could  be  ascertained,  also  through  or  along  the  lips,  aud 
then  are  passed  alternately  back  of  the  head,  over  and  down  the  fore« 
head  and  fcMse  by  a  motion  which  closely  resembles  that  of  a  cat  when 
cleansing  with  her  paw  the  corresponding  part  of  her  head.  Some- 
times but  one  side  of  the  head  is  cleansed,  in  which  case  the  foot  used 
is  drawn  through  the  mandibles  or  across  the  teeth  of  one  mandible 
after  every  two  or  three  strokes  upon  the  fauce.  These  strokes  are 
always  made  downward,  following  thus  the  direction  of  the  hairs. 
The  Lairs  upon  the  tibia  and  the  tarsus  seem  to  serve  the  purpose  of 
a  brush  or  comb,  and  he  had  thought  that  the  object  in  drawing  the 
1^  through  the  teeth  or  between  the  mandibles  is  to  straightmi 
up  the  hurs,  and  thus  increase  their  efficiency  for  service.  Not 
only  the  fore  pair,  but  also  the  other  legs,  are  passed,  as  above 
described,  through  the  mouth.  The  second  and  third  pairs  are 
also  and  oftener  cleansed  by  the  fore-legs,  as  follows:  The  ant 
throws  herself  over  upon  her  side,  draws  up  the  middle  and  hind 
legs,  which  are  interlocked  at  the  tarsi,  and  then,  clasping  them 
with  one  fore-leg,  presses  the  other  downward  along  the  other  two. 
The  fore-leffs  alternate  in  Uiis  motion.  When  the  legs  of  one  side 
are  cleanse^  ^^  ant  reverses  her  position  and  repeats  the  process. 
When  the  antennsB  are  deansed,  they  appear  to  be  taken  between  the 
curved  spur  at  the  extremity  of  the  tibia  and  the  tibia  itself,  as  one 
would  dasp  an  object  between  the  base  of  the  thumb  and  the  hand, 
and  are  drawn  towurd  the  lip  of  the  fiagellum,  evidently  with  some 
pressure.  He  had  thought  that  he  could  notice  this  spur  also  used  as 
»  brush  or  scraper,  in  the  general  application  of  the  fore-leg  to  the 
body.  It  seems  to  have  an  articulation  at  its  junction  with  tibe  tibia. 
Evidently  moisture  is  conveyed  from  the  moutii  and  rubbed  upon  the 
abdomen,  as  evidenced  by  ti^e  glossy  appearance,  which  showed  the 
presence  of  moisture  upon  the  surface. 

The  amount  of  time  devoted  to  these  toilet  duties  is  very  great 
VOL.  IL  2  P 
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with  imprisoned  ants,  bat  is  probably  not  so  great  in  a  state  of  nature^ 
No  doubt,  with  ants,  as  with  men,  an  artificial  condition  of  society 
gives  an  inducement  to  a  larger  devotion  to  personal  appearance. 
Invariably  at  night,  when  flie  gas-lamp  is  lit  and  placed  near  the  glass 
formicaries,  the  heat  and  light,  both  of  which  appear  to  be  gratef^  to 
them,  tempt  them  ont,  and  ihej  begin  operations.  So  also  after 
eating  and  when  awaking  from  sleep.  In  short,  whenever  they  are  in 
a  particularly  comfortable  state,  they  express  their  satisfiiction  by 
making  their  toilet. 

Kalformation  In  an  Insect.* — Dr.H.  Dewitz  describes  a  larva  of 
Atta  insularis,  in  which  the  last  leg  on  the  left  side,  instead  of  lying 
beneath  the  larval  cuticle  like  the  other  five,  projected  through  a  hole 
in  the  cuticle,  its  last  four  joints  being  exposed.  The  aperture 
through  which  extrusion  had  taken  place  had  been  formed  by  the 
partial  detachment  of  an  ellipsoidal  shred,  which  remained  attached 
along  the  outer  side  of  the  aperture  like  a  valva  Both  this  valve  and 
the  edge  of  the  aperture  were  strongly  chitinized. 

Parasitic  Insects. f — Dr.  Ourlt  gives  a  new  list  of  vertebrates 
(76  mammals  and  519  birds),  on  which  various  species  of  parasitic 
insects  live ;  the  name  of  eadi  host  being  followed  by  those  of  its 
parasites. 

Notes  on  PhryganesD.} — ^Fritz  Muller,  writing  from  Brazil,  makes 
some  remarks  upon  this  group,  first  stating  that  he  has  found  (rudi- 
mentary) persistent  tracheal  gills  (as  in  Pteronarcys)  in  one  species 
(?  Tetracentron)y  while  in  another  these  gills  were  cast  off  at  the 
assumption  of  the  imago  condition.  The  same  imago  had  on  the 
anterior  edge  of  the  third  to  the  sixth  rings  of  the  abdomen  peculiar 
processes,  which  were  absent  from  the  remaining  somites ;  on  the  end 
of  the  fifth  ring  there  were  also  two  dark  chitinous  plates.  All  these 
structures,  quite  useless  to  the  adult  insect,  are  the  persistent  remains 
of  tooth-like  plates,  so  strongly  developed  in  corresponding  positions 
in  the  larva,  and  assisting  it  in  creeping  in  and  out  of  its  tube.  The 
insect  in  question,  therefore,  affords  an  example  of  two  kinds  of  rudi- 
mentary organs ;  first,  organs  inherited  from  an  adult  ancestor  to  whom 
they  were  of  use  ;  and  secondly,  organs  having  reference  only  to  the 
larval  condition,  and  subsequenUy  transmitted  to  the  adult. 

The  pupa  of  a  species  of  BhyacophUa,  the  larva  of  which  lives 
amongst  the  branches  of  Podostema,  has  well  developed  claws  ter- 
minating the  first  and  second  legs.  These  are  useful  to  the  insect  as 
it  creeps  through  the  tangled  branches  of  the  plant. 

According  to  the  characters  of  the  pupsd,  the  Irichoptera  may  be 
divided  into  two  groups :  in  one  (Bhyacophilidce  and  HydroptUidcij^  the 
larvfld  are  quiescent  in  closed  webs ;  in  tne  other  (Lepiocmda,  Serico- 
sUmidcB^  Eydropsychid<By  LimnophilidcB,  and  PhrygamdcR)^  the  webs  or 
cases  have  an  opening  at  each  end,  through  which  a  stream  of  water, 
due  to  the  movemente  of  the  pupa,  is  constantly  passing. 

♦  «Zool.  Anzeiger/  ii.  (1879)  p.  134. 
t  •  Aroh.  f.  Naturg.,'  xliy.  (1878)  p.  162. 
X  *  Zool.  Anxeiger,'  ii.  (1879)  p.  288. 
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Habits  and  InteUigence  of  Vespa  maonlata.*— This  hornet  is^ 
acoording  to  Mr.  Meehan,  gifted  with  great  intelligence;  on  one  occa- 
sion he  observed  one  with  a  summer  locust  several  times  its  own  size, 
endeavouring  to  rise  with  it  from  the  ground,  but  fSailed  from  the  great 
weight  of  the  locust.  It  then  walked  with  its  prey  about  thirty  feet 
to  a  tall  maple,  which  it  ascended  to  the  top,  and  then  flew  off  with 
its  burden  in  a  horizontal  direction.  There  was  more  than  instinct 
in  this  act  There  was  reasoning  on  certain  feicts  and  judgment 
accordingly* 

Observations  on  Peripata8.t— Mr.  F.  M.  Balfour,  of  Cambridge, 
has  lately  made  some  observations  on  this  animal,  the  discovery  of 
whose  tracheal  system  is,  as  he  justly  points  out, ''  one  of  the  most 
interesting  results  obtained  by  the  naturalists  of  the  '  Challenger.' " 

Describing  the  segmental  organs  which,  though  noticed  by  Grube 
and  by  Saenger,  are  not  mentioned  by  Mr.  Moseley,  he  states  that  he 
has  found  them  in  all  segments  of  the  body,  except  the  first  two  or 
three  post-oral ;  placed  at  the  bases  of  the  feet,  each  organ,  when 
fully  developed,  consists  of  (1)  a  dilated  vesicle  opening  externally 
at  the  base  of  a  foot,  (2)  a  coiled  glandular  portion,  and  (3)  a  short 
terminal  portion,  which,  as  he  beUeves,  opens  into  the  body  cavity ; 
they  are  further  stated  to  resemble  more  nearly  those  of  the  leech  than 
those  of  any  other  form  with  which  the  author  is  acquainted.  The 
CBSophageal  commissures  are  shown  to  form  what  must  be  regarded 
as  subcesophageal  ganglia,  which  give  off  large  nerves  to  the  oral 
papillffi ;  on  their  ventral  side  the  ventral  nerve  cords  are  covered  by 
a  tiiick  ganglionic  layer,  and  at  each  pair  of  feet  dilate  into  a  distinct 
ganglionic  swelling ;  from  each  of  tbeae  there  is  given  off  a  pair  of 
large  nerves  to  the  feet,  and  the  swellings  of  the  two  nerve  cords  are 
connected  by  a  pair  of  commissures  containing  ganglion  cells.  This 
observation  is  of  great  interest  and  importance,  inasmuch  as  it 
has  been  hitherto  stated  that  there  were  no  ganglia  in  the  ventral 
commissures  of  Peripatus  ;  in  other  points  also,  as  for  instance  in  the 
fact  that  the  nervous  system  lies  between  the  circular  and  longitudinal 
muscles  of  the  body,  and  is  not  "  in  proximity  with  the  skin,"  there 
are  signs  of  the  organization  of  the  nervous  system  being  of  a  high 
character. 

Mr.  Balfour  also  states  that  he  believes  that  he  has  evidence 
of  a  paired  sympathetic  system.  The  organ  which,  with  some 
doubt,  was  regarded  by  Moseley  as  a  fat-body,  is  now  shown  to  be 
a  glandular  tube,  which  opens  into  the  mouth ;  not  the  same  as  the 
slime-glands,  it  ^may  perhaps  be  best  compared  with  the  simple 
salivary  gland  of  Julus"  and  if  it  be  homologous  with  this  structure, 
its  presence  is  of  interest  as  showing  that  in  Peripaiua,  as  in  the 
Traeheata^  there  are  true  salivary  glands. 

Basilica  Spider  and  her  Snare.^--The  Bev.  H.  C.  McCook,  in  an 
interesting  paper,  describes  the  snare  of  a  spider  which  he  observed 

♦  •Proc  Acad  Nat  BcL  Phila.,'  1878,  p.  15. 

t  *  Proa  Gamb.  Phil.  800./  m.  vi 

t  *  Ftoo.  Acad.  Nat  8oi.  Phil*.,'  1878,  p.  124. 
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in  Texas,  and  which  has  been  named  Epeira  hasiHea^  **  her  arohiteotnre 
having  suggested  the  dome-bearing  temples  of  the  earlier  Ohristians  of 
the  Eastern  Church.'' 

The  snare  was  hnng  about  two  feet  from  the  ground,  upon  a  bush 
which  stood  in  the  mi£t  of  a  grove  of  young  live-oaks,  and  had  the 
composite  structure  imperfectly  represented  in  the  figure.    The  general 


Snare  of  £peira  basilica,    d,  dome ;  c,  curtain  beneath ;  r,  retitelariaa  snare. 

form  of  the  snare  was  that  of  a  pyramid,  the  upper  part  of  which,  r,  was 
a  mass  of  right  lines  knotted  and  looped,  and  crossing  in  all  directions. 
Within  this  mass  was  suspended  an  open  silken  dome  c2,  constructed  of 
a  vast  number  of  radii,  crossed  at  regular  intervals  by  concentrics 
after  the  manner  of  the  snare  of  the  common  orb-weaving  garden  spider. 
The  radii  were  about  one-sixteenth  of  an  inch  apart  at  the  bottom  or 
circumference  of  the  dome.  The  concentrics  extended  entirely  and 
with  equal  regularity  to  the  summit.  They  did  not  cross  the  radii  in 
circular  lines,  but  presented  that  notched  appearance  which  is  observed 
in  the  webs  of  some  orb  weavers,  particularly  those  whose  snares  are 
horizontal,  as,  for  example,  Hentz's  Epeira  hortorum.  The  meshes 
formed  by  the  radii  and  spirals  had  thus  much  the  shape  of  the 
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mesheB  in  a  fishertQan's  net.  The  diameter  of  the  dome  was  from  seven 
te  eight  inches  at  the  base,  the  height  nearly  the  same.  It  was  sus- 
pended in  the  midst  of  the  mass  of  right  lines  by  silken  gays  of  like 
character,  which  thonnigbly  steadied  the  delicate  structure,  and  per- 
fectly preserred  its  form,  fieneath  the  dome,  from  two  to  three  inches 
removed,  was  a  light  sheet  of  cobweb  c,  irregularly  meshed,  of  waviog 
and  straight  lines.  It  had  a  decided  convexity  upward,  and  was 
supported,  like  the  dome  above  it,  and  of  which  it  seemed  to  be  a 
protecting  curtain,  by  silken  threads  or  guys,  so  stretched  as  exactly 
to  meet  this  purpose. 

This  spider  seems  to  form  a  perfect  link  between  the  orb-weaving 
and  the  line-weaving  spiders  in  the  characteristic  spinning  work  of  the 
two  groups,  and  the  main  object  of  the  paper,  which  is  illustrated  by 
nine  woodcuts,  is  to  exhibit  tiiis  fact. 

Aeronautic  Elight  of  Spiders.*— In  1877  the  Rev.  H.  0.  McOook 
published  f  some  observations  on  the  ballooning  habits  of  spiders, 
which  he  now  supplements  by  several  important  items,  and  which  he 
considers  make  quite  complete  the  mode  of  ballooning,  at  least  among 
the  citigrade,  and  perhaps  also  the  saltigrade  sjaders. 

The  whole  process  may  be  briefly  given  as  follows: — 1.  The 
spider  eeeks  a  high  position,  as  the  top  of  a  fence  post,  as  the  point  of 
ascent ;  2.  The  abdomen  is  elevated  to  as  nearly  a  right  angle  with 
the  cephalothorax  as  may  be ;  3.  A  pencil  of  threads  is  emitted  from 
the  spinnerets,  the  face  being  meanwhile  turned  to  various  points 
until  it  looks  in  the  direction  of  the  wind ;  4.  The  legs  are  stretched 
upward,  thus  raising  the  body  aloft ;  5.  They  gradually  incline  in  the 
direction  of  the  breeze,  the  joints  straighten  out,  the  legs  sink  forward 
and  down  till  the  first  pair  are  almost  on  a  level  wi&  the  poet,  the 
whole  attitude  of  the  animal  being  that  of  one  resisting  some  force 
exerted  from  above;  6.  Suddenly  aud  simultaneously  the  eight  claws 
are  unloosed,  and  the  spider  mounts  with  a  sharp  bound,  apparently, 
7,  and  floats  off  with  the  back  downward  generally,  but  sometimes 
with  this  position  reversed ;  8.  At  first  the  abdomen  seems  to  be  in 
advance,  but  generally  the  body  is  turned  so  that  the  head  rides  in 
front ;  9.  The  pencil  of  threads  is  caught  apparently  by  the  feet,  and 
floats  out  in  front,  upon  which,  10,  sometimes  the  spider  will  climb 
upward,  as  though  to  adjnst  the  centre  of  gravity;  11.  Meanwhile  a 
thread  or  pencil  of  rays  issues  from  the  spinnerets,  which  floats  out 
behind,  leaving  the  spider  to  ride  in  the  angle  of  the  two  pencils,  or 
12,  as  it  sometimes  happens  of  three  which  diverge  widely  at  the 
upper  free  ends ;  13.  The  feet  seem  to  be  united  by  delicate  filaments, 
which  would  serve  to  increase  the  buoyancy  of  the  balloon ;  14.  The 
spider  is  now  carried  forward  by  the  wind,  riding  for  long  distances  in 
an  open  space,  and  often  borne  high  upwards  upon  ascending  currents ; 
15.  Its  anchorage  appears  at  times  to  be  in  its  own  volition,  by  drawing 
in  with  the  claws  the  forward  pencil,  and  gathering  it  in  a  white  roU 
within  the  mandibles,  but  16,  most  frequently  the  balloonist  is 
stopped  by  striking  against  some  elevated  object,  or  by  the  subsi- 

♦  •  Proc.  AcaJ.  Nat  Sci.  Phila.,'  1878,  p.  337.  t  Ibid.',  1877>  p.  308. 
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denoe  of  the  breeze ;  17.  A  bright  warm  day  in  October  is  commonly 
ohoBcn  for  the  ascent ;  and  18.  Judging  from  the  presence  of  a  number 
of  dry  monlts  upon  many  posts,  apparently  of  the  same  species  of  spider 
observed  in  flight,  Ihe  animals  had  recently  cast  their  skins.  Of  the 
above  points,  Nos.  3,  7,  9,  10,  11  in  part,  12,  14  in  part,  15  in  part, 
and  18  are  those  which  were  determined  by  the  last  observation. 
The  object  of  this  interesting  habit  seems  to  be  the  distribation  of 


New  and  other  Pycnogonida.* — Dr.  Bohm  has  a  technical  paper 
on  the  Pycnogonida  of  the  Boyal  Zoological  Maseom  at  Berlin,  and 
on  the  forms  found  by  the  corvette  '  Gazelle.' 

The  following  new  forms  are  described  : — Nymphon  phasmaiodea 
from  the  Gape  of  Good  Hope ;  N.  hcnridum  from  Eerguelen ;  PaUene 
lappa  from  the  Mozambique,  where  it  was  found  on  Ophiocoma  erinaoeus; 
PhoxichiUdium  digitaium  from  Singapore;  Pycnogonum  cAe^o^m (habitat 
imknown) ;  and  the  new  genus  Gomiger  (AchelidcB)^  which  is  remarkable 
for  having  the  antennary  jaws  composed  of  one  segment,  whereas  in 
Achelia  there  are  two,  and  in  Zetea  ihree  segments.  A  beautiful  series 
can  now  be  made  out ;  in  the  Nymphonidce  these  organs  have  three 
joints  and  are  scissor-shaped,  in  the  Achelidm  they  are  simple,  but  may 
consist  of  one,  two,  or  three  joints,  and  in  the  Pycnogonidce  they  are 
absent.  The  species  of  this  genus  is  named  Hilgendarfi^  and  was 
obtained  from  Enosima,  Japan.  It  is  also  pointed  out  that  the 
accessory  ova-bearing  appendages  of  Nymphon  have  eleven,  and  not,  as 
Semper  says,  nine  joints,  and  that  the  species  obtained  from  Eerguelen 
is  not  the  same  as  the  N,  graciljpes  Heller  of  the  Northern  seas,  and 
it  is  therefore  called  HeUeri,  The  characters  of  the  genus  PaUene  are 
reconsidered,  and  the  new  species  are  figured,  with  some  already 
known,  in  two  plates.  The  paper  is  of  value  to  those  who  are 
interested  in  the  study  of  these  curious  but  difficult  Pseudarachnoid 
forms. 

Form  of  the  Kuscular  Contraction  in  the  Crayfisltt— M.  Bichet 
is  rightly  of  opinion  that  it  is  of  interest  to  compare  the  phenomena 
observed  in  this  crustacean  with  what  has  been  seen  in  the  frog ;  he 
shows  that  all  the  caudal  muscles  have  a  short  period  of  contraction ; 
that  of  the  pincers  is  much  longer  than  that  of  any  muscle  in  the 
frog,  save  only  the  cardiac ;  it  lasts  nearly  ten  times  as  long  as  that 
of  ihe  tail-muscle;  the  ''time  lost"  when  the  muscle  is  excited 
through  the  agency  of  the  ganglionic  chain  is  very  great,  amounting  as 
it  does  to  2  *  5  hundredths  of  a  second ;  the  tail-muscles  soon  lose 
their  contractility  after  repeated  shocks,  and  it  is  pointed  out  that  this 
is  quite  in  accordance  with  the  habits  of  the  animal,  which  never 
swims  for  a  long  period  at  one  time;  the  muscles  of  the  pincer 
behave  very  dififerently,  and  this  too  is  what  we  shoald  expect  from 
the  holding  power  of  the  animal ;  finally,  this  organ,  under  appropriate 
conditions,  retains  its  power  of  contractility  four  days  after  separation 
from  the  body. 

♦  •  MB.  K.  Akad.  wiae.  Berlin,'  1879,  p.  170. 
t  *  Oomptes  BendoB,*  IzxxYiii.  (1879)  p.  868. 
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Amphion  and  FolyohelM  (Willemoefia).*— J.  E.  Y.  Boas^  of 

Oopenbagen,  gives  an  aooonnt  of  the  relations  between  these  two 
genera^  and  is  of  opinion  that  ^probablj — or  at  least,  not  im- 
probably " — Amphion  is  the  lanra  of  Pdycheles.  The  stmctnre  of 
Amphum  shows  its  affinity  to  the  PkylioaoniidcBj  and  proves  it  not  to 
be  a  shrimp-larva ;  and  by  comparing  it  with  other  forms,  the  author 
onnee  to  the  oondnsion  on  anatomical  gromids  that  it  most  be 
referred  to  the  macroroos  genus  PolyehdeSy  one  of  the  Asiaadce. 

The  paper  opens  with  an  announcement  of  the  classification  of 
Decapoda  adopted  in  the  author's  fortticoming  work  on  that  group. 
He  proposes  to  take  the  bold  step  of  separating  the  Carididm 
(Gameelen)  from  the  Maentm,  and  making  of  mem  a  primary 
subdivision  of  decapods  which  he  calls  NaUtniia:  the  remaining 
Maemra  being  united  with  the  Braehywra  and  Anomura  as  a  second 
subdivision,  £e  Beptantia. 

Life-history  of  the  Bop]rrid8D.t— Dr.  Fraisse  gives  an  account 
of  the  life-history  of  EnUmiscus  CavoHnii  n.  sp.,  and  of  the  BopyridoB 
in  general,  in  which  there  are  ordinarily  two  larval  stages,  Eniimimsm 
being  the  sole  exception,  and  that,  perhaps,  because  the  second  phase 
has  not  yet  been  observed;  in  the  second  stage  he  finds  that  (1)  the 
form  of  l^e  body  is  cylindrical,  and  somewhat  flattened  on  the  ventral 
surface;  (2)  the  outer  antennad  are  composed  of  a  large  number  of 
joints,  and  are  much  longer  than  the  inner  ones,  which  have  three 
joints  and  are  provided  witii  olfactory  filaments;  (3)  the  eyes  are 
completely  developed;  (4)  the  heart,  situated  posteriorly,  may  be 
easily  observed  to  be  beating ;  (5)  the  movements  of  the  animal  are 
very  lively.  Cryptoniscm  d3fers  from  BopyruSy  Oyge,  &c.,  in  having 
at  tiiis  stage  the  sexes  separate,  a  very  penetrating  smell,  and  a  flask- 
shaped  diverticulum  to  the  rectum ;  wlule  the  seven  thoracic  segments 
are  not  equally  developed,  and  in  Oryptoniscus  eurvatus  the  last  two 
are  atrophied. 

The  paper,  which  ends  by  a  bibliographical  list  of  more  than 
fifty  papers  or  books  on  the  subject  of  the  BcpyridcB,  contains  an 
interestmg  list  of  ^e  hosts  of  Oryptoniacus  ;  of  the  twelve  species  of 
which  it  deals,  five  are  parasitic  on  the  Oirripedia  (one  on  the  Pedun- 
culata;  four  on  the  Opercuiata),  and  seven  on  the  Ehizoc^hcda  (tout 
on  Pdtogaster,  and  three  on  SaccuUna).  The  author's  observations, 
which  are  illustrated  by  twenty-seven  figures  in  two  plates,  were 
based  on  specimens  obtained  chiefly  at  Naples. 

Vermes. 

Beyelomnent  of  the  Annelides.} — ^Dr.  Hatschek  describes  in  some 
detail  the  development  of  OnodrUus  and  Polygardiua ;  these  observa- 
tions lead  to  some  interesting  observations  and  speculations  on  the 
morphology  of  the  BikUeria, 

Oriodrilua.— The  eggs  of  this  form  were  found  in  cocoons  of  a 
size  (5  cm.  long)  much  beyond  that  of  most  OUgockasta^  on  the  banks 

♦  *Zool.  Anzeiger/  ii  (1879)  p.  256. 

t  •  Arb.  ZooL-Zooi  Inst  Wttrzburg,'  iv.  (1878)  p.  382. 

X  *  Arb.  Zool.  Inrt.  Univ.  Wien,'  iS.  (1878)  p.  1  (277). 
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of  the  Danabe;  the  earlier  stages  appeared  to  be  very  similar  to  those 
of  Lwnbricus ;  the  mesoderm  is  first  represented  b j  two  large  eellii, 
which  persist  for  a  Ions  time,  and  the  ectoderm  by  three  large  odb^ 
which  occnpy  the  anterior  end,  the  dorsal  sor&oe,  and  the  sides  of  the 
embryo ;  the  two  mesodermal  cells  grow  out  into  a  row  of  cells  im 
either  side,  for  which  the  term  of  ^  mesodermal  stripes "  is  now 
proposed;  the  old  term  ^germ-stripe"  has  been  nsed  for  so  many 
different  sets  of  organs  that  a  more  accurate  terminology  seems  indeed 
to  be  justifiable,  and  for  it  the  name  ^  embryonic  stripe  "  (or  streak) 
is  now  proposed.  In  the  process  of  histological  differentiation  the 
cells  of  the  ectoderm  become  more  dear,  but  the  three  large  cells, 
already  spoken  of,  remained  filled  with  dark,  coarse  oranules ;  albam^i 
is  rapidly  ingested,  and  as  a  consequence  the  cells  of  the  ectodenn  and 
of  the  mesodermal  stripes  increase  greatly  in  nmnber ;  of  the  latter 
two  rows  appear  shortly  after  the  development  of  the  oesophagus,  and 
the  two  primitive  cells  become  more  separated  from  one  ano^er.  It 
is  in  the  same  layer  that  segmentation  is  first  seen,  and  in  it  only; 
this  process  begins  in  the  most  anterior  region,  and  is  soon  followed 
by  the  development  of  the  different  organs ;  still  the  two  primitiye 
cells  go  on  dividing,  and  so  adding  to  tibe  mesodermal  stripes.  Go- 
temporaneously  wiu  this  the  cep^lic  region,  which  is  characterised 
by  the  presence  of  a  ciliated  groove,  which  persists  till  development  is 
aU  bat  complete,  develops  a  cavity,  which  is  at  once  distinguished  from 
the  coelom  or  body-cavity  by  its  origin  from  the  separation  of  the 
ectoderm  and  endoderm,  and  not  by  the  cleavage  of  the  mesoderm ; 
it  is  also  single,  and  not  double ;  tne  mouth,  with  its  gullet,  and  the 
supra-oesophageal  ganglia  become  developed,  and  this  nervous  region 
gradually  separates  from  the  ectoderm,  although  it  hr  a  long  time 
remains  connected  with  it  in  its  most  anterior  portion. 

The  primitive  segments  are  formed  by  the  separation  of  parts  of 
the  mesodermal  stripes,  which  form  small  multicellular  and  quad- 
rangular plates ;  a  smgle  laver  of  cells  from  them  forms  the  enteric 
fibrous  layer,  the  most  anterior  and  the  most  posterior  layer  form  the 
dissepiments  of  the  now  developing  coelom,  and  the  outer  portion 
becomes  converted  into  the  rudiments  of  the  segmental  organs  and  of 
the  setae ;  the  former  set  of  organs  commences  with  one  large  cell  in 
each  segment,  which  is  connected  with  a  row  of  smaller  cells,  which 
extend  into  the  next  segment;  these  all  become  differentiated  into 
three  parts,  the  two  terminal  straight,  and  the  middle  one  looped ; 
while  the  whole  apparatus  leaves  the  ectoderm  to  take  a  deeper  posi- 
tion in  the  body.  These  segmental  organs  are  found  in  all  but  the 
first  tmnkHsegment,  but  even  in  this  Dr.  Hatsohek  has  obseryed  a 
collection  of  cells  which  disappear  later  on,  but  which  would  seem  to 
be  similar  in  character.  The  more  final  stages  of  this  form  are  not 
described,  as  they  differ  in  no  important  points  from  what  is  already 
known  to  be  the  course  of  development  in  Lumbricua, 

Polygordius. — With  regard  to  this  somewhat  enigmatic  creature, 
it  is  interesting  to  be  reminded  of  Schneider's  discovery  of  the  fisu^ 
that  the  so-called  "  Lovenian  larva,"  first  described  by  Professor  Loven 
in  1842,  and  since  examined  by  Professor  Alexander  Agassiz,  is  without 
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doubt  the  larva  of  Polygcrdiiu  ;  of  the  six  stages  into  which  the  author 
divides  the  history  of  this  form  the  first,  or  that  prior  to  segmentation, 
is  the  most  intoresting.  Small  and  transparent,  the  larva  is  more  broad 
tiian  long,  and  is  divided  into  two  parts  bj  two  parallel  circlets  of  cilia 
in  the  middle  line ;  the  month  is  placed  between  these  and  the  anns, 
which  is  fonnd  at  the  inferior  pole  of  the  bodj ;  saperiorlj  there  are 
two  eye-spots ;  the  cuticle  is,  for  the  most  pari  thin,  and  in  the  region 
of  the  trunk  forms  a  layer  of  cubical  cells ;  the  region  of  the  anterior 
circlet  is  invested  by  a  thick  cuticle,  which  is  traversed  by  pore-canals 
for  the  long  dlia,  which  seem  to  be  nourished  from  a  mass  of  cells  set 
anteriorly,  and  containing  fatly  and  albuminous  granules :  the  cuticle 
of  the  cells  of  the  posterior  circlet  is  but  slightly  thickened,  but  the 
same  pore-canals  are  again  to  be  observed  The  pigment  spots  are 
dark  brown,  and  the  region  with  which  they  are  connected  will  form 
in  time  the  supra-oesopbageal  ganglia ;  connected  with  this,  on  each 
side,  are  three  nerves,  one  of  which  is  much  larger  than  the  others,  and 
all  of  which  go  to  form  the  peripheral  nervous  system.  As  in  Orio' 
drilus^  the  primitive  segments  are  first  developed  in  the  mesodermal 
stripes,  and  as,  not  only  in  it,  but  in  Unto  among  Lamellibranchs,  and  in 
Pedic^na  among  the  Bryozoa,  there  are,  for  a  Ions  time,  two  distinct 
primitive  mesodermal  ceUs  at  the  posterior  end  of  these  stripes.  A 
liumber  of  muscular  fibres  are  early  developed  in  the  head,  as  is  also  a 
delicate  ciliated  canal  on  either  side,  which  forms  the  head-kidney, 
and  gives  rise  in  the  future  to  the  '*  segmental  organs  "  of  the  trunk. 
This  canal  communicates  with  the  body-cavity  by  the  funnel-shaped 
orifice  so  characteristic  of  this  organ. 

As  to  the  enteric  canal,  we  have  to  observe  that,  as  so  often  happens, 
it  is  the  mid-gut  only  that  is  developed  from  the  endoderm  ;  there  is  a 
diaphragmatic  elevation  in  the  lumen  of  the  fore-gut  which  is  prorided 
<m  the  side  most  remote  frcm  the  mouth  with  long  cilia,  which  appear 
to  be  able  to  act  as  a  kind  of  sieve ;  the  hind-gut  has  muscular  fibres 
connected  with  its  walls,  which  are  apparency  of  assistance  in  the 
special  function  of  this  part. 

The  succeeding  stages  are  characterized  ^2)  by  the  appearance  of 
the  primitive  segmente  of  the  trunk,  the  furuier  development  of  the 
mesoderm,  and  of  the  posterior  circlet  of  cilia ;  (8)  the  greater  elonga- 
tion of  the  larva  and  the  differentiation  of  the  ventral  cord  and 
antemue,  as  well  as  of  a  ciliated  pit  on  either  side  of  the  head,  which 
seems  to  represent  the  future  olfactory  organ.  (4)  In  this  stage  the 
walls  of  the  enteric  canal  become  strongUiened  by  the  apposition  of 
the  proper  division  of  the  mesoderm,  and  the  posterior  circlet  of  cilia 
beciHnes  greatly  developed.  (6)  The  cuticle  of  the  trunk  becomes 
thicker,  and  the  region  of  the  head  becomes  much  more  like  what  it 
will  be  in  the  adiut,  while  ite  circlete  of  cilia  begin  to  disappear. 
(6)  Two  distinct  regions  are  apparent  in  the  hettd,  the  tentades 
project  on  either  side,  the  walls  of  the  mid-gut  are  considerably 
thickened,  and  there  is  still  a  mass  of  rounded  indifferent  cells,  whidi 
I4»pear  to  be  the  rudiments  of  the  generative  products. 

As  to  the  systematic  position  of  Polygordius,  Dr.  Hatschek  agrees 
with  Uljanin  in  regarding  it  as  belonging  to  the  Annelidee»  although 
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it  exhibits  many  points  in  adult  stracture,  which  are  merely  embiyonio 
in  other  forms ;  thus  segmentation  neyer  affects  any  other  than  the 
mesodermal  structures,  the  central  neryoos  system  is  never  placed 
otherwise  than  just  below  the  ectoderm,  the  supra-oesophageal  ganglion 
retains  its  early  (anterior)  position,  and  the  yentnd  cord  does  not 
deyelop  ganglionic  enlargements.  Connecting  this  form  with  the 
higher  ChaBtopoda  is  the  interesting  SaccodrruB^  which  may  be  taken 
as  the  type  of  the  Archi-chstopodes,  jost  as  Polygordius  may  represent 
the  Archi-annelides ;  regarding  the  Himdinea  and  Gephyrea  as  b^ 
longing  to  the  same  series,  we  get  an  arrangement  of  this  kind : — 

Atmelidei, 

Ist  order.  Polygordiidm, 

2Qd  Older.  Chatopoda. 

Ist  suborder.  Sacoodrnda, 
2nd      „  Polychaia, 

4ih  order.  Gephyrea,  8rd       „         Oligochcsta, 

8rd  order.  Hirudmea, 

The  head  of  the  annelid  is  regarded,  in  opposition  to  Professor 
Semper,  as  consisting  of  a  single  segment,  which  is  characterized  by 
the  possession  of  an  oesophagus  and  of  a  snpra-cesophageal  ganglion, 
and  in  haying  a  cavity  derived  from  the  primitive  coBlom,  while  there 
are  never,  as  there  are  ideally  in  all  the  rest,  generative  organs. 
Whether  the  annelid  is  a  colony  of  segments  with  an  anterior  sterile 
individual  (the  head),  or  whether  it  consists  of  a  head  and  trunk, 
which  latter  undergoes  a  process  of  gemmation,  must  still  remain  a 
moot  question ;  but  it  is  not,  in  any  case,  to  be  compared  with  the 
Cestoid  Worms,  which  differ  altogether  in  having  the  youngest  segments 
nearest  the  head. 

The  name  trochophore  is  proposed  for  the  larva  of  Pdygordius,  This 
is,  from  any  point  of  view,  a  very  instructive  form.  Found  adult  in  the 
Botatoria,  it  is  continually  met  with  in  the  developmental  history 
both  of  the  Annelides  and  of  the  Mollusca ;  its  oral  circlet  of  cilia 
consists  of  a  double-rowed  pre-oral  portion,  a  single-rowed  post-oral 
circlet,  and  a  ciliated  groove  separating  the  two.  The  frontal  nervous 
plate,  which  is  the  rudiment  of  the  supra-oesophageal  ganglion,  appears 
very  early ;  it  has  been  recognized  in  the  Botatoria  and  the  Mollusca, 
and  the  primary  tentacles  which  become  connected  with  it  appear  to 
be  homologous  with  the  "  tentacles  "  of  the  last-named  group.  Diffi- 
culties presented  by  the  characters  of  the  so-called  segmental  organs 
are  dealt  with  in  a  very  ingenious  manner ;  while  as  to  the  generative 
organs,  it  is  nsggested  that  in  the  Botatoria  they  have  disappeared  on 
one  side.  Having  in  mind  all  these  similarities.  Dr.  Hatsch^  proceeds 
to  suggest  the  existence  of  a  common  ancestor  for  the  Botatoria,  Anne- 
lides, and  Mollusca,  for  which  he  proposes  the  name  of  Trochaeoan. 

The  Bilateria  are  those  animals  in  which  there  are  three  distinct 
layers,  and  in  which  the  genital  products  are  derived  £rom  the  meso- 
derm.    To  deal  with  the  different  groups : — 

Echinodermaia. — The  larvte  of  these  forms  have  no  excretory  organs 
and  no  frontal  plate,  while  the  vaso-peritoneal  organs  are  formed  fr^om 
the  endoderm,  and  the  adult  is  of  a  radiate  form.    As  these  animals 
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were  undoubtedly  fixed  in  the  earlier  periods  of  their  time*  history,  this 
radiate  character  is,  in  them,  just  as  in  certain  fixed  Annelids  or  the 
fixed  Tunicate  {Octcumemus)  described  by  Mr.  Moseley,  probably  dne 
to  their  mode  of  life.  The  views  of  Haeckel  as  to  the  colonial  character 
of  these  forms,  and  of  Alex.  Agassiz  with  regard  to  their  affinities  to 
the  Ctenophora,  are  rejected:  the  Gkisterotricha  and  the  Nematodes 
{Vermes  archiccelomcUt),  the  Platodes  (by  d^eneration  V.  aeaelomati) 
as  well  as  the  Nemertini  and  the  Bryozoa  are  regarded  as  dose  allies 
of  Trochozoon;  while  as  to  the  Brachiopoda,  which  are  regarded  as 
Molloscoidea,  and^as  to  the  Mollnsca  proper  there  appears  to  be  suffi- 
cient evidence  of  their  rightfol  position  in  a  similar  category;  the 
Nemertinea  are,  in  the  adult  stages,  difficult  forms,  but  the  Pilidium 
larva  is  sufficiently  indicative  of  their  phylogeny. 

The  adult  Annelided  are  characterized  by  the  development  of  the 
dermo-muscular  tube,  the  formation  of  the  secondary  ccelom  in  the 
trunk,  and  the  appearance  of  the  ventral  ganglionic  cord,  after  the 
development  of  the  supra-oesophageal  ganglia ;  with  these  the  Arthro- 
poda  are  regarded  as  undoubtedly  connected,  while  the  absence  of 
any  Trochozoon-like  larva  is  explained  by  the  characters  of  the 
Nauplius,  in  which  the  presence  of  chitin  in  the  cuticle  and  of  the  cha- 
racteristic locomotor  appendages  are  sufficient  reasons  for  the  absence 
of  cilia. 

Dr.  Hatschek  has  no  doubt  as  to  the  correctness  of  the  views  of 
Anton  Dohm  as  to  the  degraded  character  of  the  Tunicata  of  the 
present  day,  and  as  to  their  direct  relations  to  the  Yertebrata  on  the 
one  hand,  and  the  unsegmented  Worms  on  the  other.  As  to  the 
Annelides  and  Yertebrata  there  are  ample  indications  of  their 
affinity ;  neither  the  dorsal  region  nor  the  mouth  are  homologous,  but 
in  the  rudiments  of  their  nervous  apparatus,  of  their  circulatory  system, 
of  their  renal  organs,  and  of  the  disposition  of  the  muscular  tracts 
there  is  ample  evidence ;  the  sensory  organs  are  arranged  on  the  same 
plan,  and  the  only  point  of  difference  in  their  renal  organs  is  the 
retention  by  the  Yertebrata  of  the  unsegmented  excretory  canal.  The 
two  groups  are  regarded,  finally,  as  having  had  a  oonmion  ancestor, 
less  differentiated  than  Polygordius,  from  which  the  Yertebrata  have 
most  strikingly  diverged  by  the  development  of  a  chorda  dorsalis  of 
endodermal  origin,  and  by  the  formation  ef  a  new  mouth  and  of  bran- 
chial clefts,  coupled  with  the  loss  of  the  primary  CBSophagus. 

Anatomy  of  Magelona.* — Dr.  W.  C.  Mcintosh's  paper  on  this 
subject  (published  in  abstract  by  the  Boyal  Society)  finds  a  home  in  a 
Qennan  joumaL 

The  animal  in  question,  long  since  known  to  Johnston,  but  only 
described  by  name  (Mcea  mirabilis)  in  the  British  Museum  Catalogue 
of  Worms  (1865),  was  made  known  to  science  by  Fritz  MiiUer  in 
1858.  Found  in  large  quantities  at  St.  Andrews,  it  has  also  been 
found  at  Southport ;  from  150-200  mm.  long,  it  is  of  a  pale  rose 
colour  anteriorly,  and  of  dark  greyish-green  posteriorly ;  the  cephalio 
lobes  are  eyeless,  considerably  flattened,  and  dinminiffb  towards  the 

•  *Zeit8chr.  wiae.  Zool.,*  xxxi.  (1878)  p.  401. 
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margin.  On  either  side  of  the  head  there  is  a  hmg  tentacle,  pro^ 
▼ided  on  its  anterior  sorfiAoe  with  cylindrical  pi^illiB*  The  segments 
of  the  body  are  nomerons,  and  gradoallj  decraase  in  size  as  thej 
proceed  backwards ;  terminall  j  there  is  a  broad  papilla  with  a  style- 
shaped  appendage  on  either  side  and  boanding  the  anus.  The  body 
may  be  divided  into  two  distinct  regions;  the  anterior  one  is  pro- 
vided with  mne  doable  pairs  of  bundles  of  setn,  and  in  this  point 
presents  some  resemblance  to  Heierotpio  longissima,  described  by  Ehlers. 
The  sets  of  the  ninth  segment  are  remarkable  for  the  characters  of 
their  tips,  and  seem  to  be  homologoos  to  those  that  are  foond  on  the 
third  segment  of  DUoma^  the  fourth  of  the  Ohetopteridn,  and  the 
fifth  of  Poljfdora ;  the  segments  behind  the  ninth  are  severally  provided 
with  two  rows  of  set»  on  either  side ;  as  to  their  position  on  tlie  seg- 
ments, it  is  to  be  noted  that  tiiose  in  the  anterior  portion  are  found 
towards  the  most  anterior  edge  of  each  segment;  but  those  of  the 
ninth  have  a  more  extensive  origin ;  and  behind  it  the  setfe  gradually 
pass  from  the  anterior  towards  the  posterior  edge  of  each  se^^ent 

As  to  the  integument,  we  have  to  note  its  high  degree  of  develop- 
ment in  the  cephalic  and  anterior  regions,  which  appears  to  be  corre- 
lated with  the  large  amount  of  friction  to  which  the  animal  is  subjected 
in  moving  throu^  the  sand ;  and  in  connection  with  tiiis  observation 
it  is  interesting  to  observe  that  Clapar^e  had  noted  the  delicacy  of 
the  integument  in  sessile  annelids.  The  hypodermis  is  exceedingly 
well  developed.  The  lateral  lamellas  consist  typically  of  a  delicate 
cuticular  layer  investing  the  hypodermis;  at  their  base  there  is  a 
bundle  of  simple  set»,  but  no  vesisel  has  been  observed  to  pass  to  them. 
In  the  anterior  region  the  dorsal  lamellfe  are  larger  and  mure  trans- 
parent than  the  ventral. 

In  structure  the  hypodermis  is  very  similar  to  the  integument 
of  the  Nemertinea ;  it  consists  of  a  number  of  flask-shaped  cells  or 
glands,  the  contents  of  which  have  the  form  of  clear  and  of  granular 
spheres ;  in  the  region  of  the  cephalic  lobes  especially  it  is  possiUe 
to  observe  a  number  of  rod-cells,  which  form  a  transverse  band  across 
the  body,  behind  each  row  of  hook-like  setas;  these  are  also  well 
developed  in  the  caudal  region.  In  the  tentacles  there  are  a  number 
of  small,  but  distinctly  granulated  hypodermal  cells. 

The  muscular  system  of  the  cephalic  end  of  the  worm  consists 
of  a  median  and  of  a  lateral  pair  of  longitudinal  muscles;  the 
lateral  mascles  are  connected  by  a  chitinous  portion,  which  gives 
off  a  thin  lamella  on  either  side ;  the  function  of  this  portion  is 
evidently  connected  with  the  habitat  of  the  animal;  it  replaces 
a  circular  muscle,  and  supports  the  vessels ;  while  the  completeness 
of  the  arrangement  is  spoken  to  by  its  connection  with  the  base  of 
the  tentacles.  In  the  space  on  either  side  of  the  mouth  there  is  a 
series  of  vertical  muscular  fibres,  which  have  a  dorsal  origin,  and 
are  inserted  into  the  superior  margin  of  the  mucous  membrane  of  the 
mouth,  for  which  tissue  they  appear  to  serve  as  retractors.  The 
muscles  to  the  set»  are,  as  a  rule,  feebly  developed,  but  are  very 
similar  to  those  of  allied  forms.  It  is  impossible  for  us  to  follow  the 
author  through  all  his  details,  but  it  may  be  of  interest  to  point  out 
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that  tke  mnsoiilar  ^stem  of  this  animal  is  oTidenily  capable  of 
enaWng  it  to  pass  through  the  damp  sand  with  great  rapidity,  as  well 
as  to  circle  through  the  water  with  great  ease. 

The  moath  is  triangular  or  T-shaped  in  form ;  the  upper  lip  is  not, 
as  is  tiie  lower  one,  deft ;  both  are  in  life  ci^ble  of  great  power  of 
moTement ;  the  intestinal  tract  appears  to  be  somewhat  complicated, 
as  is  also  its  appendage,  the  proboscis ;  with  regard  to  which  it  is 
pointed  oat  that  its  structure  is  such  as  to  enable  it  to  bore  unceasingly 
into  the  sand,  and  so  to  make  a  passage  for  the  more  delicate  hinder 
parts  of  the  body ;  it  is  of  a  pale  reddish  colour.  The  anterior  region 
of  the  enteric  canal  is  well  provided  with  muscles,  and  is  very  firm, 
thanks  especially  to  the  chitinous  investment  of  its  glandular  layer ; 
it  has  a  dose  homology  to  the  cesophageal  region  of  the  Nemertinea, 
which  it  strikingly  res^nbles  in  the  possession  of  a  reU  mirahUe  ;  the 
cilia  of  the  other  form  are  here  replaced  by  chitin ;  a  further  point  of 
resemblance  is  to  be  found  in  its  retention  of  irritability  long  after 
death.  MageUma  is  shown  to  subsist  on  the  cast  chitin  of  Crustacea, 
on  Foraminifera,  and  so  on,  while  the  ingestion  of  sand  appears  to  bo 
a  necessity  of  its  existence.  The  blood  is  richly  supplied  with  blood- 
corpuscles  of  a  pale  red  colour ;  in  1852,  Dr.  T.  Williams  stated  that 
there  was  no  spedes  of  annelid  in  which  the  true  blood  contained 
morphotic  elements;  but  this  statement,  which  is  now  shown  not  to 
hold  for  MageUmc^  and  has  been  latdy  shown  to  be  untrue  of  the 
earthworm,  is  also  untrue  of  Ter^ella  (B.  Wagner),  Olycera,  PhoroniSy 
and  SyUidia  armata  ^QuatrefEiges),  and  of  some  StauroeepKalidc^ 
drratulida,  and  Ophelitda  (Clapar^e).* 

The  codlom  is  very  indistinct  in  the  anterior  region,  and  in  it  no 
perivisceral  corpuscles  were  to  be  observed ;  behind  the  ninth  segment 
it  widens  out,  and  has,  in  section,  a  droular  form ;  it  is  divided  by  a 
median  ligament,  and  its  contained  clear  fluid  is  provided  with  cor- 
posdes,  which  sre  not  very  numerous,  and  vary  a  good  deal  in  form.  The 
central  nervous  system  is  situated  in  the  hypodermis,  and  the  nerve- 
trunks  run  in  a  very  distinct  neural  canal.  The  tentacles  are  com- 
pletely devoid  of  cilia,  but  the  vas  efferens  has  a  remarkable  contractility, 
80  that  it  takes  the  place  of  the  cilia  in  respiration.  Having  made 
some  remarks  on  the  generative  organs,  the  author  concludes  that 
Magelana  has  several  points  of  affinity  to  Prionoipio  and  Heterospio, 
and  others  to  Spiochc^opterus ;  the  structural  arrangements  of  the 
probosds,  cephalic  lobes,  and  circulatory  organs  are  mti  generis. 

Arrangement  of  the  Verve  Cords  in  the  Annelides.t— The  arrange- 
ment of  the  nerve  cords  varies  so  greatly  in  the  Annelides,  and  s 
knowledge  of  the  subject  is  so  important  from  many  points  of  view, 
that  it  seems  well  to  give  a  8^»arate  note  on  this  subject,  the  basis  for 
which  is  to  be  found  in  Dr.  Mcintosh's  paper  on  Magehna* 

(1)  In  some,  the  trunks  lie  inteimlly  to  the  musdes,  or  in  a 
ventral  deft  between  them ;  the  transverse  band  between  the  ventral 
muscles  and  the  hypodermis  lies  externally  to  them ;  among  others 

*  The  aooonnt  of  the  droalatory  Bystem  reappears  in  the  *  Joom.  Anat.  and 
Phys.'  (Humphry)  for  April,  1879. 
t  Loc,  c,i. 
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this  arrangement  is  fotind  in  the  Enphroejrnida.  Amphinomiday  AphrcH 
ditida,  PiSynoida,  Phyllodocida,  Syllida,  Nereida,  Ennioiday  Ghlor* 
hffiminida,  and  Amphiotenida. 

(3)  The  nerve  trunks  are  placed  externally  to  the  ranacolar  layer 
and  in  the  hypodermis ;  the  oblique  musoles  taking  their  origin  fima 
a  transverse  band  set  superiorly  or  laterally  to  th^n,  as  in  &e  Siga^ 
lionida,  Hesionida,  Ariciida,  OhsBtopterida,  Spionida,  Oirratnlida,  Am- 
pharetida  and  Terebellida. 

,  (3)  The  trunks  are  embraced  by  the  closely  approximated  ventral 
or  other  longitudinal  muscles ;  as  in  the  Oljcerida  and  Telethuaida. 

(4)  In  the  substance  of  the  ventral  longitudinal  musdes,  as  in  the 
Hermellida.  i 

(5)  Beneath  the  ventral  long  muscle,  or  at  its  margins,  or  inter- 
nally to  the  circular  layer,  as  in  some  Sabellida  and  Serpulida. 

In  some  families  there  are  neural  canals,  which  are  largest  in  the 
Spionidai  and  are  best  seen  in  MageUma. 

Gills  of  Serpula.*— Dr.  L.  Lowe,  of  Berlin,  deals  with  the  struc- 
ture of  these  organs,  and  enters  into  the  question  of  the  relations  of  the 
Annelides  to  the  Yertebrata ;  his  observations  are  based  on  the  form 
known  as  Spirorhis,  which  differs  from  Spirographiay  already  examined 
by  Kolliker  and  C^parede,  in  the  absence  of  the  cartilaginous  gill- 
skeleton. 

About  thirty  branchial  filaments  spring  from  a  branchial  lobe 
on  either  side  of  the  mouth ;  each  of  these  has  the  form  of  an 
elongated  cone,  in  which  it  is  possible  to  distinguish  a  shaft  and  a 
vane ;  the  former,  which  decreases  in  size  towards  its  apex,  consists 
of  (1)  an  external  cuticle,  (2)  a  closely  applied  cellular  layer,  (3)  a 
vascular  layer,  and  (4)  a  cuticle ;  the  vane  is  made  up  of  a  central 
part,  which  is  the  contmuation  of  a  vascular  layer,  and  of  a  marginal 
portion,  which  consists  of  a  cuticle  and  a  chitinogenous  epithelium ; 
all  these  structures  are  described  from  a  histological  standpoint,  and 
the  changes  which  the  gill  undergoes  during  growth  pointed  out ;  the 
concluding  portion  of  the  paper  is  occupied  by  an  extremely  ingenious 
comparison  of  the  gill-apparatus  of  these  forms  with  the  branchial 
clefts  of  the  Yertebrata. 

Two  observers,  working  independently,  have  lately  shown  that 
the  Eustachian  tube  and  the  tympanic  cavity  are  primarily  formed 
by  a  diverticulum  of  the  oral  cavity,  while  the  external  auditory 
meatus  is  formed  by  such  part  of  the  first  gill-deft  as  is  not 
obliterated ;  Dr.  Lowe  has  confirmed  the  essential  points  of  these 
observations,  and  gives  a  figure  of  an  embryo  of  the  sheep  in 
support  of  them ;  &is  displays  the  following  points ;  from  the  oral 
cavity  there  is  given  off  outwards  and  backwurds  a  long  narrow  cleft, 
which  is  the  rudiment  of  the  Eustachian  tube ;  this  at  its  outer  end 
widens  out  and  forms  the  tympanic  cavity  ;  there  comes  to  meet  this 
an  invagination  of  the  epidermis  which  forms  the  external  meatus, 
while  between  these  two  processes  there  is  a  region  in  which  appear 
the  auditory  ossicles  and  the  tympanic  membrane.    Turning  now  to 

>»  *  Zdtflohr.  wiM.  Zool./  xxxii  (1878)  p.  158. 
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SpirorbU^  we  see  that  of  the  depressions  derived  from  the  lumen  of 
the  enteric  tube  the  one  which  is  phiced  most  dorsallj  is  the  longest 
and  deepest,  or,  in  other  words,  has  just  the  same  relations  to  the  otiier 
depressions  as  has  that  one  in  the  sheep  which  goes  to  form  the 
Eustachian  tube ;  of  the  clefts  between  the  branchial  filaments  the 
longest  one  is  found  between  the  first  and  second,  and  it  appears  to  haye 
just  the  same  relations  as  the  branchial  cleft  in  the  mammaL  We  have 
not  space  to  follow  out  the  descriptions  of  the  relations  of  the  nasal 
organ  and  of  the  other  clefts  in  Spirorhis,  or  that  of  the  palatal  portions 
of  the  upper  jaw  and  the  connecting  pieces  of  connective  tissue  found 
in  the  oral  region  of  the  worm,  but  we  would  observe  that  with  regard 
to  that  most  vexed  of  questions— the  relations  of  the  nervous  system 
of  Annelids  and  Vertebrates — the  observations  of  Dr.  Lowe  point  to 
the  absence  in  the  Annelid  of  anything  homologous  to  the  dorsal 
medulla  of  the  Yertebrata ;  these  views,  though  now  held  by  various 
morphologists,  do  not,  as  is  pointed  out,  agree  with  the  speculations  of 
Eowialewsky,  who  looks  upon  the  whole  of  the  supra-chordal  nervous 
system  of  the  Yertebrata  as  homologous  with  the  whole  nervous  system 
of  the  Annelides ;  or  of  Semper,  who  identifies  the  ventral  medulla  of 
the  latter  as  the  dorsal  medulla  and  brain  of  Yertebrates ;  or  of  Dohm, 
who  looks  upon  the  whole  brain  of  the  Yertebrata  as  homologous  with 
the  cephalic  ganglion  of  the  Annelides. 

Hew  Annelids  from  the  Philippines.* — ^Professor  Grube  has 
communicated  to  the  Academy  of  Sciences  at  St.  Petersburg  a 
memoir  on  the  forms  collected  by  Semper  in  his  voyage ;  four  new 
genera  and  142  new  species  are  described  by  the  learned  zoologist, 
who  points  out  that  the  AlciopidsB,  NephthydsB,  Ariciadte,  and  Cirratu- 
lida  are  altogether  unrepresented  in  the  collection,  and  that  the  genera 
to  which  the  new  species  are  assigned  have,  in  many  cases,  been 
hitherto  represented  by  one  or  two  species  only.  The  value  of  this 
paper,  which  extends  to  800  pages  (illustrated  by  16  plates)  is  en 
hanc^  by  the  diagnoses  of  the  families  under  whidi  they  are  grouped, 
so  that  so  far  this  essay  may  be  regarded  as  a  revision  of  some  families 
of  the  Annelides. 

Trichinosis  in  a  young  Hippopotamus. f—M.  E.  Heckel  describes 
some  observations  made  by  him  upon  a  young  hippopotamus,  about 
two  years  old,  which  died  on  the  10th  of  May  last  in  the  Zoological 
Garden  of  Marseilles,  bavins  been  received  from  Egypt  about  four 
months  before.  The  animal  was  in  bad  health  all  the  time  of  its 
residence  at  Marseilles,  and  its  skin  showed  an  eruption  of  confluent 
boils.  When  removed,  the  skin  showed  several  lesions  in  the  shape 
of  deep  ulcerations,  which,  having  originated  around  a  hair,  had 
attacked  the  bulb,  and  thus  formed  a  canal  leading  generally  into  a 
great  purulent  cavity.  Smaller  ulcerations  led  into  smaller  cavities, 
bounded  by  a  proper  membrane  like  true  cysts,  and  filled  with  creamy 
pus.    The  examination  of  a  section  of  the  muscular  tissue  surrounding 

♦  *M^m.  Acad.  Imp.  Sci.  Si  Peterebourg,*  xxv.  (1878). 
t  *  Ck)mpte8  Bendos,*  IxxxTiii.  (1879)  p.  1139;  <  Aon.  aud  Mag.  Nat  HiatV 
iv.  (1879)  p.  99. 
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one  of  these  cysts,  showed  it  to  contain  great  numbers  of  Trichina 
cjsts  resemblii^z  those  of  Trichina  spiralis^  with  which  also  the  endosed 
worm  agreed.  The  cyst,  however,  seemed  to  be  much  more  developed 
than  in  the  pig  or  in  man. 

Upon  this  cnrions  and  interesting  fact  the  *anthor  makes  the  fol- 
lowing remarks: — *'I  am  ignorant  what  relations  may  exist ^betwe^i 
the  presence  in  the  same  animal  of  Trichina  and  of  enormous  cysts 
filled  with  pus ;  but  the  fact  indicated  by  me  appears  to  possess  some 
interest  .  •  •  .  because  it  seems  to  prove  that  the  Pachyderms,  more 
than  other  animals,  are  exposed  to  the  spontaneous  devel<^>ement  of 
this  terrible  parasite — an  important  point  which  may  serve  to  throw 
some  light  upon  its  hitherto  unknown  migrations.  It  has  be^i 
attempted  to  explain  the  frequency  of  the  Trichina  in  the  pig  by  the 
consideration  of  the  voracity  and  filthy  habits  of  that  animal.  The 
fact  to  which  I  now  call  attention  seems  to  protest  against  this  opinion, 
for  the  hippopotamus  by  no  means  shares  in  the  mode  of  existence 
and  the  tastes  of  the  pig,  and  we  can  hardly  suppose  that  captivity, 
by  the  special  diet  which  accompanies  it,  could  have  a  marked  infiuenoe 
upon  the  development  of  the  Nematoid  worm. 

Hew  Diseases  of  Hot-house  BubiacesB.*— M.  Max  Comu  says, 
that  a  disease,  hitherto  unknown,  devastated  the  hot-houses  in  France 
last  February,  attacking  the  roots  and  forming  swellings  on  the  small 
and  even  on  the  large  roots. 

Transverse  sections  of  these  swellings  showed,  under  the  Micro- 
scope, amidst  the  hypertrophied  portions,  cysts  enclosing  the  eggs  of 
AnguiUula  in  great  number;  the  Bubiacead  (Ixora  and  HamUUmia) 
attacked,  lost  most  of  their  leaves,  the  rest  being  dried  up.  This 
malady  presents  great  analogy  with  thai  described  by  M.  Jobert,t 
which  ravages  the  co£fee  plantations,  a  species  of  the  same  fianily  in 
Brazil. 

Adult  individuals  are  very  rare ;  and  the  eggs  exist  singly,  and 
should  be  destroyed  in  this  form. 

These  eggs  are  enclosed  in  cysts  with  rather  thick  walls  opening 
on  the  outside.  When  hatched  ihe  AnguiUulcB  immediately  issue  and 
make  their  way  towards  the  new  roots ;  once  established  in  the  tissues 
they  are  safe. 

It  is  worthy  of  remark  that  the  encystment,  the  date  of  which 
seems  coincident  in  the  two  species,  is  in  France  hibernal ;  in  Brazil 
it  would  correspond  with  the  dry  season,  and  be  aostival ;  the  plants 
preserving  in  the  hot-houses  the  seasons  of  their  country. 

Female  Organs  of  Ecliinorhynchus4 — Dr.  Angelo  Andres  de- 
scribes these  structures  in  B.  gigas,  his  short  and  very  condensed 
^per  being  illustrated  by  a  folding  plate  of  remarkably  clear  figures. 
The  complication  of  the  organs  renders  it  quite  useless  to  attempt  a 
description  of  these  without  drawings,  especially  as  the  real  nature  of 
many  of  the  parts  is  by  no  means  thoroughly  understood. 

♦  •  Oomptee  Bcndus,'  Ixxxviii.  (1879)  p  668. 
t  This  JounuO,  ii.  (1879)  p.  168. 
X  •Morph.  Jahrb./  iv.  (1879)  p.  684. 
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Jensen's  Tnrbellarian  Worms  of  Vorway. — Marine  zoologists 
will  be  interested  in  the  appearanoe  of  this  yalnable  work  on  the 
marine  flat- worms  of  the  Norwegian  coast.  A  number  of  new  forms 
are  described  in  considerable  detaQ,  with  excellent  figores,  while  the 
descriptiye  portion  is  preceded  by  fall  anatomical  details.  The  work 
is  done  in  ^e  careful,  conscientious  manner  characteristic  of  Scandi- 
nayian  zoologists.  .  The  descriptions  are  both  in  Latin  and  Nor- 
wegian, so  that  the  work  is  accessible  to  students  in  general. 

Beprodnotive  Organs  of  the  Marine  Ectoparasitic  Trematoda.* — 
It  is  impossible  in  an  abstract  to  do  full  justice  to  M.  Oaxl  Yogt's 
oarefdl  descriptions  of  the  generatiye  apparatus  of  seyeral  of  these 
forms,  which  he  has  lately  been  examining  at  Bosco£  A  point  of 
especial  interest  is  the  discoyery  of  the  characters  of  the  orifice  of  the 
common  reseryoir  or  ootyp  (Van  Beneden).  This  opening  has  a  well- 
marked  contour,  and  is  surrounded  by  short  fibres,  arranged  radially, 
at  the  edge  of  which  there  were  obscure  indications  of  ciliary  moye- 
ments ;  but  what  was  more  remarkable  was  that,  from  time  to  time, 
the  orifice  ef^ted  moyements  which  could  only  be  compared  to  those 
of  swallowing,  and  it  is  proposed  therefore  to  call  it  the  **  swallowing 
orifice  "  (Schluck5fihung) ;  its  function  is  eyidently  to  aid  the  germs 
in  their  passage  through  their  duci  The  writer  says  that  he  cannot 
describe  his  extreme  astonishment  when  he  first  saw  this  orifice  in 
action  in  Dactycotyle,  where  the  yolknspheres  and  oya  were  thrown 
about,  just  as  a  juggler  plays  with  his  balls. 

As  to  the  female  organs  in  general,  it  may  be  obseryed  that  the 
germ-gland  is  in  all  cases  simple ;  it  may  be  spherical  as  in  Udondla 
and  otihers,  or  it  may  be  elongated ;  the  branched  yitelline  ducts  do 
not  yary  much  in  character,  and  generally  open  directly  into  the 
ootyp ;  this  latter  organ  is  formed  at  the  point  where  the  oyarian 
germ,  the  masses  of  yolk,  and  the  semen  meet ;  in  some  it  is  saccular, 
and  in  others  canalicular.  The  oyiduct  yaries  in  length,  and  the  uterus 
in  capacity,  in  some  cases  being  so  small  as  to  be  only  able  to  contain 
a  single  egg.  The  most  important  differences  are  to  be  found  in  the 
Gopulatory  organs.  In  Polystomum  and  Calicotyle  the  parts  are  most 
highly  differentiated,  and  there  are  two  female  copulatory  orifices  in 
addition  to  the  opening  into  the  uterus  by  which  the  mature  oya  are 
eyacuated;  in  Microcotyle^  Udondla^  and  others,  this  uterine  orifice 
appears  to  serye  also  as  the  copulatory  orifice ;  in  Diplectaiium  there 
is  a  special  copulatory  duct,  which  is  completely  separated  from  the 
uterus  and  its  orifice,  and  has  a  common  aperture  with  t]|p  penial  pouch. 

The  male  organs  exhibit  greater  yariety.  Udondla  has  a  single 
rounded  testis ;  in  PhyUaneUa  and  I^ptbdeUa  two  testes  lie  on  ei^er 
side  of  the  median  Hue,  while  in  Dactycotyle  and  Diptectanum  and 
others  there  are  a  number  of  testicular  tubes  scattered  in  the  paren- 
chyma or  collected  together  about  the  median  line.  As  to  the  efferent 
ducts,  they  haye,  in  PhyUonella,  EpibdeHoy  Udondla,  and  Calicotyle,  no 
other  connection  with  the  female  organs  than  what  is  afforded  by  the 
possession  of  a  common  orifice.     In  Dactycotyle  a  canal  passes  from 

♦  *  Zeitflchr.  wiaa.  Zool.,'  xxx.  Suppl.  (1878)  p.  306. 
VOL.  n,  2  Q 
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the  seminal  duct  into  the  ootyp,  and  this  has  been  obserred  by  Yogt 
as  filled  with  semen ;  in  Polystomum  Zeller  has  reported  the  presence 
of  a  duct  connecting  one  of  the  testicular  tabes  with  the  ootjp ;  in 
Microcotyle  the  testicular  bodies  open  directly  into  the  ootyp.  As  to 
the  appended  stractnres,  penis,  penial  glands,  and  so  on,  the  variety 
is  extreme.  Great  difficulties  surround  fiie  explanation  of  the  arrange- 
ments that  obtain  in  Diplectanum^  which  M.  Yogt  hopes  to  be  able 
to  resolye  on  another  visit  to  Bosco£ 

This  paper  is  reviewed  in  part  iii.  of  M.  Lacaze-Duthiers'  ^  Ar- 
chives '  for  187T,  which  was  only  published  early  this  year. 

Omnization  of  Azine  and  Microcotyle.* — The  specimens  for 
Herr  Lorenz's  examination  of  these  interesting  Trematodes  were 
chiefly  obtained  at  the  Zoological  Station  at  Trieste. 

Jbcine  hdones  is  a  parasite  of  the  fish  Bdone  eaox,  on  the  gills 
of  which  it  lives;  first  described  by  Abilgaard  in  1794,  it  has 
sinoe  been  observed  by  various  zoologists,  among  whom  are  Van 
Beneden  and  Hesse,  and  in  the  opinion  of  Herr  Lorenz  the  form 
described  by  them,  A,  orphiiy  is  identical  with  Abilgaard*s  species. 
From  four  to  eight  mm.  long,  with  an  acute  anterior,  and  a  broad 
hinder  end,  it  is  of  a  milk-white  colour,  and  almost  transparent ;  but 
it  is  chiefly  remarkable  for  its  asymmetry;  the  right  side  is  the 
longer  and  is  convex,  while  the  leh  is  fEiintly  concave ;  four  groups 
of  hooks  or  chitinous  rods  surround  the  anus ;  in  the  centre  there  are 
eight  to  twelve  hooks,  and  on  either  side  there  are  from  twelve  to 
twenty  hook-shaped  rods,  while  at  the  base  of  the  cirrus  there  are 
from  sixteen  to  twenty-four.  The  external  integument  is  formed  by  a 
delicate  cuticle,  between  which  there  is  a  thin  layer  of  finely  granular 
protoplasmic  substance.  Of  muscular  fibres  tiiere  are  two  kinds; 
one  longitudinal,  and  ending  in  fine  filaments,  and  the  other  formed  by 
a  tissue  of  much  more  delicate  fibrill»,  which  run  in  three  distinct 
bands.  The  seizing  organs,  which  are  not  suckers,  though  they  have 
their  function,  occupy  the  whole  of  the  hinder  edge  of  the  body :  the 
nerve-centre  is  apparently  represented  by  a  carved  band,  which  lies 
in  the  parenchyma  of  the  body  above  the  oesophagus,  and  consists  of 
yellowish-coloured  fibrous  and  finely  granular  substance ;  the  fine 
fibres  given  off  from  it  are  very  soon  lost  in  the  parenchyma  of  the 
body.  Anteriorly  to  the  mouth  there  is  a  fnnnel-i^aped  cavity,  with 
a  right  and  left  sucker ;  these  latter  are  formed  of  a  thick  muscular 
integument,  which  is  traversed  by  a  number  of  closely  set  radial 
muscular  fibres.  The  oesophagus  forms  a  simple  tube  as  fi»r  as  the 
common  generative  orifice,  where  it  divides  into  the  two  arms  of  the 
enteron,  which  soon  take  on  a  dendritic  appearance,  owing  to  the 
presence  of  sliort  c»ca.  The  two  arms  do  not  unite  at  thmr  distal 
end ;  the  enteron  does  not  seem  to  have  any  special  wall,  but  to  be 
merely  a  cavity  in  the  parenchyma  of  the  body ;  it  is,  however,  pro- 
vided with  a  number  of  pigment  cells,  which  are  filled  with  small 
dark-brown  granules.  The  excretory  vascular  system  of  Axine  is  very 
well  developed,  and  has  the  form  of  two  internally  ciliated  longitu- 

•  *  Arbeit.  Zool.  Inst.  Univ.  Wien.,*  iii.  (1878)  art  ii. 
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duud  canals,  which  ran  parallel  to  and  ahove  the  arms  of  the  enteron ; 
the  primary  tnmks  give  off  a  large  nnmber  of  small  canals,  which 
extend  into  the  parenchyma  and  seem  to  traverse  every  space  in  it. 
There  are  two  large  testes,  a  seminal  duct  with  a  vesicle,  and  a  well* 
developed  cirms  (penis) ;  the  female  organs  are  composed  of  an  ovary, 
an  effisrent  duct,  reoeptaculum  seminis,  vagina,  uterus,  paired  yolk- 
glands  and  their  ducts.  This  form  seems  to  be  distinguished  £rom 
fJl  other  PolystamecB  by  possessing  three  ducts  carrying  the  deuto- 
plasm  into  the  oviduct ;  &e  ovum  seems  to  be  matured  as  in  other 
Trematodoy  but  only  one  comes  to  development  at  a  time. 

The  genus  Mtcroeoiyle  was  established  by  Yan  Beneden  and  Hesse, 
but  its  points  of  di£krenoe  from  Axine  have  never  yet  been  very 
dearly  put  out ;  its  most  striking  variation  is  now  shown  to  lie  in  the 
&ot  tiiat,  unlike  Aonne,  it  is  completely  e^mmetrical ;  it  is  also  dis- 
tinguished by  the  absence  of  the  penis,  and  the  position  of  the  vaginal 
orifice  in  the  median  dorsal  line  of  the  body  (in  Axine  this  orifice  is 
marginal  in  position);  while,  again,  MicrocohfU  does  not  present 
merdy  one  mature  egg  in  its  oviduct,  but  a  number,  which  may 
come  to  be  as  high  as  twenty-four. 

The  new  species,  M.  mormyri,  is  described  by  Herr  Lorenz :  Yan 
Beneden  and  Hesse  had  described  four  species,  JIf.  labracis  from 
Labrax  lupas^  M,  Donavani  from  L.  Donavaniy  M.  eryihrini  from  Pa* 
geUu8eryihrinu8yBXidM.  caiUhari  frcmi  CatUharua  griseus  ;  as  to  the  first 
two  the  author  is  certain  that  his  species  from  Pagellus  mormyrus  is 
quite  distinct ;  as  to  the  third  species,  the  difficulties  as  to  their  proper 
identity  are  removed  not  only  by  the  difference  in  the  arrangement  of 
the  bands  on  the  body,  but  by  the  more  important  character  of  the 
bundles  of  chitinous  rods,  which  are  found  around  the  genital  orifice ; 
in  M.  eryihrini  they  are  arranged  in  two  small  groups  set  one  in  front  of 
the  other,  but  in  M.  mcrmyri  there  are  two  sets ;  8  to  12  are  arranged 
radially  and  in  a  curved  manner,  and  behind  and  on  either  side  there 
are  25  to  80,  which  have  their  hooks  directed  forwards ;  the  points  of 
difference  to  If.  labrads  are  brought  out  in  the  full  description  of  the 
new  form;  in  muaj  points  of  its  internal  structure  it  is  shown  to 
agree  with  Axine  ;  but  the  vagina  forms  a  large  vesicle,  placed  in  the 
middle  of  the  body  and  provided  with  a  wide  orifice;  its  superior 
portion  and  margin  have  an  almost  chitinous  character,  but  the  lower 
part  has  its  wall  thin,  and  is  continued  into  a  canal  which  is  formed 
by  the  union  of  the  branches  of  the  paired  vitelline  duct.  The 
coverings  of  the  egg  are  proportionately  very  large ;  they  are  of  an 
elongated  oval  form,  and  pass  into  a  gradually  diminishing  appendage, 
which  is  coiled  at  its  tip ;  in  which  character  it  also  differs  from 
M.  canihari,  as  described  by  the  Belgian  zoologist. 

Life-history  of  the  Tape-worm  of  the  Shrew.*  -M.  Yillot  an- 
nounces the  discovery  of  the  cystic  forms  of  two  of  the  four  species  of 
Tcmia  which  infest  the  European  Shrews,  and  which  have  hitherto  only 
been  known  in  the  sexual  stage. 

The  two  species  of  bladder  worm  are  placed  by  Yillot  in  a  new 

♦  'Ann.  Sou  Nat.  (Zool.)/  viii.  (1879)  No.  2-3. 
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genus  Staphylocystis :  one  species,  8.  micracanthus,  is  nndonbtedlj  the 
immature  form  of  Taenia  pistillum,  parasitic  on  *Sorex  (Oroddura) 
araneus  :  the  tape-worm  with  which  8,  hUarius  is  connected  is  uncer- 
tain, bnt  it  is  certainly  nearly  allied  to  T.  saUigera  (of  Sorem  tetron 
ganwrusY  and  to  T.  scalaris  ^of  8.  araneua), 

Botn  species  are  fomid  in  the  little  mjriapod  Olomeris  Umbaiu8y 
where  they  occnr  in  clusters  like  grape-bunches  on  the  outer  sur£ftoe 
of  the  Malpighian  tubules.  Each  cluster  is  a  colony  of  bladder- 
worms,  and  consists  of  a  number  of  transparent  ovoidal  sacs,  attached 
by  a  short  stalk  at  one  end,  and  having  at  the  other  a  short  fimnel- 
l&e  depression.  Each  sac  is  the  cauddl  cyst  of  a  cystic  worm ;  the 
latter  consisting,  besides  this  yeside,  of  a  head  and  body.  The 
head  is  provided  with  four  suckers  and  a  circlet  of  hooks,  and  is 
invaginated  within  the  oval  body,  which  represents  the  posterior 
part  of  a  scolez,  and  is  itself  invaginated  into  the  caudal  cyst,  the 
funnel-like  depressions  at  the  free  extremity  of  which  allow  of  the 
extrusion  of  the  head  and  body. 

Each  colony  proceeds,  bv  a  process  of  budding,  from  a  simple 
vesicle  or  hlcuUogen^  the  result  of  the  metamorphosis  of  an  ovum  of 
Tomta,  The  ova,  passed  out  of  the  body  of  the  shrew  with  the 
feBces;  are  taken  in  by  the  myriapod,  and  probably  make  their  way 
from  the  alimentary  canal  into  tibe  Malpighian  tubes,  finally  pene- 
trating the  walls  of  the  latter,  and  ta^g  up  their  abode  in  the 
surrounding  adipose  tissue.  If  the  Qlomens  is  then  eaten  by  a 
shrew,  the  head  and  body  are  extruded  from  the  caudal  cyst,  and 
proglottides  are  formed  by  budding  from  the  scolex  in  the  usual 
way. 

Besides  its  life-history,  Yillot  gives  an  accoimt  of  the  histology  of 
8taphylocy8ies. 

Echinodermata. 

"  Ck>met-forms  "  of  Starfishes.*— The  "  corm  theoiy "  of  Professor 
Haeckel,  according  to  which,  as  is  well  known,  that  distinguished 
zoologist  believes  that  it  is  alone  possible  to  give  any  reasonable 
explanation  of  the  characters  of  the  Echinoderms,  is  forcibly  sup- 
ported by  the  arguments  and  facts  which  he  brings  forward  in  a 
paper  under  the  above  title. 

In  the  historical  introduction  he  points  out  that  three  explanations 
have  been  given  of  the  problem  raised  by  the  organization  of  the 
adult  Echinoderm ;  the  fbrst,  and  earliest,  was  propounded  by  Cuvier, 
who,  insisting  on  the  radiate  character  of  their  organization,  placed 
them  with  the  Hydroida,  the  Mednsaa,  and  the  Ctenophora ;  the  two 
Professors  Agassiz,  father  and  son,  have  done  their  best  to  farther 
this  view,  and  the  Russian  zoologist  Metschnikoff  has  not  been 
behind.  In  the  year  1848,  a  year  famous  in  the  annals  of  zoology,  as 
being  that  in  which  Frey  and  Leuckart  separated  the  Gcelenterata 
from  the  rest  of  the  ^^  Eadiate  mob,*'  a  new  view  was  taken,  inasmuch 
as  these  authors,  more  especially  Leuckart,  regarded  the  Echinoderms 
as  having  their  closest  allies  with  the  Worms,  and  especially  with  the 

•  »ZeitBchr.  wiss.  Zool.;  xxx.  (8nppl.>(1878)  p.  424. 
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(Jephyiea ;  as  to  theee  ktter,  we  find  the  following  striking  points  of 
resemblance  between  them  and  the  Holothnroid  Echinoderms:  the 
^sansagoHshaped"  elongated  body  is  enclosed  by  a  firm  and  naked 
integnment;  the  month  opens  at  the  anterior  and  the  anas  at  the 
posterior  pole,  while  in  both  oases  the  former  is  snrroonded  bj  a 
circlet  of  tentacles ;  nor  is  the  resemblance  confined  to  their  external 
characters,  in  both  cases  a  pair  of  *'  tree-like  "  organs  are  connected 
with  the  rectum  of  a  large  number  of  forms.  Manj  of  what  are 
now  called  Gephyrea  the  earlier  Eooloffists  placed,  indeed,  with  the 
Holothnroida,  and  the  view  that  there  is  a  close  relationship  is  still 
held  by  a  number  of  zoologists,  of  whom  Professor  Glaus  is  cited  by 
our  author. 

The  third  Tiew  is  that  put  out  by  Professor  Haeckel.  The 
similarities  between  the  Holothurian  and  the  Gephyrean  are  due 
to  the  action  of  similar  external  circumstances,  and  not  to  descent 
or  dose  genetic  relation — they  are  not  homologies,  but  only  atudo' 
gies ;  thus  the  tree-like  organs  are  primitively  five  in  the  one,  and 
primitiyely  two  in  the  other  group;  the  arrangement  of  parts  is 
dipleural  in  the  one,  and  perUamerous  in  the  other ;  the  Echinoderms 
are,  in  fine,  pentate  colonies  of  worm-like  or  dipleural  persons,  each 
of  which  is  comparable  to  a  segmented  worm ;  the  history  of  these 
forms  is  only  rendered  intelligible  when  we  regard  the  bilaterally 
symmetrical  larva  as  a  nurse,  and  look  upon  the  history  of  their 
development  as  involving  an  alternation  of  generation.  This  view 
is  supported  by  Sars,  both  fiather  and  son,  by  Gegenbaur,  and  by 
Lange. 

To  turn  to  the  *' Comet-forms "  which  in  Professor  Haeckel's 
opinion  support  theee  views;  these  are  those  starfishes  in  which  a 
separated  arm  has  produced  afresh  the  central  disk  and  the  other 
arms.  It  is  impossible  for  us  to  give  an  account  of  the  observations  of 
Martens,  Eowidewsky,  Sars,  and  Studer,  but  those  of  Sir  John  Dalyell 
may  well  be  taken  as  a  typo;  on  the  10th  of  June  this  observer  found 
an  arm,  which  had  evidently  been  lately  separated  from  a  starfish ; 
five  days  afterwards  four  new  rudimentary  rays  appeared  on  it ;  on 
the  evening  of  the  same  day  (the  15th)  a  new  mouth  b^an  to  be 
formed,  and  on  the  18th  the  animal  was  again  completely  developed, 
save  only  that  the  four  new  arms  were  very  small ;  a  month  after- 
wards the  animal  spontaneously  freed  itsdf  of  its  original  arm. 
The  true  comet-form  is  idways  distinguished  by  one  completely 
developed  arm,  to  which,  at  its  central  end,  the  newly  formed  disk 
and  four  or  five  arms  are  connected ;  at  first  there  is  no  disk,  and  no 
madreporic  plate,  while  the  mouth  is  formed  by  the  open  central  end 
of  the  primary  arm.  YHien  the  new  arms  have  attained  a  certain 
size,  a  small  median  disk  appears,  the  mouth  takes  up  a  central  position, 
and  a  small  madreporic  plate  appears  on  either  side  of  the  primary 
arm.  These  observations  lead  to  the  foUowing  law,  from  whidi  there 
seems  to  be  no  escape.  In  certain  Asteroida  the  arms  break  off 
spontaneously  frrom  the  disk,  and  each  separated  arm  reproduces  the 
whole  disk  and  the  other  arms.  Further  observations  show  that  the 
point  of  fissure  is  so  placed  that  a  small  portion  of  the  lost  arm 
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remains  oonnected  with  the  disk,  and  here  a  new  arm  maj  be 
developed. 

If  these  observations  are  not  shown  to  be  altogether  misreported, 
it  will  foUow  that  there  are  in  the  Echinod^ms  two  modes  of  meta- 
genesis ;  the  one  in  which  the  so-called  ^  larva  *'  (^Pluteus,  Bracholariaj 
&c.)  fnnctions  as  the  nnrse,  and  prodnces  the  Echinoderm  by 
irUemdl  gemmation,  and  the  other,  more  rare,  in  which  the  spon* 
taneooslj  separated  arm  functions  as  a  nnrse  and  prodnces  the  sea- 
star  by  external  gemmation. 

These  facts,  in  Professor  Haebkel's  opinion,  largely  confirm  his 
^  corm  theory."  Dealing  with  Metschnikof^  who  reguds  the  arms 
of  the  stu^sh  as  comparable  to  those  of  the  cephalopod,  he  points 
out  that  no  cephalopod  arm,  no  lizard's  tail,  no  crab's  liml^  ever 
produced  a  crab,  cephalopod,  or  lizard ;  and  he  further  insists  on  the 
high  development  of  the  locomotor  apparatus  of  the  Echinoderms. 
To  help  forward  the  discussion,  Haeckel  proposes  the  name  of  Astro* 
tithene  {rSrfvri  =  a  nurse)  for  the  larval,  and  Astrocormus  (icopfios  = 
a  colony)  for  the  adult  starfish;  the  former  is  an  unsegmented 
bilaterally  symmetrical  person,  the  latter  is  made  up  of  five  parameres, 
eadi  of  which  is  composed  of  two  symmetrical  antmeres  ;  in  the  adult 
there  is  further  to  be  distinguished  the  attrodiscus  made  up  of  five 
congruent  parameres  (or  five  pairs  of  antimeres),  and  five  astrolencB 
(cdXci/i;  =  an  arm),  each  of  which  is  composed  of  a  pair  of  antimeres. 
Traced  in  their  developmental  history,  we  see  the  multiplication  of 
the  organism;  looked  at  genetically,  we  find  the  ancestor  of  the 
astrotitiiene  in  an  unsegmented  worm,  most  nearly  allied  to  the 
Botatoria  and  the  ciliated  larva  of  the  Annelides. 

The  paper  concludes  with  dividing  the  Echinoderms  or  EstrelliB 
into  three  primary  classes  (subphyla),  and  six  classes. 

Subphylum  1.  ProteatreUcB.  EstreUcB  without  internal  centraliza- 
tion, with  complete  morphological  autonomy  of  the  astrolens ;  enteric 
system  consisting  of  a  simple  central  intestine,  and  five  (or  more) 
bifurcated  special  intestines.    1st  class,  Asterus. 

2.  ATdhestrdlcB.  EstreJlcB  with  partial  internal  centralization; 
the  proximal  portion  of  the  astrolensd  together  with  the  whole  of  the 
enteric  system  pass  into  the  central  astrodiscus ;  no  special  intestines. 
2nd  class,  Op^turcB.    8rd  class,  Orinaida. 

d.  HieceitreUcB.  EitrettcB  with  complete  internal  and  external 
centralization;  the  five  astrolenas  pass  completely  into  a  single 
spheroidal  or  tubular  astrodiscus ;  no  special  intestines.  4th  class, 
Blastoida.    5th  dass,  EcMnidcL.    6th  dass,  HcHoilmruB, 

Professor  von  Martens,  whose  descriptions  of  Echinoderms  are 
among  the  most  valuable,  has  a  note  *  on  this  subject.  Speaking  of 
the  great  difi&culties  connected  with  Haeckel's  hypoUiesis,  he  points  out 
that  the  arm  of  the  sea-star  contains  all  the  representatives  of  all  the 
essential  organs  of  the  animal,  and  that  we  know  of  no  other  example  of 
a  compound  animal  with  a  common  mouth  and  all  the  other  organs 
separate,  but  that  in  all  cases  where  a  colony  is  formed  by  gemma- 

♦  *  Naturforaoher,'  xii  (1879)  p.  103. 
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tion,  the  mouth  or  the  end  oorresponding  to  tiio  month  is  pecnliaf 
to  each  separate  animal,  and  does  not  form  part  of  the  common 
colony. 

Oenital  Organs  of  Asterina  gibbosa.* — Dr.  Hubert  Lndwig,  who 
has  devoted  considerable  time  to  the  study  of  the  Echinoderms,  now 
reports  that,  in  the  examination  of  the  generative  organs  of  the 
Asteroida,  he  has  come  across  a  very  remarkable  and  quite  unexpected 
arrangement.  In  all  cases  which  have  as  yet  been  observed,  the 
genital  organs  of  the  Asteroida  have  been  found  to  open  on  the  dorsal 
surface  of  the  disk,  and  zoologists  were  coming  to  believe  that  this 
arrangement  was  an  important  aid  in  distinguishing  between  the  Sea- 
stars  (Starfishes  proper)  and  the  Ophiurida  (Brittle-stars);  it  was 
therefore  a  matter  of  some  astonishment  to  find  in  Asterina  gtbhoaa 
Forbes  (  =  Asteriscus  verructdatus  M.  Tr.)  the  genital  orifices  on  the 
ventral  side,  and  that  the  more  since  in  Asterina  pentagona  E.  y. 
Martens  they  are  on  the  dorsal  side.  The  first  supposition  that  the 
arrangement  was  ^  pathological "  was  corrected  by  the  examination  of 
twelve  specimens ;  in  aU  of  these  it  was  observed  that  in  every  inter- 
radial  region  there  were  two  slit-like  pores,  set  symmetrically  to  the 
median  plane  of  the  interradius,  and  paralld  to  the  adjacent  ambula- 
cral  groova  Counting  from  the  comer  of  the  mouth,  we  find  the  slits 
between  the  fifth  and  sixth  interambulacral  plates ;  each  opening  leads 
into  a  canal,  the  inner  surface  of  whose  walls  is  thrown  into  longitu- 
dinal folds ;  this  canal  passes  in  a  curved  direction  to  the  dorsal  wall 
of  the  body,  where  it  enters  the  basal  portion  of  the  genital  tubes ; 
these  latter,  it  should  be  observed,  have  just  the  same  position  as  in 
A.  pentagona. 

It  is  somewhat  difficult  to  imagine  what  has  caused  the  difference 
in  the  position  of  the  pores,  but  Dr.  Ludwig  imagines  that  they  have 
merely  changed  their  position  in  A.  gibhosa^  and  that  it  is  not  a  newly 
developed  arrangement.  The  allied  species,  A,  cephcea  Edm.  Perrier, 
has  been  examined,  and  has  been  found  to  have  the  genital  pores 
dorsal  in  position,  while  the  species  of  F.  Ghtsco,  A.  panceri,  is  shown 
to  be  merely  a  variety  of  A.  gibhosa,  Palmipes  membranaceus  is  reported 
to  have  been  examined  by  Gasco,  who  did  not  find  the  genital  orifices 
on  the  ventral  surface ;  but  as  this  author  does  not  seem  to  have  been 
struck  by  the  peculiarity  exhibited  by  A.  gibhosa  as  compared  with  the 
rest  of  the  Asteroida,  it  is  only  possible  to  say  of  it  tiiat  its  genital 
orifices  have  not  yet  been  observed. 

Anatomy  of  Brisinga.! — Dr.  Ludwig  also  contributes  a  paper  on 
this  most  iDteresting  form,  which  is  regarded  by  Sars,  its  discoverer, 
as  forming  the  type  of  a  special  family  of  the  Asterida,  and  by 
Professor  Gegenbaur  as  the  representative  of  a  group  distinct  both 
from  the  Asterida  and  Ophiurida. 

Dealing  first  with  the  blood-vascular  system,  as  to  the  existence 
of  which  Sars  was  not  able  to  convince  himself,  the  author  com- 
mences by  recapitulating   the  results  of  his  investigations  on  the 

♦  « Zeitach.  wiss.  Zool./  xxxi.  (1878)  p.  395.  t  Ibid.,  p.  216. 
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yascular  system  of  the  Asterida;  tliis  oonsiBtB  of  the  following 
parts: — 

1.  An  oral  blood-yasctdar  ring  placed  in  the  peristom. 

2.  A  dorsal  blood-yascolar  ring. 

8.  A  yascular  plexus  connecting  these  rings— the  so-called  ieart 

4.  A  radial  yessel  giyen  o£f  from  (1)  to  each  arm. 

5.  Vessels  giyen  off  firom  the  dorsal  yascular  ring,  and  passing  to 
the  generatiye  organs. 

6.  Two  gastric  yessels  giyen  off  from  the  dorsal  yascular  ring. 

To  turn  to  what  obtains  in  Srisinga^  and  following  the  au^or  in 
first  discussing  the  genital  yessels,  which  are  the  easiest  to  find,  we 
discoyer  a  yessel  to  the  right  and  to  the  left  of  the  series  of  joints  of 
which  an  arm  is  made  up ;  as  it  reaches  the  genital  organs  this  yeesel 
nearly  doubles  in  breadth;  examined  in  cross  section,  it  is  seen  to 
contain  a  plexus  of  yessels,  so  that  it  is  a  *'  peri-hffimal  canal " ;  the 
plexus  has  just  the  same  characters  as  in  tiie  rest  of  the  Asterida, 
saye  only  tiiat  it  is  more  distinctly  plexiform ;  in  its  terminal  cha- 
racters it  exactly  resembles  the  genital  yessels  of  the  true  sea-stars. 
The  radial  blood-yessels  were  examined  by  the  aid  of  sections  made 
through  decalcified  arms,  and  were  found  to  be  in  all  essential  cha- 
racters exactly  similar  to  the  same  parts  in  the  Asterida ;  the  same  is 
the  case  with  the  yascular  apparatus  of  the  disk;  therefore  we  are 
relieyed  from  describing  it  here. 

On  the  dorsal  aspect  of  the  disk  Sars  obseryed  a  pore,  which  was 
subcentral  in  position^  but  which  he  only  regarded  as  the  orifice  of  an 
excretory  apparatus,  as  he  was  uuable  to  discover  any  connection 
between  it  and  the  enteric  tract.  Ludwig  now  shows  iliat  this  pore 
communicates  with  the  lumen  of  the  intern^lial  caacal  sacs,  which  aro 
giyen  off  from  the  stomach,  and  which  are  shown  by  further  examination 
to  be  nothing  else  than  processes  of  the  rectum,  so  that  the  pore  is  a 
yeritable  anus.  In  another  point,  also,  Ludwig  extends  the  obseryar 
tions  of  Sars,  to  make  which  clear  it  is  necessary  to  draw  attention  to 
the  fact  that  our  author,  in  his  examination  of  the  peristomial  skeleton 
of  the  Asterida,  has  discoyered  that  the  first  two  joints  of  the  arms 
undergo  more  or  less  complete  union.  Now,  according  to  Sars,  this 
region  consists  of  two  joints,  with  their  adambulacral  plates,  for  each 
radius,  and  two  paired  ^  dorsal  marginal  plates"  for  each  interradius ; 
while  there  are,  in  addition,  i^^^ach  interradius,  two  ^  parietal "  plates ; 
these  last  are  now  shown  to  be  the  first  and  metamorphosed  joints,  and, 
just  as  in  the  rest  of  the  Asterida,  the  so-called  first  joint  is  really 
double,  for  Sars  erred  in  regarding  them  as  interradial  instead  of  radiaL 

A  few  words  must  be  said  as  to  that  peculiarly  interesting  struc- 
ture— the  stone  canaL  A  series  of  transyerse  sections  has  demon- 
strated that,  as  in  aU  other  Asterida  which  haye  as  yet  been  examined, 
it  commences  by  a  simple  lumen ;  just  as  in  Echinagter  faUaXy  its 
structure  is  not  at  all  complicated,  as  it  is,  for  example,  in  A§terina 
perUagona  ;  its  investing  epithelium  is  high  and  ciliated,  and  the  cuticle 
is  traversed  by  small  but  quite  distinct  pore-canals  for  the  passage  of 
the  cilia,  and  each  pore-canal  seems  to  belong  to  a  proper  epithelial  cell. 

As  may  now  be  supposed,  Ludwig  inclines  to  the  view  of  Sars 
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rather  than  to  that  of  G^ranbanr,  with  respect  to  the  systematio  posi- 
tion of  SrUinga;  the  dassification  of  tibe  latter  is  based  on  two 
reasons,  one  of  which  is  that  in  Sridnga,  as  in  the  Ophiorida,  the  enteric 
tract  does  not  send  cseca  into  the  anus ;  but  it  has  lately  been  shown 
that  they  do  extend  along  the  first^lhira  of  these  parts ;  while  to  the 
second  reason,  that  tiie  arms  of  Brisinga  are  separated  from  tiie  disk, 
is  opposed  the  statement  that  the  Opluorid  appearance  is  due  to  the 
small  (three)  nmnber  of  joints  which  pass  into  the  skeleton  of  the 
disk.  The  difrerence  insisted  on  by  Bars  as  obtaining  between  Brmnga 
and  the  other  AMtendOy  the  absence  of  respiratory  processes,  is  regarded 
as  being  of  small  moment,  on  account  of  the  extreme  tenuity  of  the 
integument  in  this  form ;  while  the  ancient  character  of  the  creature 
is  not  regarded  by  Ludwig  as  being  In  any  way  distinctly  preyed. 
This  very  interesting  and  important  paper  is  illustrated  by  a  plate  of 
twelye  figures. 

Aspidura.* — Dr.  Hans  Pohlig  gives  a  fresh  definition  of  this 
interesting  Triassic  Ophiurid,  from  the  muschelkalk  of  Qermany, 
which  he  divides  into  two  subgenera,  Amphiglypha  and  Hemiglyphay 
of  which  the  former  is  broader  and  has  shorter  arm-spines  than  the 
latter ;  in  each  case  a  single  species  is  alone  known.  He  regards  this 
form,  which  is  the  only  Ophiurid  as  yet  found  in  this  stratum,  as 
representing  an  extinct  genus,  which  is  distinguished  from  aU  its 
allies  by  the  possession  of  larger,  closely  connected,  radial  shields, 
and  by  the  bilateral  groove  on  its  oral  shields;  belonging  to  the 
OphiolepidaB,  it  is  intermediate  in  character  between  Ophioglypha  and 
C^iopus.  Hemiglypha  has  many  points  of  resemblance  to  the  Aste- 
rida^  and  appears  to  occupy  a  similar  position  among  the  Ophiurida  to 
that  held  by  Brmnga  among  the  Ast^da. 

It  may  be  interesting  to  observe  that  Pohlig  agrees  with  Haeckel 
in  regarding  the  Asterida  as  the  older  forms. 

Ooelenterata. 

Claitiflcation  and  Phyloffeny  of  Actinozoa.t— Dr.  W.  Haacke,  of 
Jena,  gives  a  supplement  to  his  paper  in  the  current  volume  of  the 
*  Jenaische.  Zeitsdirift,'  in  which  he  proposes  the  following  clarifica- 
tion of  AcHnoxoa : — 


A.  DlASBFTIQEBA 


B.  Zyooskftigbba 


I.  CoraUarcha 

n.  OctoooraUa 

ui.  HeterocoraUa 
lY.  TetracoraUa 

Y.  HexaooraUa 


1.  Protooorallida. 

2.  Tetraseptata. 
8.  Aloyomda. 

4.  Tubulosa. 

5.  Gorgonida. 

6.  PennatDlida. 

7.  Gereanthida. 

8.  Tetractinida. 

9.  Rngosa. 

10.  Actinida. 

11.  Antipatharia. 

12.  Tabolata. 

13.  Perforata, 

14.  Aporosa. 


♦  *Zeit8obr.  wiae.  ZooL/  xxxi.  (1878)  p.  235. 
t  *ZooL  Anzeigei,'  ii  (1879)  p.  261. 
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The  Cenanihida  are  soparated  from  the  HexaeoraXla^  with  whidi 
they  are  nsnally  associated,  from  the  fiict  that  their  sarcoeepta  (mesen-' 
teries)  are  not  arranged  in  pairs  the  nmnher  of  which  is  half  that  of 
the  tentacles ;  in  this  respect  they  agree  with  the  OctocorcMcL, 

The  subdivision  CorMarcha  is  an  entirely  hypothetical  one,  made 
to  contain  the  supposed  stem-forms  of  ihe  Actinozoa,  with  an  indeter^ 
minate  number  of  sarcosepta  (ProtocoraUida),  and  those  in  which  the 
number  had  become  fixed  at  four  (Tetraseptata),  This  latter  group  is 
taken  to  be  quite  distinct  from  the  TetraeUniday  the  hypothetical 
ancestors  of  the  fitt^osO)  in  which  the  number  of  sarcosepta  was  at  least 
eight 

The  author  gives  the  following  genealogical  tree  of  the  class  : — 

DlASIFTIQBBA.  ZTOOBKPnQERA. 

Heteioooralla.  Ootoooralla.  Hexaoonlla. 

Tetraseptata.  Tetraooralla. 

Tetraotinida. 

^1 


Protocorallida. 
Gorallarcha. 

Archydra. 

New  Paludicolous  Medusa.* — The  Medusce  are  almost  exclusiyely 
pelagic  zoophytes,  inhabiting  the  open  sea,  and  they  dread  nothing 
more  than  fresh  water,  which  is  a  destructive  poison  to  themi.  Even 
brackish  water  kills  them  instantaneously.  Moreover,  they  constantly 
need  a  water  rich  in  oxygen,  fr^esh  and  incessantly  renewed  by  the 
perpetual  movement  of  the  waves  and  currents.  The  Meduace,  in  fact, 
have  an  almost  equal  dread  of  fresh  water,  of  stagnant  sea-water,  and 
of  a  slightly  too  higjh  temperature. 

All  these  considerations  will  enable  the  reader  to  understand,  says 
Dr.  Du  Plessis,  how  he  was  surprised,  at  the  end  of  the  month  of 
June,  1876,  at  finding,  in  the  middle  of  the  discharging  canal  of  the 
saltworks  of  Yilleroy,  near  Cette,  a  charming  Medwod  of  a  new  species, 
which  inhabits  these  salt  marshes  in  the  summer.  It  belongs  to  the 
genus  Oasmeiiray  a  section  of  the  numerous  group  of  the  Oceanidsd ; 
and  it  is  curious  that  it  is  a  miniature  copy  of  a  much  larger  species, 
Comnetira  punclata,  which  occurs  frequently  in  the  sea  near  Gette,  and 
at  Nice,  Naples,  and  elsewhere. 

The  interest  possessed  by  this  creature  is  concentrated  in  the  novel 
conditions  to  which  it  must  have  accommodated  itself  to  be  able  to 
exist  in  the  locality  where  it  is  now  met  with.  The  canal  is  not  more 
than  two  or  three  metres  broad,  and  not  more  than  one  metre  deep. 
The  soil  is  a  black  putrid  mud,  stinking  of  sulphuretted  hydrogen. 
The  water  is  perfectly  stagnant  and  very  brackish.  It  is  witiioutany 
shade,  is  almost  all  day  long  exposed  to  the  burning  sun  of  Languedoc, 
and  often  exceeds  77^  F. 

The  Meduaa  always  inhabits  the  lower  surfeKse  of  islets  of  floating 

♦  *  Bull.  Soc  Vaud.  Set  Nat.,'  xxi.  (1879)  p.  89. 
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algiB.  On  renumng  these  it  is  seen  clinging  like  a  flake  of  jelly, 
shining  like  crystal.  The  season  of  their  occurrence  is  limited  to 
June  and  July.  They  were  not  found  in  September  and  October,  any 
more  than  in  the  spring. 

Every  zoologiBt  who  has  attempted  to  keep  these  creatures  in 
captivity  has  be^  reduced  to  despair  by  seeing  them  perish  in  a  little 
time,  whatever  may  have  been  done  to  render  the  aquarium  comfort- 
able for  them.  But  this  marsh  species,  forced  no  doubt  by  vital  com- 
petition to  accommodate  itself  very  gradually  to  great  vicissitudes,  has 
become  hardened  by  this  process ;  and  the  proof  of  this  is  that  it  may 
be  very  well  preserved  for  weeks  together  in  the  smallest  bottles,  with 
a  few  hundred  grammes  of  the  water  of  the  canal  and  a  few  green 
algeo  to  keep  up  a  small  supply  of  oxygen.  Under  these  circumstances, 
specimens  have  been  transported  witii  the  greatest  ^Etcility  from  Cette 
to  Lausanne,  and  kept  there  for  months  without  the  least  trouble. 
This  species,  being  so  accommodating,  will  be  very  welcome  to  those 
who  desire  to  observe  these  animals  for  a  long  time  in  captivity. 
Cladonema  radiatum  Dnj.,  and  other  microscopic  MeduscB,  also  b^ 
captivity,  but  these  are  scarcely  visible  to  the  naked  eye,  whilst  this, 
being  of  the  size  of  a  half-franc  (Swiss  money),  is  much  more  suitable 
for  all  sorts  of  manipulation. 

Moreover  (and  this  is  the  most  interesting  point),  it  presents  one 
of  the  clearest  examples  of  the  influence  of  the  circumambient  medium 
upon  the  gradual  modification,  and  finally,  transformation  of  one 
species  into  another ;  for  certainly  our  Medusa  has  originated  from 
an  importation  of  the  large  Cosmelira  punctata,  the  form  of  which  it 
reproduces  on  a  small  scale,  repeating  its  whole  organization  en 
diminuHf.  Thus  reduce  the  larger  animal  to  the  dwarf  size  of  a  half- 
franc  piece,  colour  the  canals  and  the  stomach  green,  change  the  rose- 
colour  into  violet,  blacken  the  tentacles,  and  you  have  by  these 
modifications  transformed  the  Cosmetira  of  the  sea  into  that  of  the  salt 
marshes.* 

Charybdea  marsupialis.t  —  This  Medusa,  which  lives  at  the 
bottom  of  the  sea,  and  exhibits  a  large  amount  of  asymmetry,  is  in- 
teresting especially  on  account  of  the  different  reports  given  of  it  by 
Oegenbaur  and  Fritz  Muller.  Difficult  to  obtain,  its  structure  and  its 
systematic  position  have  long  remained  uncertain  :  it  was  distinguished 
by  F.  Muller  from  the  genus  Tamoya,  on  account  of  the  foUowing 
characters;  the  edge  of  the  bell  (velum)  was  divided  into  lobes, 
the  stomach  was  provided  with  accessory  canals,  the  '*  grappling  lines" 
opened  into  the  lateral  canals  and  not  into  the  lateral  pouches,  the 
stomach  and  oral  infnndibulum  were  confluent,  and  the  gastric  fila- 
ments hollow  and  not  solid. 

Professor  Glaus  now  states,  that  in  the  first  three  points  Charybdea 
does  resemble  Tamoya,  that  point  four  is  of  no  value,  and  that  as  to 
the  hollow  filaments  connected  with  the  stomach  there  are  no  such 
in  any  Medusa;  they  are,  in  fetct,  always  solid.  The  ectodermal 
investment  is  reported  as  having  just  the  same  characters  as  in  other 

♦  *  Ann.  and  Mag.  Nat  Hist.,'  iii.  (1879)  p.  385. 
t  'Arbeit.  Zool.  Inst.  Univ.  Wien,*  ii.  (1878)  art.  2. 
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Acalephsa;  as  in  all  Oraspedota)  there  are  transverselj  striped 
mnscle-fibres  in  the  snbnmbrella  and  yeltun,  and  smooih  fibres  on 
the  snrfieMse  of  the  lobes  of  the  umbrella,  and  intemallj  to  the 
gelatinous  layer  of  the  tentacles.  All  these  muscle-fibres  are  pro- 
ducts of  the  ectodermal  cells,  and  are  in  connection  with  them. 
Circular  muscles  are  not  present  except  in  the  submnbrella  and  in  the 
corresponding  surface  of  the  velum ;  the  fibrous  layer  which  invests 
the  supporting  lamella  of  the  submnbrella  is,  at  the  four  radii,  broken 
into  by  radial  fibres,  which  are  not  transversely  striated.  The 
CharybdeidaB  do  not  merely  show  their  relationship  to  the  Craspedota 
by  the  presence  of  a  velum,  but  also  by  the  characters  of  their  nerve- 
ring  ;  diis  structure  is,  however,  remarkable  for  its  position  at  some 
considerable  distance  from  the  edge  of  the  umbrella  and  by  its  great 
size ;  at  the  base  of  the  marginal  bodies  the  nerve-rin^is  exceedingly 
well  developed.  The  mode  m  which  its  fibres  enter  into  the  coniod 
basal  portion  of  the  marginal  body  is  a  matter  of  some  difficulty ;  it 
might  be  supposed  that  uey  passed  through  the  tissues  of  the  wall  of 
the  bell,  and  through  the  supporting  lamella  of  the  subumbrella  with 
the  parts  connected  thereto ;  as  a  matter  of  fact,  their  course  is  simple, 
for  so  soon  as  they  have  pasised  the  supporting  plate  they  immediately 
bend  towards  the  epithelial  surface  of  the  base  of  the  marginal  body. 
Through  his  further  details  of  these  and  of  the  other  sensory  organs 
we  have  not  space  to  follow  the  author. 

As  to  the  gelatinous  substance  of  Charyhdeay  it  is  shown  to  want 
those  oval  or  star-shaped  cells  which  are  found  in  so  great  abundance 
in  the  similar  parts  of  Bhizostoma,  Aurelia^  and  Discomeduaa  ;  but  the 
rigidity  of  the  structure  is  clearly  increased  by  the  number  of  fine 
elastic  fibres  which  go  to  make  it  up.  The  endodermal  epithelium 
varies  greatly  in  character  according  to  its  position ;  it  may  be  said, 
as  a  general  rule,  that  in  the  Craspedota  the  superiorly  lying  epi- 
thelium of  the  umbrella  consists  of  flat  cells  and  the  indTerior  of 
cylindrical  cells ;  the  changes  which  are  seen  in  it  at  the  points  where 
the  substance  of  the  gelatinous  matter  of  the  umbrella  unites  with  the 
supporting  lamella  of  the  subumbrella  are  veiy  interesting ;  contrary 
to  what  happens  in  the  Acalephee  and  Craspedota,  the  bands  are  here 
delicate,  and  the  radial  vessels  consequently  form,  as  in  Lucemaria, 
wide  pouches.  In  the  gastric  wall  of  the  subumbrella  the  endodermal 
cells  are  high  and  cylindrical,  while  the  character  of  their  contents 
leads  us  to  suppose  that  this  epithelium,  like  tiiat  of  the  small  intestine 
of  higher  anirnals,  is  able  to  absorb  albumen ;  at  the  surface  of  the 
oral  infnndibulum  the  cells  are  not  so  high,  and  enclose  a  number  of 
goblet-shaped  cells,  while  on  the  oral  disk  the  epithelial  cells  are 
cylindrical  in  shape  and  provided  with  rounded  ends;  it  is  probable 
that  they  secrete  a  digestive  ferment  Treating  shortly  of  the  gene- 
rative organs.  Professor  Claus  comes  finally  to  the  conclusion  that  the 
position  ho  had  already  assigned  to  Charyhdea  is  the  right  one.* 

Halistemma  tergestinum.t — ^In  describing  this  new  species,  Glaus 
takes  the  opportunity  of  making  some  general  observations  on  the 

*  Seo  this  Journal,  ii.  (1879)  p.  431. 

t  *  Arbeit.  Zool.  Inat.  Univ.  Wien,'  i.  (1878). 
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histological  obaracters  of  the  PhysophoridflB.  The  form  under  descrip- 
tion was  obserred  at  Trieste,  and  in  nearly  all  its  most  important 
characters  agrees  with  the  other  species  of  Halistemma  ;  of  this  group 
it  would  be  one  of  the  smaller  representatiyes,  as  its  whole  length  is 
not  more  than  ten  inches.  The  stem,  as  in  all  Physophori^,  is 
spirally  coiled,  and  this  spire  follows  two  directions ;  on  the  axis  of 
the  stem  and  at  the  base  of  the  tentacles  and  of  the  gonophores  there 
are  irregularly  stellate  spots  of  a  red  colour,  which  is  most  distinctly 
marked  on  the  male  gonophores. 

Our  space  does  not  permit  us  to  enter  into  the  details  of  this 
paper,  and  we  must  leaye  it  with  some  brief  remarks.  The  swimming 
bells  of  this  form  are  noted  as  being  considerably  smaller  towards  the 
superior  pole  and  the  inferior  end  of  the  swimming  column,  and  as 
presenting  a  bilateral  symmetry  so  distinct  that  they  may  well  be 
called  dorad  and  ventral ;  as  compared  with  the  body  of  the  Hydro- 
medusad,  the  beU  of  the  Siphonophora  displays  many  very  striking 
points  of  agreement,  not  only  in  its  histological  structure,  but  in  its 
mode  of  development.  In  Haliiiemma  the  male  and  female  buds  are 
reported  as  appearing  on  each  tentacle,  where  they  form  distinct  xace* 
mose  groups,  placed  on  a  short  stalk;  their  medusoid  structure  is 
feebly  developed;  the  male  medusoids,  which  are  distinguished  by 
their  reddish-brown  pigment,  are,  when  mature,  set  free  from  the  stalk, 
and  for  some  time  swim  about  freely  by  the  aid  of  a  rich  supply  of 
cilia ;  the  female  buds  are,  so  far  as  Claus  has  observed,  devoid  of 
pigment ;  the  egg  is  relatively  large,  and  has  a  large  germinal  vesicle 
with  a  nucleolus  which  is  ordinarUy  homogeneous ;  this  body  always 
lies  close  to  the  distal  pole,  and  appears  to  leave  the  egg  when  this  is 
matured. 

The  view  that  the  Siphonophora  are  polymorphous,  first  put  out 
by  Leuckart,  has  been  opposed  by  that  of  Professor  Huxley,  who 
regards  the  various  appendages  of  the  Siphonophora  as  organs  of  a 
Medusa  ;  this  latter  view  has  been  lately  and  independently  supported 
by  P.  E.  Mnller  and  by  Metschnikoff ;  the  processes  of  development  do 
indeed  seem  to  bear  out  their  conclusions,  but  Professor  Claus  points 
out  that  the  presence  of  an  air-sac,  which  has  a  tendency  to  be  repeated, 
seems  rather  to  point  to  the  Siphonophore  being  a  complex  of  self- 
repeating  parts  of  a  Medusa^  and  therefore  to  confirm  the  view  of  the 
polymorphism  of  these  animals ;  the  whole  difficulty  lies  perhaps  in 
the  conception  of  the  "person  "  and  of  the  "  colony  " ;  in  these  forms, 
as  in  the  Oestodes,  the  difference  is  not  one  that  is  to  be  insisted  upon, 
but  is  one  rather  that  is  most  marked  when  they  are  regarded  com- 
paratively. 

Tubularia  mesembryanthemum.* — An  exhaustive  study  of  tho 
histology  and  embryology  of  this  species  has  lately  been  made  by 
Ciamician. 

1.  Methods,    For  examination  of  the  tissues  as  a  whole,  the  author 

recommends  treatment  with  0*25  to  0*05  per  cent,  osmic  acid;  for 

isolation  of  the  separate  elements  of  the  tissues,  maceration  in  1  per 

cent,  chromic  acid,  staining  with  eosin,  and  teasing  out  in  glycerine. 

♦  *Zeit8chr.  wise.  Zool./xxxii.  (1879)  p.  323. 
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2.  Eistology*  The  fibres  of  the  mesoderm,  instead  of  being,  as  in 
Hydra^  mere  processes  of  the  ectoderm  cells,  are  independent  spindle- 
shaped  mosonlar  cells  with  nuclei*  Tubularia  has  thus  the  most 
differentiated  mesoderm  of  aU  the  hydroid  polyps,  the  simplest  con- 
ditions being  represented  by  Hydra^  Synooryne,  and  Podocoryne^  while 
Hydractinia  affords  an  intermediate  state,  its  mnsde-fibres  haying 
separate  nuclei,  but  being  in  connection  with  the  ectoderm  cells. 
There  are  two  layers  of  muscular  fibres  in  Tubularici^  an  inner  longi- 
tudinal layer,  in  contact  with  the  gelatinous  connective  lamina,  and 
an  outer  transverse  or  circular  layer. 

An  account  is  given  of  the  mode  of  formation  of  the  thread-cells. 
The  cnidoblasts  or  smaller  ectodermal  cells  in  which  these  are  formed, 
are  in  direct  continuity  by  means  of  fine  protoplasmic  processes  with 
the  muscular  fibres  of  the  mesoderm.  The  thr^-cells  begin  as  a  sort 
of  vacuoles  in  these  cnidoblasts,  in  the  neighbourhood  of  the  nucleus, 
but  soon  increase  until  they  fill  the  celL  In  all  Hydrozoa  yet 
observed,  the  protoplasm  of  the  cell  is  entirely  absorbed  pari  pasm 
with  the  development  of  the  thread-cell,  but  in  Tubularia  Oiamician 
finds  that  a  small  portion  of  protoplasm  surrounding  the  nucleus 
becomes  separated  as  a  distinct  cell,  which  may  then  itself  give  rise 
to  a  new  thread-cell. 

The  connective  lamina  (Stiitzlamelle^  which  lies  between  the 
muscular  layer  and  the  endoderm,  can  be  isolated  by  long  maceration 
in  water  and  in  ammoniacal  solutions  of  carmine.  The  side  turned 
towards  the  mesoderm  is  seen  to  be  smooth,  while  the  inner  side  is 
indented,  the  indentations  corresponding  to  the  large  endoderm  cells. 
It  is  very  resistent,  about  0  *  003  mm.  tihick,  and  i^ows  no  structure 
under  the  highest  powers. 

8.  Ontogeny.  The  deyelopment  of  the  gonophore  is  first  con- 
sidered, but  little  is  added  to  the  author's  former  paper,*  except  a 
more  exact  account  of  the  mode  in  which  the  spadix  breaks  through 
the  distal  waU  of  the  gonophore,  and  a  description  of  structures,  in 
the  latter,  which  evidently  represent  the  marginal  tentacles  of  a 
medusa.  These  occur  in  the  form  of  eight  elevations  arranged  in  a 
circle,  at  the  distal  end  of  the  gonophore,  around  the  projecting 
spadix ;  they  are  formed  from  the  combmed  ectoderm  and  "  medusoid 
lamella "  (the  double  layer  of  invaginated  endoderm)  of  the  wall  of 
the  gonophora 

As  in  Hydra^  only  a  few  (four  to  eight)  egg-cells  in  each  gonophore 
attain  maturity,  and  become  actual  ova ;  the  remainder  serve  as  food- 
material  for  them.  As  in  Hydra^  also,  sharply  defined  protoplasmic 
spheres  (pseudo-cells)  appear  amongst  the  clear  yolk-spheres  of  the 
ogg)  and  these,  Oiamician  finds,  multiply  by  a  process  of  division, 
which  process,  however,  does  not  resemble  these  cell-divisions,  but  is 
rather  like  a  falling  to  pieces  of  the  pseudo-cell.  The  egg  is  devoid 
of  a  vitelline  membrane. 

The  interesting  observation  is  made  that  some  of  the  undeveloped 
egg-cells  may  undergo  division  from  true  seminal  cells. 

The  process  of  yolk-division  was  actufdly  followed  in  the  living 
♦  This  Journal,  ii,  (1879)  66. 
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oymn.  The  first  cleavage  furrow  is  vertical,  the  second  equatorial, 
the  egg  becoming  divided  into  two  micromeres  and  two  macromeres. 
Both  of  these  undergo  farther  multiplication,  and  the  micromeres 
gradnallj  grow  round  the  macromeres  (epibolj),  forming  the  epiblast 
or  primitive  ectoderm,  while  the  included  macromeral  cells  constitute 
the  hypoblast  or  primitive  endodemu 

The  solid  oval  embryo  thus  formed  elongates  until  it  acquires  a 
fusiform  shape ;  the  two  ends  of  the  spindle  being  the  rudiments  of 
the  first  two  tentacles.  The  gastro-vascular  cavity  is  formed  as  an 
excavation  in  the  solid  mass  of  endoderm. 

The  author  further  traced  the  changes  by  which  the  newly  freed 
larva  ( Actinula)  is  converted  into  the  attached  Tubularta  polyp ;  he 
describes  the  gradual  differentiation  of  the  larval  body  into  hydrocaules 
and  hydrorhiza,  the  formation  of  the  perisarc,  &o. 

Protozoa. 

Tintinnus  semiciliatus,  a  new  Infdsor.* — Dr.  Y.  Sterki  de- 
scribes a  new  species  of  the  genus  Tintinnus^  found  by  him  at 
Schleitheim,  in  Switzerland* 

The  body  is  of  a  wino-glass  shape,  truncated  anteriorly,  and  behind 
passing  gradually  into  a  long  stalk  by  which  it  is  attached  to  the 
bottom  of  its  tube.  The  animal  was  sometimes  found  without  its 
tube ;  whether  this  was  an  accidental  or  a  normal  state  of  things  is 
uncertain ;  when  free  the  stalk  was  always  wanting,  the  posterior  end 
of  the  body  being  rounded  ofi^  or,  at  most,  was  represented  only  by  a 
small  stump.  In  some  cases  a  constriction  was  observed  near  the 
posterior  end  of  the  body ;  probably  this  was  due  to  pressure^  not  to 
commencing  division.  The  length  of  the  body  without  the  cilia  is 
0*04  to  0-06  mm.,  with  the  stalk  0*1  to  0*12  mm.,  the  diameter 
0*03  mm. 

The  anterior  end  of  the  body  is  surrounded  by  a  raised  circular 
rim  of  firm  consistency,  from  which  spring  the  fifteen  to  twenty  large 
adoral  cilia  or  membranelles,  each  of  which  is  flat  and  band-like, 
inserted  obliquely  on  the  rim,  and  split  up  distally  into  about  six 
filaments.  Bound  the  inside  of  the  rim,  near  its  base,  is  a  row  of 
shorter,  fine  cilia  of  the  ordinary  character,  and  perhaps  homologous 
with  the  paroral  cilia  of  Oxytrichina,  f  Also  the  anterior  or  free  half 
is  sparsely  covered  with  short,  fine  cilia. 

Within  the  ciliated  rim,  the  anterior  end  of  the  animal  is  slightly 
convex,  quite  soft,  and  presents  an  irregular  depression  or  peristomial 
space,  without,  however,  any  distinct  mouth  or  gullet.  Neither  cilia 
nor  undulating  membrane  occur  in  the  peristome,  but  its  inner  wall 
undergoes  continual  movement,  acting  Uke  a  sort  of  lip  or  tongue. 
This  fact  is  interesting  as  showing  the  possibility  of  independent 
movement  on  the  part  of  the  soft  endosarc  or  internal  parenchyma. 

The  body-substance  is  clear  and  slightly  yellowish.  There  are  no 
muscle-strifla,  and  no  discoverable  structure  in  the  stalk.  In  the 
posterior  end  of  the  oval  nucleus  is  a  strongly  repeating  globular 

♦  •  ZeitBchr.  wiss.  ZooU'  xxxii.  (1879)  p.  460. 
t  See  this  Joumal,  ii.  (1879)  p.  91. 
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body,  probably  representing  the  nneleoliiB.  There  is  a  single  con- 
tractile  vesicle,  near  the  peristome.  Many  *'  serous  "  spaces  are  also 
to  be  seen.    No  anus  could  be  discovered. 

The  development  was  not  made  out,  although  the  anther  had 
evidence  that  multiplication  takes  place  by  transverse  fission.  The 
tnbe  is  formed  by  the  animal  out  of  bits  of  decaying  plants,  and  small 
fungoid  and  algal  filaments. 

Blepharisma  lateritia.* — A  short  note  on  the  conjugation  of  this 
infusor  is  contributed  by  Duncker,  of  Berlin.  He  states  that  the  pro- 
cess lasted  for  about  an  hour,  and  that  while  it  was  going  on  the  nucleus 
appeared  to  move  somewhat  farther  backwards.  On  one  occasion  two 
individuals  in  conjugation  were  seen  to  make  vigorous  efforts  to  separate 
themselves  by  swimming  backwards  against  the  grains  of  sand  found 
in  the  fluid ;  these  seemed  to  act  as  wedges  between  the  two  animals, 
gradually  prising  them  apart ;  the  separation  being  effected  after  forty 
or  fifty  attempts.  The  separated  animals,  or  at  least  one  of  them, 
showed  a  degeneration  of  the  nucleus,  the  further  changes  in  which 
were  not  observed.  Bed  masses  were,  however,  found  in  the  vessel, 
which  bore  a  close  resemblance  to  the  altered  (?  impregnated)  nucleus, 
and  were  possibly  germ-masses,  although  no  movement  was  observed 
in  them,  and  they  were  not  seen  to  develop  further. 

Haptophrya  gigantea,  a  new  Opalinid  from  the  Intestine  of 
the  Anourous  Batatchia.t — The  intestine  of  Batrachians  harbours 
a  whole  world  of  parasites,  which  live  and  multiply  with  a  truly  sur- 
prising abundance.  Microscopists  especially  may  thus  make  the 
finest  harvests  of  Infusoria  and  Bacteria.  M.  E.  Maupas  says  that 
he  has  often  examined  the  contents  of  the  intestine  of  ^ufo  pantherinusy 
D%8coglo89U8  pictus,  and  Bana  esculenta,  from  Algiers,  and  always 
fi)und  them  richly  populated.  He  was  able  to  recognize  the  following 
species :  Nycthoiherus  cordiformisy  Bdlantidtum  dongatum,  B.  entozoon, 
Opalina  dimidiata,  0.  inteslinalis,  0.  chtrigona,  and  O.  ranarum.  With 
these  large  ciliated  Infusoria  swarmed  myriads  of  Bodos,  Monads, 
Amoebas,  Bacilli,  Vibrios,  and  Bacteria.  All  these  species  are  Euro- 
pean, but  he  also  very  often  found  in  the  intestine  of  the  Bufo  and 
the  Discoglosms  (less  frequently  in  the  frog)  a  very  fine  species  of 
Opalinid,  which  appears  to  be  imdescribed,  and  which,  from  several 
very  curious  details  of  its  organization,  must  greatly  interest  proto- 
zoologists. 

This  Opalinid  nrny  be  regarded  as  the  giant  of  the  Infusoria,  for 
individuals  were  measured  the  length  of  which  exceeded  1  mm.  The 
body  has  a  very  elongated  cylindro-conical  form,  tapering  from  the 
front  backwards.  The  anterior  extremity  is  pretty  strongly  depressed, 
and  is  nearly  twice  the  breadth  of  the  posterior  region,  which 
measures  from  *  08  to  -  09  mm.  This  depressed  portion  is  occupied 
by  a  circular  sucker,  formed  by  the  retreat  inwards  of  the  wall  of  one 
of  the  broad  surfaces,  which  may  be  called  the  ventral  surface.  The 
action  of  the  sucker  is  ensured  by  cords  of  sarcode,  which  start  from 

♦  *  Zool.  AnzGiger,*  ii.  (1879)  p.  260. 

t  *  Comptea  ReuduB,*  Ixxxviii.  (1879)  p.  921. 
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ite  inner  waU,  and  attach  themselves  to  the  opposite  dorsal  wall.  The 
concavity  caused  by  the  traction  of  these  cords  is  of  course  very  slight, 
bat  nevertheless  clearly  visible  with  the  Microscope.  The  animalcule 
attaches  itself  to  objects  by  means  of  this  sucker.  The  surface  of  the 
body  is  covered  with  very  close  rows  of  cilia.  Four  or  five  rows  may 
be  counted  in  *  01  mm.,  and  in  the  concavity  of  the  sucker  they  are 
half  as  numerous  again.  The  cilia,  whose  length  is  *  005  nmi.,  are 
very  close  together,  about  thirteen  or  fourteen  in  *01  mm.  These 
cilia  are  the  only  organs  of  locomotion,  and  the  progress  of  the  animal 
is  never  very  rapid. 

The  integument  or  ectosarc  has  a  thickness  of  *  045  mm.,  and  is 
composed  of  two  very  distinct  layers — one  external,  in  which  the  pro- 
longation of  the  cilia  may  be  followed  in  the  form  of  bacilli,  the  other 
internal,  composed  of  transparent  and  absolutely  amorphous  sarcode. 
This  integument  is  entirely  destitute  of  proper  contractility,  so  that 
the  animalcule  cannot  in  any  way  modify  its  form  spontaneously ;  but 
on  tho  other  hand  it  possesses  great  elasticity,  which  allows  the  body  to 
resume  immediately  its  normal  contour  when  modified  by  an  obstacle. 
The  endosarc  is  composed  of  clear  and  liquid  sarcode,  at  the  periphery 
of  which  exists  a  layer  of  large,  opaque  granulations. 

The  nucleus  is  tree  in  the  general  cavity,  and  following  the  move- 
ments of  the  body,  can  move  from  one  oxtremity  to  the  other.  Its 
form  is  that  of  a  very  elongate  and  rather  flat  ellipsoidal  shuttle ; 
it  may  measure  as  much  as  *  185  mm.  Its  substance  consists  of  an 
opaque,  slightly  yellowish  gangue,  in  which  are  seen  numerous 
spherical  corpuscles  of  nucleolar  appearance.  When,  from  the  crush- 
ing of  tho  body,  a  fresh  nucleus  is  placed  directly  in  the  water,  its 
substance  contracts,  and  at  the  surface  there  appears  a  fine  amorphous 
membrane,  as  in  many  other  Infusoria. 

The  body  is  traversed  throughout  its  length  by  a  long  contractile 
canal  attached  to  the  dorsal  face,  the  pulsations  of  which,  from  one 
systole  to  the  next,  last  a  little  more  than  a  minute.  This  canal  is 
not  rectilinear,  but  describes  numerous  sinuosities  irregularly  disposed. 
Its  diameter  in  diastole  is  '018  mm.  It  is  furnished  with  proper 
walls,  and  thus  constitutes  a  true  vesseL  By  this  character  it  differs 
from  the  contractile  vacuoles  of  the  other  Infusoria,  which  are  only 
temporary  cavities  hollowed  out  in  the  endosarc.  The  wall  of  the 
vessel,  visible  even  in  the  living  animals,  becomes  still  more  apparent 
with  coagulating  reagents.  This  vessel,  moreover,  is  provided  with 
orifices,  which  traverse  the  integument  and  open  outwards  in  tho  form 
of  very  clearly  visible  pores  in  the  midst  of  the  rows  of  cilia.  These 
pores  place  the  vessel  in  communication  with  the  exterior,  and  serve 
for  the  exit  of  the  interior  liquid  at  the  moment  of  systole,  and  very 
probably  for  the  entrance  of  the  exterior  liquid  during  diastole.  The 
pores,  seven  or  eight  in  number  in  the  large  individuals,  are  placed 
exactly  in  a  straight  line  at  irregular  distances  on  the  course  of 
the  vessel.  They  are  of  an  oval  form,  and  measure  '003  mm.  in 
length. 

This  Infosor  multiplies  by  dividing  transversely  into  segments. 
The  segmentation  is  at  first  indicated  at  tho  middle  of  the  length  of 
VOL.  II.  2  R 
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the  body  by  a  clear  band  in  the  endosarc  The  nuolens  diyides  in 
two,  a  conBtriction  contracts  the  body  at  the  point  of  segmentation, 
and  the  vessel  becomes  divided  into  two.  The  two  segments  remain 
united  together.  The  same  operation  is  repeated,  for  a  first  time,  at 
the  middle  of  each  of  the  segments,  so  that  we  see  fonr  segments  sol- 
dered together,  then  a  second  time  at  the  middle  of  each  of  these  four 
new  segments,  and  the  body  is  cnt  into  eight  segments  still  attached 
to  one  another,  and  completely  recalling  by  their  external  aspect  and 
arrangement  the  zoonites  of  the  Taeniae.  These  segments  then  sepa- 
rate, and  many  of  them  are  always  found  isolated  in  the  rectum  of  the 
hosts. 

This  fine  Infusor  much  resembles  the  Opalinid  found  by  Yon 
Siebold  in  Planaria  tcrva,  and  figured  by  Max  Schultze  under  the 
name  of  Opalina  polymorpha.  If  we  adopt  the  generic  divisions  esta- 
blished in  the  family  of  Opalinida  by  Stein,  it  will  have  to  be  placed 
by  the  side  of  this  latter  species  in  the  genus  Haptophrya.  On  aocouat 
of  its  large  size,  M.  Maupas  names  it  H.  gtganiea, 

Stein*8  *  Organismus  der  Infosionsthiere.*  * — After  an  interval  of 
ellaven  years,  the  first  part  of  the  third  volume  (comprising  the  Flagel- 
li^  Infusoria)  of  this  work  has  appeared.  It  is  the  result  of  long  and 
patient  original  investigation,  and  constitutes,  as  the  author  says,  tho 
most  laborious  of  his  productions.  The  second  part,  containing  the 
characters  of  the  genera  and  description  of  the  species,  is  announced 
as  shortly  to  follow,  completing  the  work. 

The  following  is  the  classification  adopted  by  Stein  for  Infasoria 
which  move  by  means  of  flagelliform  filaments.  It  will  be  seen  that, 
returning  to  the  traditions  of  Ehrenberg  and  of  his  school,  he  brings 
back  to  tiie  animal  kingdom  a  number  of  organisms  that  most  modem 
authors  consider  as  of  a  v^etable  nature. 

Infdsoria  Flagellata. 

1.  Monadina. 

Cercomonas;  Monas;  Gk)niomona8;  Bodo;  Phyllomitus ; 
Tetramitris ;  Trepomonas ;  Hexamita ;  Lophcmionas ;  and 
Platytheca. 

2.  D&ndrom(madina. 

Dendromonas;  Oephalothamnium ;  Anthophysa. 
8.  Spcngomonadtna. 

Cladomonas ;  Bhipidodendron;  Spongomonas;  Phalanst^rium. 

4.  Cravpedomonadina. 

Codonosiga;  Codonocladium  ;  Codonodesmus ;  Salpingoeca. 

5.  Bikcecida, 

BikoBca;  Poteriodendron. 

6.  Dincbryina, 

Epipyxis;  Dinobryon. 

7.  Crysomonadina, 

Goelomonas;  Bhaphidomonas ;  Microglena;  Ohrysomonas; 
IJroglena  ;  Syncrypta  ;  Synura  ;  Hymenomonas;  Stylo- 
chrysalis;  Chrysopyxis. 

♦  M.  J.  Deby  in  *  Bull.  Soc.  Belg.  liicr.,'  v.  (1879)  p.  99. 
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8.  ChlamydomonadincL 

Poljtoma ;  Chlamydomonas ;  Chlamydococciis ;  Phacptus  ; 
Goccomonas ;  Tetraselmis ;  Gonium. 

9.  Volvocina. 

Eudorina;  Pondorina;  StephanosphaBra ;  Volvox. 

10.  Hydromorina. 

Ghlorogonium ;  Ohlorangiam ;  Pjramidomonas ;  Gbloraster ; 
Spondjlomonun. 

11.  Cryptomonadina. 

Chilomonas ;  Cryptomonas ;  Nephroselmis. 

12.  ChloropeUidea. 

Cryptoglena;  Chloropeltis ;  Pliaons. 

13.  Euglenida, 

Euglena;  Oolaciam;  Ascoglena;  Traohelomonas. 

14.  Astcuicea, 

Eutrepia;  Astasia;  Heteronema;  Zygoselmis;  Peranema. 

15.  Scytonumadina. 

Soytomonas  ;  Petalomonas  ;  Menoidimn  ;  Atractonema ; 
Phialonema ;  Spenomonas ;  Tropidocyphus ;  Auisonema ; 
ColpoDema;  Entosiphon. 

Stein  places  Volcox,  Eudorina^  Pandorina,  Euglena,  and  even 
CMamydococcua  pluvialis  amongst  the  Flagellate  Infusoria,  on  the 
fzround  principally  of  the  presence  of  a  contractile  vesida  His 
observations  on  the  multiplicity  of  Volvox  and  analogous  genera 
confirm  those  of  Oohn. 

Stein  accepts  the  views  of  Clark  on  the  nature  of  sponges,  and 
gives  figures  of  a  great  number  of  new  species  of  Infusoria  discovered 
by  him,  which  seem  to  establish  incontestable  links  between  the 
Flagellate  Infusoria  and  the  true  sponges. 

He  does  not  appear  to  have  verified  or  even  to  have  known  of  the 
observations  of  Dallinger  and  Drysdale  on  the  life-history  of 
Monads. 

Effect  of  Light  on  Pelomyza.* — In  a  very  low,  amoeba-like 
organism,  Pelomyxa  pdlustrUy  Uerr  Engelmann  recently  observed  a 
remarkable  action  from  sudden  incidence  of  a  moderate  light. 
Watched  in  the  Microscope,  this  organism  showed  very  slow  move- 
ments, which,  however,  on  shading  the  object,  became  much  more 
lively.  When  the  hand  was  removed  the  glandular  mass  in  the 
interior  became  still,  and  the  body  contracted  into  a  ball,  as  after  an 
electric  shock;  this  effect  occurred  within  a  few  seconds.  With 
continued  moderate  light,  weak  changes  of  form  appeared  again,  with 
hardly  perceptible  locomotion.  This  experiment  was  several  times 
repeated  with  equal  success,  and  the  results  were  especially  notable  in 
a  dark  room,  into  which  diffused  daylight  could  be  admitted.  When, 
however,  the  room  was  illuminated — ^not  suddenly,  but  gradually — 
the  Pelomyxa  showed  no  effect. 

♦  *  Arch.  f.  Phya.'  (Pfluger),  xix.  (1879)  p.  1;  *  JJature/  xx.  (1879)  p.  106. 
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BOTANY. 

A.    OENEBAL,  including  Embryology  and  Histology 
of  the  Phanerogamia. 

Permeability  of  Pellicle  Precipitates.* — The  well-known  experi- 
ments of  Traube  on  artificial  cells  have  been  repeated  by  Hugo  de 
Yries,  who  comes  to  conclusions  quite  opposite  to  those  of  the  German 
observer. 

Starting  with  Traube*s  experiments  upon  the  artificial  cell  or 
pellicle-precipitate  produced  by  a  copper  salt  in  a  solution  of  potassium 
ferrocyanide,  De  Yries  says  that  if,  as  Traube  maintains,  the  precipi- 
tated membrane  is  impermeable  to  its  two  membranogens  (i.  e.  tbe 
copper  salt  and  the  ferrocyanide),  the  membrane  will  not  undergo  any 
increase  in  thickness;  while  if,  on  the  other  hand,  the  pellicle  is 
permeable  by  the  membranogens,  it  will  continually  increase  in  thick- 
ness until  one  of  them  is  exhausted. 

De  Yries  experimented  upon  a  flaccid  cell  of  copper  ferrocyanide, 
obtained  by  introducing  a  drop  of  a  3  to  5  per  cent,  solution  of  cupric 
chloride,  by  means  of  a  fine  pipette,  into  the  bottom  of  a  tall  vessel 
containing  a  20  per  cent,  solution  of  potassium  ferrocyanide.  The  blue 
drop  became  surrounded  with  a  delicate,  colourless,  transparent  pel- 
licle, which  for  a  half  to  one  hour  seemed  to  undergo  no  change.  At 
the  end  of  this  time,  however,  brownish  spots  appeared  on  it,  and 
increased  in  number  and  size  until  the  whole  cell-wall  had  a  brown 
tint,  which  gradually  darkened,  until  the  whole  pellicle  was  dark 
brown,  opaque,  and  quite  rigid  and  brittle.  During  the  whole  time 
— at  the  end  of  twenty-four  hours,  in  fact — the  cell  had  undergone  no 
increase  in  size.  If  ruptured  at  this  time,  the  rent  was  not  closed  up 
by  the  formation  of  a  new  pellicle,  showing  that  all  the  copper  salt 
had  passed  out  of  the  cell ;  moreover,  the  colour  of  the  contents  of  the 
latter  was  seen  to  be  yellow — that  is,  to  consist  of  the  ferrocyanide. 

Thus,  the  pellicle  of  cupric  ferrocyanid  is  proved  to  increase  in 
thickness,  and  must  therefore  be  permeable  to  one  or  both  of  the 
membranogens.  Several  other  experiments  of  similar  nature  were 
mode,  and  all  tended  to  prove  the  same  thing — in  all  there  was  a 
progressive  increase  in  the  thickness  of  the  peUicle,  and  a  continual 
change  in  its  physical  properties. 

The  author  concludes  by  remarking  thai,  by  these  results,  the 
supposed  analogy  between  pellicle-precipitates  and  living  protoplasm 
is  shown  to  be  only  apparent,  and  devoid  of  aU  real  signMcanccf 

Origin  of  Chlorophyll-grains.— The  view  of  Mohl,  Sachs,  Wiesner, 
and  others,  that  grains  of  chlorophyll  are  formed  directly  from  the 
starch  and  other  carbohydrates  which  constitute  the  reserve  food- 

♦  *  Arch.  Neerland./  xiii.  (1878)  p.  344. 

t  This  remark  can  hardly  bo  said  to  apply  to  Traube's  experiments  with 
gelatin-tannate  pellicles,  although  the  fact  of  the  copper-ferrocyanide  pellicle 
growing  by  deposition  of  layers,  and  not,  as  Traube  thought,  by  intussusception, 
renders  a  repetition  of  these  experiments  necessary.  (^  Sachs*  *  Textbook  of 
Botany.'  p.  594.) 
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materials  of  plants,  has  been  sabjeoted  to  rigid  investigation  by 
Mikosch,*  who  has  arrived  at  the  following  resalts : — 

1.  In  all  young  organs  whioh  are  filled  with  starch-grains,  the 
chlorophyll-grains  are  formed  by  the  investiture  of  the  starch-grain 
with  a  green  or  yellow  protoplasm.  Within  this  enVblope  a  gradual 
absorption  of  the- starch  goes  on,  followed,  when  the  starch-grain  is 
compound,  by  its  breaking  up  into  its  derivative  grains.  Grains 
formed  in  this  way  he  calls  starch-ohlorophyll-grains. 

2.  The  starch-chlorophyll-grains  are,  as  a  rule,  parietal;  only  in 
the  leaf-stalks  of  the  primordial  leaves,  and  in  the  young  axial  organs, 
do  they  more  often  originate  from  a  mass  of  protoplasm  which 
surrounds  the  central  nucleus. 

3.  The  starch-chlorophyll-grains  are  functional  when  fully  de- 
veloped; they  assimilate,  and  multiply  by  division.  The  only  ex- 
ception to  this  rule  occurs  in  the  case  of  the  large  grains  found 
in  the  cotyledons  of  the  pea,  in  which  no  vital  activity  was  erev 
observed. 

4.  When  no  starch  is  present  in  the  tissue  in  the  form  of  grains^ 
the  chlorophyll-grains  are  formed  in  the  way  already  described  by 
Sachs,  by  the  breaking  up  of  the  hyaline  parietal  layer  of  protoplasm 
into  separate  green  portions,  which  eventually  become  yellow.  These 
grains,  formed  directly  out  of  the  protoplasm,  without  a  starch-grain 
taking  any  apparent  share  in  the  process,  Mikosch  calls  protoplasm- 
chlorophyll-grains.  The  differentiation  of  the  protoplasm  goes  on 
both  in  the  light  and  in  the  dark ;  but  is  more  rapid  in  the  former 
case,  and,  within  certain  limits,  the  more  rapid  the  greater  the  intensity 
of  the  light 

Heliotropism  of  Plants. —Professor  Wiosner  reprints  from  the 
<  Denkschriften  der  math.-naturw.  Glasse  der  kais.  Akad.  der  Wissen.' 
of  Vienna,  vol.  xxxix.,  the  first  part  of  an  important  monograph,  *  Die 
heliotropischen  Erscheinungen  im  Pflanzenreiche.' 

After  a  copious  historical  sketch  of  previous  investigations,  he 
divides  the  subject  as  follows : — In  the  first  chapter  the  influence  of 
the  intensity  of  light  on  heliotropism  is  investigated ;  and  the  author 
shows  that  a  maximum  effect  is  produced  by  a  certain  intensity,  on 
each  side  of  which  there  is  a  gradual  decrease  to  zero.  In  the  same 
manner  he  found  an  upper  limit  of  light-intensity  for  growth  in 
length,  and  also  that  the  upper  limit  for  heliotropism  is  above  or  below 
that  for  growth  in  length.  Direct  sunlight  may  completely  arrest 
growth  in  length.  In  the  second  chapter  he  shows,  in  opposition  to 
the  received  theory,  that  all  rays  of  light,  with  the  exception  of  yellow, 
oven  the  dark  and  ultra-violet  (red  ?)  rays  of  heat,  may  produce  helio- 
tropism ;  in  plants  which  are  but  little  sensitive  to  heliotropism,  tho 
action  of  the  colours  of  the  spectrum  decreases  in  proportion  to  their 
heliotropic  power.  The  hypothesis  that  the  heliotropic  power  of  light 
is  in  proportion  to  its  mechanical  intensity  or  thermal  power  is  alto- 
gether disproved.  The  third  chapter  is  devoted  to  the  investigation 
of  the  connection  between  heliotropism  and  geotropism ;  and  in  the 

*  *  SH.  Akiul.  Wis«.  Wijii,'  Ixxviii.  (1878)  p.  2(35. 
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fourth  it  is  proved  that  free  oxygen  is  essenjkial  to  heliotropism,  and 
that  all  heUotropic  cnrratares  are  dependent  on  unequal  growth. 
The  fifth  and  last  chapter  treats  of  photo-mechanical  induction  in 
heliotropism;  the  important  fact  heing  here  demonstrated  that  the 
induotiye  actions  of  light  and  grayitation  do  not  cooperate,  but  are  in 
opposition  to  one  another,  and  that  heliotropic  induction  is  yirtually 
mechanical.* 

S3rinbi08is.t — Professor  L.  de  Bary,  in  his  address  at  the  last 
Meeting  of  German  Naturalists,  proposed  the  term  "  symbiosis " 
as  a  general  designation  for  parasitism  and  analogous  phenomena 
("  mutualism,"  &c.)  in  tbe  vegetable  kingdom,  for  which  the  terms 
used  in  zoology  are  not  always  exact  or  appropriate.  He  distinguishes 
two  principal  divisions — "  antagonistic  symbiosis,"  in  which  there  is 
a  struggle ;  and  "  mutualistic  symbiosis,"  in  which  the  two  organisms 
receive  a  reciprocal  advantage. 

Is  the  Ovule  an  Axial  or  a  Foliar  Structure !  ( — The  theory  that 
the  ovule  is  of  the  nature  of  a  bud  was  powerfully  upheld  by  the  groat 
morphologist.  Yon  Mohl.  Of  recent  years  the  opposite  view,  that  it  has 
more  the  character  of  a  leaf  or  of  a  part  of  a  leaf,  advocated  with  great 
weight  of  argument  by  Celakovsky,  and  finally  supported  by  Eichler, 
has  met  with  favour  from  tbe  majority  of  botanists.  Great  ingenuity 
has  been  displayed  on  both  sides  in  adapting  to  each  theory,  facts 
which  appear  at  the  first  sight  plainly  to  contradict  it,  especially  in 
the  case  of  malformations,  on  which  both  parties  greatly  rely  to  prove 
their  case. 

Under  the  title  •*Ueber  Placentarsprosse "  Peyritsch  supplies 
another  contribution  to  the  literature  of  the  subject.  He  starts  with 
the  assertion  that  cases,  in  his  opinion,  unquestionably  occur,  of 
placental  shoots  or  buds  taking  the  place  of  ovules,  with  regard  to 
which  there  is  no  reason  for  regarding  them  as  adventitious  shoots. 
This  view  he  supports  by  the  description  of  abnormal  placental  struc- 
tures in  Beaedia,  luiea,  Sisymbrium  AViaria^  and  other  cases.  He 
believes  that  neither  of  the  two  rival  theories  can  be  accepted  as  of 
universal  application,  but  that  a  series  of  intermediate  forms  exists 
between  the  normal  ovule  and  the  nucleus-bearing  segment  of  a  leaf. 
Notwithstanding  all  that  has  been  said  to  the  contrary,  the  normal 
ovule  has  more  the  characters  of  a  bud  than  of  a  leaf,  and  can  best 
be  compared  to  a  minute  bulb,  while  malformations  often  partake 
much  more  of  a  foliar  character.  He  regards,  therefore,  the  ovule  as  a 
structure  adapted  for  sexual  reproduction,  of  a  variable  morphological 
nature,  and  is  not  of  opinion  that  abnomialities  are  of  any  great  value 
in  determining  this  last  question.  As  an  analogical  structure  he 
adduced  the  cyathium  of  the  Euphorbiacead,  intermediate  between  an 
inflorescence  and  a  true  flower,  and  regarded  by  the  best  authorities 
in  different  lights. 

•  See  •  Bot.  Zeit.,'  xxxvii.  (1879)  p.  341. 
t  *  Rev.  Internal.  Set,*  iii.  (1879)  p.  801. 
X  *  SB.  Akad.  Wiss.  Wicu,'  Ixxviii.  (1878)  \^,  220. 
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Starch-transforming  Ferments.* ^-Sabetances  which  possess  the 
power  of  producing  fermentation  in  starchy  i.e.  of  transforming  it  into 
SQgar,  were  fonnd  by  Baranetzky  in  dormant  and  germinating  seeds 
which  contain  starch,  in  germinating  starchy  tubers,  in  stems  and 
leaves,  and  also  in  receptacles  for  reserve  materials  which  contain  no 
starch,  as  in  germinating  turnips  and  carrots.  The  result  was  the 
same  whether  the  plants  grew  in  the  light  or  in  dark.  The  product 
of  the  fermentation  of  starch  was  determined  by  quantitative  analysis 
to  consist  of  a  mixture  of  glucose  and  maltose,  the  analysis  being 
made  as  soon  as  the  starch  reaction  with  iodine  failed.  The  forma- 
tion of  these  sugars  was  hindered  by  elevation  of  the  temperature. 
From  the  similarity  of  its  action,  Baranetzky  concluded  the  identity 
of  the  ferment  obtained  from  different  plants.  He  believes,  in  accord- 
ance with  Payen,  that  the  chemical  process  which  takes  place  is,  that 
dextrin  is  first  formed,  and  subsequently  sugar  by  absorption  of  water ; 
not  as  O'Sullivan  thinks,  a  division  of  the  molecule  of  starch  into 
dextrin  and  sugar.  The  granulose  in  the  starch-grains  is  first  acted 
on,  then  the  cellulose  (farinose).  The  action  takes  place  with  very 
different  rapidity  in  different  starch-grains;  those  of  wheat  and 
buckwheat  ferment  speedily;  those  of  rice  and  potato  only  with 
great  difficulty ;  and  ^is  is  not  altogether  dependent  on  the  relative 
proportion  of  the  two  ingredients  in  the  starch ;  since  the  gndns  of 
the  scarlet-runner,  which  leave  behind  a  tough  skeleton  of  farinose, 
are  acted  upon  very  rapidly,  those  of  the  horse-chestnut  only  with 
great  difficulty,  although  they  leave  but  a  very  delicate  skeleton.  The 
actual  ferment  he  believes  to  be  an  albuminoid,  and  its  action  to  be 
dependent  on  the  presence  of  oxygen.  The  distribution  of  this 
ferment  in  the  vegetable  kingdom  he  concludes  to  be  very  general. 

Erauch  differs  from  Baranetzky  in  maintaining  diastase  to  be  a 
definite  chemical  compound,  which  he  has  detected  in  onions  and  the 
seeds  of  the  gourd.  He  agrees  with  that  writer  in  regarding  diastase 
as  a  widely  distributed  substance  in  organs  which  contain  starch,  and 
generally  in  proportion  to  the  amount  of  starch.  It  sometimes  exists 
in  the  organ  while  in  a  dormant  state ;  sometimes  it  is  only  found 
when  active  growth  begins. 

Tannin  in  Vegetable  Cell8.t — J-  ^-  Schiitzler  records  the  results 
of  some  experiments  on  this  subject.  The  test  employed  was  the 
action  on  terric  chloride  or  some  other  iron  salt,  which  causes  the 
protoplasm  to  contract,  kills  it,  and  then  produces  a  black  precipitate 
when  tannin  or  a  substance  belonging  to  the  same  seiies  is  present. 
This  was  first  observed  in  the  glands  which  cause  the  oily  feel  of  the 
npper  surface  of  the  leaves  of  Paulownia  imperialisy  and  subsequently 
in  the  leaves  of  Pruntu  Laurocerasm.  l^nnin  was  also  found  in 
fresh-water  algie  belonging  to  the  genera  Vaucheria,  Spirogyra,  Con- 
ferva^ <&c.,  in  sufficient  quantities  for  a  good  ink  to  be  prepared  from  the 

*  *  Die  starkeambildenden  Ferraente  in  der  Pflanzen,*  von  Dr.  J.  Baranetzky, 
Leipzig,  1878.  '  Beitrage  zur  Kenntniss  der  ungeformten  Permente  in  der  Pflan- 
Ben,'  von  K.  Krauch,  Erlangen,  1878.     See  '  Bot  Zeit,'  xxxvii.  (1879)  p.  15(5. 

t  •  Arch.  8ci.  Phya.  et  Nat.,*  i.  (1879)  p.  344. 
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alcoholic  solution  of  their  chlorophyll.  A  marine  alga,  Ulva  Laduoa, 
showed  no  precipitate  of  tannin  when  treated  in  the  same  way ;  and 
the  same  was  the  case  with  a  moss,  Hypnum  triquetrum,  examined  in  the 
month  of  March. 

Functions  of  Vessels.* — In  a  somewhat  elaborate  article  on  this 
subject,  J.  Bohm  gives  two  reasons  for  arriving  at  conclusions  in 
some  respects  at  variance  with  the  views  hitherto  entertained. 

The  dictum  dogmatically  asserted  by  "Schleiden,  that  the  mature  ves- 
sels, and  especially  the  spiral  vessels,  never  contain  water,  but  only  air 
— an  assertion  made  on  his  authority  by  most  subsequent  writers — Bohm 
maintains,  from  the  result  of  a  series  of  observations,  to  be  incorrect. 
The  original  fluid  contents  of  the  cambial  vessels  are  in  most  plants 
partially,  in  others  completely  absorbed  by  the  sap-conducting  cells, 
without  any  corresponding  volume  of  air  being  given  oflEl  When  the 
vessels  have  become  older,  they  are  filled  from  the  adjoining  cells 
either  more  or  less  completely  with  sap  or  with  air  of  ordinary 
tension.  In  those  vessels  whose  gaseous  or  fluid  contents  are  subject 
to  less  than  the  ordinary  atmospheric  pressure,  drops  of  gum  or 
protoplasm  are  given  off  from  the  adjoining  cells  through  the  bordered 
pits,  the  latter  being  enveloped  in  cellulose,  and  developing  into  the 
so-cmlled  "  TuUen  "  or  "  thyllae."  Air-dried  branches  in  which  the 
vessels  do  not  possess  thyUas  absorb  only  a  small  quantity  of  water. 
Branches  cut  off  and  placed  immediately  in  water  in  the  summer 
increase  considerably  in  weight,  but  if  laid  for  any  time  in  dry  or 
damp  air  before  being  placed  in  water,  they  absorb  only  so  much  water 
as  they  lose  by  evaporation.  In  the  first  case  the  vessels  immediately 
absorb  water ;  in  tiie  latter  case  their  open  ends  become  filled  with 
air,  and  hence  less  easily  permeable  to  water. 

B.  OBYPTOGAMIA. 

OryptogamiBL  VcMcularia. 

Embryology  of  Vascular  Cryptogams.  f—Leitgeb  contributes  a 
paper  on  this  subject  to  the  *  Proceedings  of  the  Vienna  Academy  of 
Sciences,'  relating  chiefly  to  the  BhizocarpesB.  The  following  are 
the  principal  results  arrived  at : — 

1.  The  position  of  the  firat  partition-wall  in  the  embryo  of  MaraUea 
is  a  definite  one,  and  independent  of  that  of  ihe  macrospore  and 
prothallium,  inasmuch  as  it  in  all  cases  includes  more  or  less  exactly 
the  axis  of  the  archegonium  ;  but  it  is  movable  round  the  latter,  and, 
as  soon  as  the  axis  of  the  archegonium  deviates  from  the  vertical, 
assumes  such  a  position  that  the  embryo  is  divided  into  two  superposed 
halves. 

2.  The  embryos  of  Marsilea  and  Scdvinia  resemble  in  their 
development  those  of  the  PolypodiacesB  until  the  formation  of  the 
octants.  The  organs  are  developed  after  the  formation  of  the 
octants ;  up  to  this  time  the  embryos  are  thallomes. 

8.  The  **  pedicel  "  of  Salvinia  is  developed  from  that  half  of  the 

♦  '  Bot.  Z«it./  xxxvli.  (1879)  pp.  225,  211. 

t  *  SB.  Akad.  Wiss.  Wicn,*  Ixxvii.  (1878)  p.  222. 
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embryo  from  whicb  the  stem  is  formed  ;  the  posterior  half  of  the  em- 
bryo (the  "  hypobasal "  haJi^  from  which  in  MarsUea  and  Polypodiaeofe 
the  root  is  formed)  appears  in  SaLvinia  only  as  a  swelling  or  *'  bulb  " 
at  the  base  of  the  pedicel. 

4.  The  '*  pedicel "  of  Salvinia  corresponds  therefore,  in  its  origin 
and  derelopment,  to  the  pedicel  of  the  sporogoninm  in  Hepaticae. 

5.  The  embryo  of  Salvinia  bears  a  closer  resemblance  than  that  of 
any  other  yascnlar  cryptogams  to  the  embryo  of  Hepaticie,  since  in 
the  latter  the  "bulb"  and  "pedicel"  are  similar  in  origin  and 
development ;  the  ultimate  difference  depends  on  the  "  apical  octants," 
which  in  the  Hepaticas  enter  partially  or  entirely  into  the  formation 
of  the  sporogoninm,  while  in  Salvinia  they  take  part  in  the  formation 
of  the  '^  peltate  leaf"  and  the  stem. 

Adventitioas  Bnds  in  Ferns.*— Accepting  Mettenius's  definition 
of  adventitions  bnds  as  "  those  which  arise,  equally  independently  of  the 
base  of  the  leaf  with  those  which  result  from  dichotomy,  in  the  form 
of  a  new  formation  beneath  the  growing-point  of  the  main  axis,"  the 
lateral  buds  described  under  this  category  by  Hofmeister  in  Pteris 
agtUlina^  Aspidium  filix-mas,  Asplenium  fiUx-femina,  StrtUhiopteria 
germanica,  and  Asplenium  Bdangeri,  must,  with  the  exception  of  those 
of  the  last-named  species,  be  excluded  from  it.  To  the  list  of  ferns 
producing  true  adventitious  buds  on  the  lamina  of  the  frond 
Heinricher  now  adds  Diplazium  ceUidifolium,  Asplenium  hulbiferum, 
and  A.  viviparum.  The  following  is  an  epitome  of  the  results  of 
his  observations : — 

1.  The  adventitious  buds  of  ferns  are  united  to  the  parent  organ 
by  the  course  of  the  vascular  bundles. 

2.  The  position  of  the  buds  varies ;  but  is  constant  in  the  same 
species  within  certain  limits. 

8.  In  all  the  cases  examined,  in  their  later  stages,  at  all  events  as 
soon  as  a  frond  is  formed,  the  buds  grow  by  an  apical  cell  which 
becomes  segmented  triangularly. 

4.  In  earlier  moderately  advanced  stages,  but  before  the  formation 
of  a  frond,  an  apical  cell  is  scarcely  ever  to  be  recognized. 

5.  But  in  the  youngest  stages  observed,  an  apical  cell  with 
triangular  segmentation  could  be  detected. 

6.  The  origin  of  all  the  buds  is  exogenous,  and  the  series  of  their 
stages  of  development  points  to  an  acropetal  succession. 

7.  The  buds  may  proceed  from  a  single  superficial  cell,  in  which 
a  triangular  apical  cell  is  formed. 

8.  The  origin  of  the  buds  is  at  a  very  early  period.  The  separa- 
tion of  the  parent-cells  of  the  adventitious  buds  can  apparently  not 
take  place  too  far  from  the  apex  of  the  frond  or  of  the  pinna. 

Frodnction  of  the  first  vegetatiye  Shoot  of  Equisetum  palustre.t 
— From  the  prothallium  of  Equisetum  arvense,  palustre,  variegatum 
and  probably  other  species,  is  produced  first  of  all  a  vegetative  shoot, 
which  soon  perishes,  distinguished  from  the  permanent  ones  by  the 

•  •  SB.  Aknil.  Wiss.  Wien/  Ixxviii.  (1878)  p.  249. 
t  *  Hot.  Zeit.;  xxxvii.  (1879)  p.  289. 
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leaf-eheatlis  haying  only  three  teeth.  A.  Tomaschek  has  succeeded 
in  keeping  these  first  shoots  alive  for  a  space  of  two  years.  The  cells 
of  these  shoots  possess  an  active  power  of  vegetative  reproduction, 
and  the  writer  believes  that,  in  favourable  circumstances,  sporangia 
may  arise  on  them.  The  secondary  stems  produced  from  them  have 
also  leaf-sheaths  with  only  three  teeth. 

Muscinese. 

Origin  of  Tubes  in  the  Hostoc-colonies  in  Blasia.* — ^The  forma- 
tion of  colonies  of  Nostoc  in  the  thallus  of  Blasia,  especially  in  its 
thalloid  appendages  or  "auricles,"  has  been  fully  described  by 
Janczewski,  Leitgeb,  and  others.  They  have  also  spoken  of  the 
production  of  long  tubes  penetrating  these  colonies,  a  phenomenon 
which  has  received  further  elucidation  from  M.  Waldner.  The  fol- 
lowing are  the  main  results  arrived  at : — 

1.  The  formation  of  tubes  in  the  auricle  of  Bhsia,  when  infected 
by  Nostoc,  proceeds  from  the  papilla  (trichome)  which  projects  into 
the  cavity  of  the  auricle ;  this  papilla  consisting  of  a  bluntly  conical 
basal  cell  and  a  capitate  terminal  celL 

2.  The  tubes  developed  from,  this  papilla,  in  consequence  of  the 
infection  by  Nostoc,  are  not  constituted  of  a  single  cell. 

3.  In  most  eases  the  tube  is  developed  from  the  basal  cell,  while 
the  terminal  cell  remains  unchanged  and  then  dies  off,  or  less  often 
also  developes  into  a  tube. 

4.  The  formation  of  the  tube  commences  by  the  upper  margin 
of  the  basal  cell  swelling  out  on  one  side  into  the  form  of  a  cushion, 
or  putting  out  protuberances  on  all  sides,  which  become  separated 
by  septa  from  iJie  parent-cell,  grow  at  their  apex,  and  brui^  the 
lateral  branches  also  becoming  separated  by  septa. 

5.  No  regularity  can  be  observed  in  the  development  of  the  tubes. 
The  numerous  modifications  in  their  origin,  numbdr,  and  branching, 
are  dependent  on  the  development  of  the  Nostoc. 

Fungi. 

Endophytic  Fungi  in  Pollen-grains. t — A.  Tomaschek  has  inves- 
tigated the  occurrence  of  parasitic  fungi  within  poUen-grains,  espe- 
cially in  the  largest  or  "  antheridial "  c^U  of  the  multicellular  grains 
of  some  ConiferaB. 

Among  the  pollen  of  Pinus  aylvestrts  were  found  cells  from 
which  zoospores  were  occasionally  seen  to  escape,  and  which  were 
identified  by  Cohn  as  being  closely  allied  to  the  Chytrtdium  poU 
linis  pini  of  A.  Braun.  The  writer,  however,  prefers  to  establish 
it  as  a  distinct  genus  xmder  the  name  Diplochytrtum,  distinguished 
from  Chytrtdium  by  possessing  a  double  cell-wall,  and  also  by  not 
being  actually  endophytic  within  the  pollen-cells.  The  organism 
may,  however,  be  simply  the  resting-stage  of  a  Chytridium.  The 
Chytrtdium  poUinis  pini  is  readily  detected  within  the  largest  poUen- 

♦  » SB.  Akad.  Wide.  Witn,'  Ixxviii.  (1878)  p.  294.  f  Ibid.,  p.  1D7. 
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cells  of  Pinus  amerieana,  as  many  as  twenty  or  thirty  of  the  para« 
sites  being  found  in  a  single  grain.  The  escape  of  zoospores 
from  these  may  occasionally  be  observed.  Chytridia  were  also  ob- 
served in  the  poUen-grains  of  Typha  laiifolia^  LUium  lancifolium,  and 
CannahU  aativa,  Chyiridium  luxurians,  also  endophytic  in  the  pollen 
of  Pinus  sylvesiria,  is  distingaished  by  the  fact  that  it  never  leaves  the 
pollen-grain,  but,  when  mature,  emits  a  tube  which  projects  outside 
the  pollen-grain,  throngh  which  the  zoospores  are  ejected.  The  de- 
velopment of  these  truly  endophytic  fungi  is  often  obscured  by  the 
growth  of  other  fungi  among  the  pollen-grains,  the  germs  of  which 
have  been  floating  in  the  air,  &c. ;  especially  of  Aptsporium  pinophilum 
Fuckel,  which  first  appears  as  a  torula,  and  then  develops  dark 
bro\ii],  club-shaped  perithecia. 

Eate  of  Germination  of  Fungus-spores  and  Growth  of  My- 
celium.*— Dr.  G.  Winter  has  made  a  series  of  experiments  on  tms 
subject,  extending  over  a  considerable  number  of  species  belonging 
to  several  different  orders  of  fungi. 

The  germination  of  the  spores  he  found  to  be  dependent  on 
a  variety  of  circumstances,  such  as  sufficient  access  of  oxygen  and 
a  sufficient  supply  of  moisture,  some  germinating  in  moist  air, 
others  only  when  swimming  on  or  actually  submerged  in  water. 
In  some  species  the  development  of  the  germinating  filaments  takes 
place  at  the  expense  of  the  food-materials  stored  up  in  the  spore; 
others  require  an  external  supply.  For  the  germination  of  most 
fungus-spores  a  temperature  of  from  12  to  20"^  C.  is  necessary.  Of  a 
large  number  of  fungus-spores  which  were  subjected  to  experiment, 
the  most  rapid  germination  was  exhibited  by  Neotria  oinnabarina, 
viz.  in  2j^  hours;  the  least  rapid  by  Actrostalagmus  cinnabarinus, 
viz.  in  65i  hours.  The  slowest  development  of  the  germinating 
filament  was  manifested  by  Mucor  Mucedo,  viz.  at  the  rate  of  2  *  5 
mmm.  (micro-millimetres)  per  minute  in  a  nutritive  fluid,  ^  mmm. 
per  minute  in  water ;  the  most  rapid  by  Piloholus  crystaUinm,  viz. 
at  the  rate  of  86  mmm.  per  minute. 

Hew  parasitic  Phycomycete.t — ^In  the '  Sitzungsberichte  des  hot. 
Vereins  der  Prov.  Brandenburg'  W.  Zopf  describes  a  new  fungus 
allied  to  the  Saprolegnie®,  whidi  is  parasitic  on  Spirogyra  and  o^er 
filamentous  ConjugatsB.  and  which  he  names  Lagenidium  Babenhorstiu 
The  biciliated  swarmspores  attach  themselves  to  a  cell  of  the  host, 
invest  themselves  with  a  cell-wall,  perforate  the  wall  of  the  infected 
cell  by  means  of  a  filament,  and  develop  into  a  unicellular  mycelium. 
The  hyphsB  afterwards  become  septated,  and  each  cell  is  a  zoosporan- 
gium,  containing  from  two  to  thirteen  zoospores.  The  sexual  plants 
are  produced  from  zoospores  which  penetrate  a  cell  of  the  host  in 
pairs,  one  giving  rise  to  a  male,  the  other  to  a  female  plant.  The 
male  plant  becomes  divided  into  a  number  of  cells,  all  but  one  of 
which  produce  zoospores,  the  other  becoming  an  antheridium;  it 
does  not  give  birth  to  antherozoids,  but  pierces  the  female  cell,  into 

*  *  Hetlwigio,'  xviii.  (1879)  p.  49. 

t  Soe  *  Bot.  Zdk.,*  xxxvii.  (1879)  p.  351. 
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which  its  protoplasmic  contents  pass.  The  female  cell  resembles  a 
sporangium,  but  has  no  perforating  filament.  After  fertilization  tbe 
oosphere  develops  into  a  yellowish  brown  double-walled  oospore,  the 
epi  spore  of  which  is  covered  with  elegant  spines. 

The  ''Carolo  vero''  and  ''Carolo  bianco*'  of  the  Rice.*— The 
cause  of  these  two  diseases  to  which  rice  is  subject  is  described  by 
Professor  G^rovaglio  in  a  pamphlet  entitled  '  Del  Brusone  o  Carolo 
del  Eiso.'  It  is  a  fungus  belonging  to  the  genus  Pleospora^  to 
which  he  gives  the  name  P.  OryzcB,  and  of  which  he  describes  the 
spermogonia,  perithecia,  and  pycnidia.  In  the  "  carolo  bianco  "  the 
parasite  has  attained  only  an  earlier  stage  of  its  development;  in 
the  "  carolo  vero  **  it  has  reached  a  more  perfect  stage.  Its  presence 
is  shown  by  the  dry,  dull-red  leaves  and  leaf-sheaths,  the  blackish, 
often  torn  nodes,  which  have  sometimes  altogether  disappeared,  and 
the  dark,  smutty  spike  which  falls  out  on  the  least  touch.  The  grain 
is  empty,  both  embryo  and  endosperm  haying  completely  dis- 
appeared. The  fructification  makes  its  appearance  over  the  whole 
plant. 

Sporormia,  a  Subgenus  of  Spli»ria.t — B.  Pirotta  proposes  to  re- 
establish, with  some  modifications,  De  Notarises  genus  Sporormia, 
nearly  synonymous  with  the  Hormospora  of  the  same  author,  usually 
sunk  in  the  enormous  genus  Sphceria, 

The  following  is  his  diagnosis  of  the  genus : — Stroma  none  or 
simple ;  perithecia  scattered  or  gregarious,  half-inmiersed  or  super- 
ficial, never  enclosed,  smooth,  globose  or  oblong-conical,  black,  some- 
times transparent,  papillose,  prolonged  into  a  mamillsBform  or 
irregular  conical  neck ;  asci  cylindrical,  subclavate  or  widest  in  the 
middle,  containing  usually  eight  ascospores,  prolonged  into  a  pedicel, 
rarely  sessile ;  paraphyses,  when  present,  filiform,  undivided  or  septate, 
simple  or  branched,  numerous,  flaccid,  gelatinous ;  ascospores  cylin- 
drical, composed  of  from  four  to  twenty  jointed  or  moniHform  spori- 
dioles,  dusky  or  nearly  black,  sometimes  encircled  by  a  hyaline 
gelatinous  ring ;  when  mature  breaking  up  into  the  separate  spori- 
dioles.  The  description  of  the  genus  is  followed  by  that  of  twenty 
species. 

Solerotium  Oryzse.} — ^This  form  of  "  sclerotium  "  is  described  by 
Cattaneo  as  appearing  in  enormous  quantities  on  the  lower  portions 
of  the  haulm  of  the  rice  beneath  the  water,  to  which  it  is  excessively 
destructive,  appearing  especially  in  the  hollow  of  the  stem,  and  in  the 
leaf-shealiis.  It  is  globular  and  very  small,  with  brownish  membrane 
and  yellowish  protoplasm.  The  writer  states  that  cavities  are 
developed  within  the  sclerotium,  which  increase  and  finally  coalesce ; 
and  that  spores  are  then  formed  by  abstriction  from  the  ends  of 
hyphsB  which  appear  within  the  cavities.     Their  germination  was  not 

♦  See  *  Bot.  Zeit./  xxxvii.  (1879)  p.  859. 
t  'Nuov.  Giora.  Bot.  It./  x.  (1878)  p.  127. 

X  *Archivio  tricuimlc  del  lavoraturio  cU  Botatiica  Critt»gamica  di  Pavia,' 
vol.  ii. ;  «c  *  Bot.  Zeit.,'  xxxvii.  (187i»)  p.  327. 
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followed  out    The  disease  thus  caused  has  only  recenlly  made  its 
appearance. 

Structure  of  Depazeacese. — Under  this  head  M.  Crie  includes* 
a  section  of  Pyrenomycetes  comprising  the  genera  Biplodia,  Septoria, 
Qlceosporium,  Sphceropsis,  Hendeisoniaj  Phyllosticta,  Pestalozzia,  Mor- 
thiera,  Depazea,  and  their  allies,  all  of  very  minute  size,  which  cause 
the  coloured  spots  on  the  leaves  of  many  trees  that  contribute  so 
much  to  the  autumn  tints  of  foliage.  The  fungi  described  as  Xyloma 
and  Ectostroma,  generally  regarded  as  distinct  organisms,  but  treated 
by  De  Bary  as  merely  pathological  products  of  the  leaves,  M.  Orie 
considers  to  be  stages  in  the  development  of  other  DepazeaceaB.  The 
DepazeaceaB  are  distinguished  from  other  foliicolous  Sphseriaceie  by  the 
thalloid  spots  which  serve  as  a  support  to  the  reproductive  organs. 
Their  first  appearance  is  in  the  form  of  a  simple  black  dot,  in  which 
state  they  form  the  genus  Ectostroma,  The  reproductive  organs  are 
spermogonia  with  their  spermatia,  pycnidia  with  their  stylospores, 
and  perithecia  with  their  asci  and  ascospores ;  these  do  not  present 
anything  especially  different  in  their  structure  from  that  of  other 
SphseriaceflB.  The  spermatia  of  Bepazea^  Cri^  considers,  along  with 
Berkeley  and  Cooke,  to  be  not  sexual  organs  of  reproduction,  but  a 
kind  of  nouHBexual  spore  less  perfectly  developed  than  the  stylospores 
or  ascospores.  He  finds  that  they  germinate  only  with  difBculty,  and 
never  produce  a  mycelium  comparable  to  that  which  proceeds  from  the 
other  kinds  of  spores.  The  stylospores  he  found  to  germinate,  after 
thoj  had  been  preserved  in  a  herbarium  for  half  a  century,  just  as  if 
they  were  fresh  gathered. 

Two  Hew  Vine-P&rasites.  —  In  the  *  Archivio  triennale  del 
Lavoratorio  di  Botanica  Crittogamica  di  Pavia,'t  Dr.  Cattaneo  describes 
two  new  fungus-parasites  on  the  vine  which  have  made  their  appear- 
ance in  Nortii  Italy,  Sphcsrella  fumaginia  and  Phoma  haccce,  the  latter 
closely  allied  to  the  P.  uvicola  which  is  so  destructive  to  the  vine  in 
America.  The  nearly  ripe  berries  shrivel  up  and  become  more  or 
less  strongly  coated  with  a  sweetish  granular  substance  soluble  in 
water.  The  black  conceptacles  are  formed  inside  the  berry,  and 
finally  burst  the  skin ;  the  spores  are  yellowish  and  unicellular. 

Conjugation  of  Swarmspores  of  Chroolepus.  —  Although  this 
phenomenon  had  not  been  observed  during  the  careful  investigation 
of  this  alga  by  Frank,  Wille  claims  to  have  detected  it :]:  in  a  few 
instances  in  Trentepohlia  umbrina  {Chroolepus  umbrinum)  growing  on 
the  horse-chestnut  Of  a  very  large  number  of  swarmspores  observed, 
the  immense  majority  disappeared  without  coigugating  or  becoming 
invested  with  cellulose.  In  a  very  few  instances  conjugation  was 
detected,  the  swarmspores  thus  proving  to  be  planogametes,  in  De 
Bary  and  Strasburger's  use  of  the  term.  In  only  one  or  two  instances 
wds  the  subsequent  investment  with  cellulose  detected.  The  question 
needs  further  investigation. 

♦  •Ann.  des  8ci.  Nat  (Bot.),*  vii.  (1878)  p.  5. 

t  See  *  Bot  Zeit.,*  xxxvii.  (1879)  p.  358. 

t  *  Botaniska  Notiaer,'  1878,  p.  165 ;  seo  *  Bot.  Zeit./  xxxvii.  (1879)  p.  294. 
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Formation  of  Conidia  by  a  Baoillui.* — ^M.  Engel  draws  attention 
to  the  dificovery  of  the  fact  that  certain  BacUli  taken  from  a  woman 
during  childbirth  produced,  when  placed  in  Pasteur^s  solution,  ccmidia ; 
he  points  out  that  this  obseryation  was  published  before  the  paper  of 
Eoch  on  the  same  subject,  and  he  states  that  he  has  applied  to  the 
BaciUui  in  question  the  specific  name  of  puerperaUa.  The  body  from 
which  the  blood  containing  the  BaciUui  was  taken  had  a  peculiar 
odour ;  and  the  blood  when  injected  into  a  rabbit  produced  death  in 
thirty-six  hours,  whereas  the  conidia  had  no  poisonous  effect.  The 
author  further  draws  attention  to  what  he  believes  to  be  an  error  in  the 
statement  t  that  a  species  of  L^iothria  had  produced  illness,  and  is  of 
opinion  that  the  form,  if  immobile,  is  probably  one  of  the  Ba^^eridia, 
and,  if  mobile,  is  in  all  likelihood  the  Bacillua  discovered  by  M. 
Spillmann,  and  examined  and  described  by  himself. 

Fermentation  of  Cellulose.} — As  long  ago  as  1850,  Mitscherlich 
announced  the  fact  that  cellulose  can  be  made  to  ferment ;  and  in  1865, 
Trecul  found  that  this  fermentation  is  due  to  minute  amylaceous 
particles  to  which  he  gave  the  name  Amyldbaeter,  Van  Tieghem  has 
now  determined  that  the  various  forms  of  this  body  which  Trecul 
described,  are  different  states  of  Uie  same  bacterium  belonging  to  the 
genus  Bacillus,  to  which  he  gives  the  name  BaciUus  Amylooacter. 

This  bacterium  attacks  the  cell-wall,  which  it  finally  destroys,  with- 
out in  any  way  affecting  the  cell-contents,  whether  albuminoid  or  amyla- 
ceous. It  does  not  however  attack  all  cell-walls  indifferently,  except 
in  the  case  of  the  embryo.  Those  tissues  have  the  greatest  powers  of 
resisting  its  attacks  which  are  cuticularized,  subenzed,  lignified,  or 
encrusted  with  mineral  substances.  Gelatinous  tissues  are  especially 
liable  to  be  disintegrated  by  it.  In  aquatic  plants  the  cellulose,  even 
of  the  stem  and  leaves,  has  a  remarkable  power  of  resisting  the  attacks 
of  this  agent.  The  spores  of  Amylohacter^  like  those  of  ouer  bacteria, 
have  the  power  of  resisting  without  injury  a  lengthened  exposure  to 
a  temperature  of  100^  0.,  or  that  of  boiling  water.  The  first  effect  of 
Amyhbacter  is  to  transform  cellulose  or  soluble  starch  (it  has  no  effect 
on  insoluble  starch)  first  into  dextrin  and  then  into  glucose,  with 
elimination  of  carbonic  acid,  and  production  of  an  acid  the  exact 
composition  of  which  is  not  yet  determined.  The  action  of  the  Amy- 
lobacter  on  cellulose  appears  to  be  direct,  without  the  intervention  of 
a  diastase. 

Sesistanoe  of  Oerms  to  a  Temperature  of  100''  C.§— M.  Ch. 

Chamberland  has  already  shown  the  existence  of  a  microscopic  organ- 
ism (Bacillus  subtilia  f  of  Cohn)  having  the  following  properties : — 

1st.  It  is  exclusively  aerobian,  and  does  not  develop  at  all  in  a 
perfect  vacuum  or  in  pure  carbonic  acid. 

2nd.  It  grows  in  almost  all  organic  liquids  (infusions  of  yeasty 
hay,  carrots,  &c.),  provided  they  are  previously  neutralized  by  potash. 
There  is  no  development  in  acid  liquids. 

8rd.  It  gives  rise  to  germs  or  spores  which,  in  neutral  media,  resist 

♦  •  Comptee  ReDdus,'  Ixxxviit  (1879)  p.  976. 

t  See  this  Journal  it  (1879)  p.  454. 

X  *  Comptes  Rcndus,*  Ixxxviii.  (1879),  p.  205.  §  Ibid.,  p.  6,'9. 
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for  many  hoars  a  temperature  of  100°  C.  In  infosions  of  yeast  or 
bay  they  may  resist  for  five  hours,  whilst  in  distilled  water  they  are 
killed  by  two  or  three  hours*  boiling.  A  temperature  of  115°  kills 
them  very  rapidly. 

4th.  When  boiled  for  a  few  minutes  in  a  slightly  acid  medium 
these  spores  are  not  killed,  for  they  deyelop  when  the  liquids  are 
placed  in  sterile  neutral  media. 

5th.  A  temperature  of  40°  seems  most  favourable  to  the  growth  of 
those  organisms,  though  they  still  develop  at  50^. 

Whilst  pursuing  these  researches  he  encountered  another  organism, 
also  a  Ba^luB^  which  is  both  aerobian  and  anaerobian.  When  in 
air  it  absorbs  oxygen  from  it,  but  in  vacuo  it  acts  as  a  ferment,  and 
disengages  a  mixture  of  carbonic  acid  and  hydrogen ;  thus  resembling 
the  yeast  of  beer. 

It  develops  also  in  neutral  or  slightly  alkaline  media,  and  not  at 
all  in  very  acid  liquids. 

Its  germs  or  spores  resist  a  temperature  of  100°,  but  for  a  much 
shorter  time  than  the  spores  of  BadUus  subtilis.  In  distilled  water 
at  100°  they  resist  for  thirty  minutes,  but  are  killed  in  forty  minutes. 

Like  BadUm  subtilia,  the  spores  are  not  killed  when  sown  in 
slightly  acid  liquids  and  boiled  for  some  minutes. 

The  temperature  most  favourable  to  their  development  is  that 
which  suits  BaciUua  suhtilis. 

The  liquids  in  which  the  new  Bacillus  multiplies  become  distinctly 
acid,  whereas  BaciUus  mbtilis  produces  no  change. 

These  results  lead  to  important  conclusions. 

1st.  The  boiling  of  water  in  an  apparatus  for  some  minutes,  and 
even  for  more  than  an  hour,  may  not  1^  sufficient  to  deprive  it  of  all 
living  germs,  since  the  germs  of  the  organisms  here  r^erred  to  are 
found  in  ordinary  water,  although  in  variable  proportions. 

2nd.  In  manipulating  neutral  or  slightly  alkaline  organic  liquids 
the  apparatus  used  must  have  been  previously  subject^  to  a  very 
high  temperature. 

It  is  doubtless  because  apparatus  was  made  use  of  which  it  was 
believed  was  freed  from  germs  merely  by  the  boiling  of  the  water, 
that  natural  milk  fresh  from  the  coVs  udder  could  not  hitherto  be 
preserved. 

By  the  use  of  the  above  apparatus,  however,  M.  Ohamberland 
proved  two  years  ago  that  such  milk  will  keep  indefinitely,  without 
producing  organisms,  in  contact  with  pure  air. 

Many  experiments  claimed  as  favouring  the  spontaneous  generation 
theory  are  therefore  explained  in  a  very  simple  and  rational  way. 

Lichens. 

Observations  on  Hicrogonidia.*— The  Bev.  J.  M.  Crombie,  writ- 
ing on  the  investigations  of  Dr.  Minks  and  Dr.  MiQler  f  on  what  the 
former  calls  microgonidia  (or  the  minute  corpuscules  which,  according 
to  him  and  Dr.  Miiller,  are  in  their  evolution  changed  into  gonidia, 
and  constitute  the  initial  state  of  the  latter),  says  that  he  does  not 

♦  'GrevlUea,'  vii.  (18^9)  p.  143.  f  See  this  Journal,  ii.  (1879)  p.  311. 
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hesitate  to  affirm  that  every  competent  observer  will  entirely  coincide 
in  the  view  of  Dr.  Nylander,  who  declares  that  the  **  microgonidia " 
are  no  new  discovery  whatever,  have  nothing  at  all  in  common  with 
gonidia,  and  in  fact  are  simply  what  is  called  in  vegetable  anatomy 
*'  molecular  granolations,"  which  never,  if  present  in  the  cellnles,  go 
forth  from  them,  and  never  present  any  cellular  metamorphosis; 
that  so  far  from  their  being  any  novelty,  their  existence  has  been  well 
known  te  every  microscopic  observer,  and  that  vainly  in  these  granu- 
lations shall  we  seek  for  anything  having  any  special  relation  to 
gonidia  or  their  origin. 

"Mr,  Crombie  considers  therefore  that  "  the  labours  of  Dr.  Minks  " 
cannot  in  any  way,  in  so  far  at  least  as  his  discovery  of  "micro- 
gonidia'' is  concerned,  be  regarded  as  "profoundly  modifying  the 
anatomical  notions  which  were  entertained  concerning  the  thallus  of 
lichens."  Bather  is  it  te  be  regretted,  in  the  interest  of  true  science, 
and  for  the  final  suppression  of  Schwendenerian  opinions,  that  these 
labours,  valuable  in  some  respects  as  they  may  be,  should  have 
resulted  in  the  promulgation  of  another  theory  as  untenable  as  that 
which  Dr.  Minks  set  himself  to  destroy. 

In  regard  to  the  "  zoospores  or  zoosporoid  corpuscles,"  which  Dr. 
Miiller  mentions  as  having  been  observed  by  him  in  certain  gonidia, 
"contento  oontracto,"  gyrosely  agitated  (and  also  in  the  spores  of 
Agaricus  rimoaus),  Mr.  Crombie  considers  this  a  discovery  of  exactly 
the  same  nature  as  that  of  microgonidia,  and  that  they  are  in  reality 
nothing  more  than  the  same  "  molecular  granulations."  The  motion 
which  he  saw  is  evidently  the  well-known  Brownian  movement,  an 
ordinary  property  of  molecular  granulations  to  agitate  themselves 
where  sufficient  space  is  allowed  them. 

Leighton's  *  Lichen-Flora.'— The  third  edition  of  the  *  Lichen-Flora 
of  Great  Britain,  Ireland,  and  the  Channel  Islands,'  has  been  issued, 
and  is  the  consequence  of  the  extensive  discoveries  of  Mr.  Larbalestier 
in  the  west  of  Ireland,  and  the  inferior,  but  very  interesting,  ones  of 
Mr.  Crombie,  Dr.  Stirton,  and  others,  in  the  north  of  Scotland,  and 
the  author's  own  extensive  researches  in  North  and  South  Wales, 
whereby  our  lichen-flora  has  been  raised  to  an  equality  in  numbers, 
rarity,  and  novelty  with  that  of  any  other  country  in  Europe. 

The  number  of  species  and  varieties  or  forms  comprised  in  the  seoond 
edition  of  the  work  amounted  to  1156,  whilst  in  this  third  edition 
they  have  risen  to  1710.  The  work  is  preceded  by  an  introduction 
to  the  study  of  lichens,  with  their  geographical  distribution,  general 
and  local,  and  their  uses.  The  descriptions  have  been  revised  and 
corrected  throughout,  and  measurements  of  the  spores  from  the  works 
of  Mudd,  Nylander,  T.  M  Fries,  and  the  author's  own,  have  been 
added.  A  copious  glossary,  list  of  authors  and  exsiccati  quoted,  and 
an  exhaustive  index  have  been  appended. 

Hicrosoopical  Slides  of  Lichens.— Messrs.  Holmes  and  Joshua's 
first  fasciculus  of  a  series  of  microscopical  slides  of  British  lichens^ 
announced  some  time  since,*  has  now  been  issued.    The  fasciculus 

♦  Bee  this  Journal,  i.  (1878)  p.  879. 
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contains  48  slides,  very  neatly  mounted  and  secured  in  a  suitable 
box.  These  slides  are  intended  to  illustrate  groups  of  lichens,  and  to 
be  of  use  also  in  teaching  amateurs  and  beginners  the  outlines  of 
lichenology  bj  making  tibe  appearance  of  the  different  parts  of 
lichens  familiar  to  the  eye.  Special  care  has  been  taken  to  exhibit 
the  final  organs  of  reproduction — the  spores — of  much  use  in  determin- 
ing the  systematic  position  of  lichens ;  and  we  may  venture  to  sug- 
gest that  a  similar  attention  to  the  earlier  stages  of  the  reproductive 
organs  and  the  thallus  would  improve  future  fasciculi.  A  consider- 
able number  of  the  specimens 'are  rare,  or  recently  discovered  in 
Britain,  and  from  this  point  of  view  will  be  interesting  to  the  expert 
lichenologist  Such  a  series  as  this  must  be  of  more  use  to  the 
microscopist  for  the  purposes  of  reference  than  the  illustrations  of 
any  lichenological  work  we  know  of.  We  have  had  the  opportunity 
of  examining,  at  the  British  Museum,  a  parallel  series  of  slides  of 
Algffi  and  Hepatic®. 

Alg8B. 

Structure  and  Mode  of  Seproduotion  of  Cutleriaces.* — The 
history  of  development  of  the  OutleriacesB  has  been  carefully  fol- 
lowed out  by  Reinke  in  the  cases  of  CtUleria  muUifida,  Zanardinia 
coUaria,  and  Aglaozania  repUaiB. 

As  regards  the  vegetative  development,  he  finds  that  the  margin 
of  the  thallus  becomes  dissociated  into  a  number  of  threads,  which 
he  calls  *'  cilia,"  a  term  obviously  open  to  objection.  At  the  basal 
part  of  these  threads  is  a  meristem ;  and  here  the  threads  coalesce 
into  a  solid  thallus.  The  increase  in  breadth  of  the  frond  is  due 
to  branching  of  these  threads.  The  reproductive  organs  of  Outleria^ 
Beinke  terms  antheridia  and  oogonia.  The  former,  arranged  in 
groups  on  the  thallus,  are  septated  chambers  placed  on  a  multi- 
cellular pedicel.  The  antherozoids  are  formed  in  pairs  in  a  cell. 
The  oogonia,  which  occur  on  separate  plants,  are  fax  less  numerous. 
They  resemble  the  antheridia  in  form  and  arrangement,  but  are 
considerably  larger.  From  them  are  developed  sixteen  or  thirty- 
two  oospheres,  which  escape  in  the  form  of  biciliated  swarmspores, 
to  which  the  antherozoids  attach  themselves  and  disappear,  probably 
becoming  absorbed  in  the  substance  of  the  swarmspores.  These 
lose  their  cilia  and  secrete  a  cellulose  envelope;  their  further 
development  has  scarcely  been  traced.  Thuret  found  tiie  swarm- 
spores germinate  without  assistance  from  the  antherozoids.  The 
development  of  the  thallus  of  Zanardinia  agrees  with  that  of  OuUeria. 
In  addition  to  the  sexual  organs  Beinke  found  *' neutral  spores'* 
formed  in  unicellular  sporangia,  which  break  up  into  four  or  six 
pear-shaped  swarmspores.  The  antherozoids  force  their  way  into  the 
oosphere,  which  then  germinates.  In  Aglaozania  no  sexual  organs 
were  found,  but  non-sexual  sporangia  similar  to  those  of  Zanardinia. 

These  observations,  and  those  of  Oobel  on  Ectocarpus^  seem  to 

*  *  Nova  Acta  Leop.-CaioL  Akad.  Natorf.,'  xl.  p.  37  ;  see  *  Bot  Zdi,'  xxxvii. 
(1879)0.142. 


t  *  Bot  Zeit.,'  1878,  Nob.  12, 13. 
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indicate  that  the  PhaBOsporeaa  form  a  connecting  link  between  the 
Zygo8pore«d  and  the  Oospoieee. 

New  Parasitic  Alga.* — J.  Euhn  has  made  the  interesting  disco- 
very of  an  alga  parasitic  on  the  leaves  of  Arisarum  wlgare  {Arum 
Ariaarum)  in  tiie  neighbourhood  of  Mentone  and  Nice. 

On  otnerwise  normally  developed  leaves,  specks  were  observed  of 
a  ronndish  form,  nsually  10  or  12  millimetres  in  diameter,  having 
all  the  appearance  of  a  parasitic  fongos.  Closer  examination  showed, 
however,  that  the  parasite  consists  of  filaments  always  densely  filled 
with  chlorophyll-grains;  in  fact,  that  it  is  an  alga  nearly  allied  to 
Vaucheria,  and  propagating  in  the  same  way,  by  the  whole  contents 
of  the  cell  breaking  up  into  microgonidia,  which  remain  for  a  con- 
siderable period  in  a  dormant  condition.  The  author  proposes  for  it 
the  name  Fhylloaiphon  Arisari.  He  considers  the  discovery  to  be  of 
considerable  interest  from  a  systematic  point  of  view,  in  forming  a  con- 
necting link  between  the  two  sections  of  Sachs's  subclass  Codloblastas, 
those  containing  chlorophyll,  viz.  the  Siphonete,  and  those  destitute 
of  chlorophyll,  the  SaprolegniesD  and  Peronosporeae.  It  is  a  very 
interesting  addition  to  the  small  number  at  present  known  of  truly 
parasitic  algaa. 

SiplionocladacesB,  a  new  Ghroup  of  Ghreen  AlgsB.t — In  a  descriptive 
article  of  the  green  algsa  of  the  Gulf  of  Athens,  T.  Schmitz  describes 
a  new  species  and  genus  under  the  name  Siphonodadua  Wilhergi^  which 
he  proposes  as  the  type  of  a  new  group,  the  SiphonecladacecBj  to 
include  a  number  of  genera  of  hitherto  uncertain  affinity,  viz. 
Chcetomorphaf  Okubphora,  PUhophora,  Microdictyany  Anadyomeney 
Valonia,  Botrydiwn,  and  Struvea. 

The  characters  of  the  proposed  group  are  to  be  found  in  the 
structure  of  the  thallus,  but  still  more  in  that  of  the  protoplasmic 
oell-contente.  The  parietal  primordial  utricle  is  sometimes,  though 
not  always,  furnished  with  a  number  of  reticulate  and  anastomosing 
strings  which  run  across  the  cell-cavity ;  imbedded  in  this  are  a  number 
of  small,  flat  chlorophyll-grains  of  irregular  angular  form  and  very 
variable  size,  which  multiply  by  bipartition.  The  parietal  protoplasm 
invariably  contains  a  number  of  nuclei,  scarcely  distinguishable  by 
their  refractive  power,  but  only  by  the  application  of  reagento.  The 
vitality  of  the  protoplasm  shows  a  remarkable  power  of  resistance  to 
external  influences.  As  the  mode  of  reproduction  is  not  at  present 
known  in  all  the  genera,  and  presente  a  variety  of  differences  where 
it  is  known,  it  is  probable  that  the  group  may  hereafter  be  broken  up 
into  several  subdivisions.  In  Cladophara  and  Botrydium  non-sexuiJ 
macrozoospores  and  sexual  microzoospores  are  described ;  in  Chceio- 
morphay  Anadyomene,  Vcdoniay  and  Siphotiodadua,  only  zoospores  of 
one  kind;  in  Microdictyon  and  Pithophera  no  organs  of  the  kind 
have  yet  been  detected.  The  bodies  described  by  Wittrock  in  the 
last  genus  as  '*  spores,''  Schmitz  believes  to  be  gemmse  of  peculiar 
form. 

»  *  SB.  Nat.  GeeeU.  Halle,'  1878;  8ee  *Bot,  Zeit.,'  xxxvii.  (1879)  p.  322. 
t  Ibid.,  Nov.  30,  1878 ;  see  '  Bot.  Zdt.,'  xxxviL  (1879)  p.  167. 
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Sesting  Condition  of  Vanoheria  geminata.* — It  has  long  been 
known  that  the  unicellular  Tegetative  thallus  of  various  species  of 
V€mcherta  is  liable  to  segmentation  as  the  result  of  injury,  the  attacks 
of  parasites,  &o.  In  addition  to  this,  in  certain  circumstances  they 
are  capable  of  undergoing  a  change,  visible  to  the  naked  eye  by  the 
brighter  green  colour  by  which  it  is  accompanied,  in  which  the  fila- 
ments become  divided  into  a  large  number  of  cells  of  nearly  equal 
size  by  thick  gelatinous  septa.  In  this  state  they  form  the  genus 
Qangrosira  of  systematic  works. 

E.  Stahl  has  made  a  special  study  of  this  condition  of  Vaucheria 
geminata.  The  Oongronra  is  multiplied  by  the  production  of  fila- 
ments from  the  various  cells.  A  not  unfrequent  phenomenon  is  also 
the  escape  of  the  entire  contents  of  one  of  the  cells  surrounded  with 
cellulose,  which  thereupon  proceeds  to  germinate.  But  more  common 
is  the  breaking  up  of  the  protoplasm  of  a  cell  into  a  variable  number 
of  portions,  at  first,  as  they  escape  from  the  mother-cell,  enclosed  in 
a  thin  membrane,  which  subsequently  swells  up  and  bursts.  The 
separate  portions  of  the  protoplasm  then  move  about  with  an  amoeboid 
motion,  slowly  creeping  over  the  substratum.  The  motion  ulti« 
mately  ceases,  the  protoplasm  assumes  a  spherical  form,  and  clothes 
itself  with  a  tiiin  membrane.  All  these  changes  may  ta^e  place,  and 
the  resting-cyst  be  formed,  even  within  the  mother-cell.  These  cysts 
sometimes  develop  immediately  into  new  filaments,  but  more  often 
they  Temain  for  a  time  in  a  resting  condition,  in  which  they  entirely 
lose  their  green  colour.  Their  germination  is  marked  by  the  re- 
appearance of  chlorophyll. 

This  condition  of  Vaucheria  bears  a  striking  resemblance  to  one 
of  the  forms  of  another  of  the  Siphonead,  Botrydium,  described  by 
Bostafinski  and  Boronin. 

Italian  Alp^sa.— The  first  volume  (1878)  of  the  '  Atti  della  Socieik 
Crittogamologica  Italiana '  is  chiefly  occupied  by  Ardissone's  study  of 
the  Italian  Alg»  belonging  to  the  family  Bhodomelace®,  which 
comprises  the  genera  ChondriopdSy  Acanthophora,  AUidium,  Digenea^ 
Polysiphania^  Bytiphlcea,  Vidalicty  2>a«^a,  and  Hanavia,  Oi  Polysiphonia 
alone  there  are  forty-eight  species.  The  volume  includes  besides  a 
description  of  a  new  form  of  Melosira  Borrerii,  by  F.  Oastracane ;  an 
enumeration  of  the  diatoms  collected  at  Ostia,  by  M.  Lanzi  (a 
little  over  100  species,  no  novelties) ;  and  a  diagnosis  of  the  genera 
belonging  to  the  family  Hypocreacead  of  Pyrenomycetes,  by  P.  A. 
Saccardo,  several  of  them  new. 

Snbalpine  Desmidiefie. — The  last  part  of  the  'Mem.  della  reaL 
Accad.  delle  Scienze  di  Torino,'  vol.  xxz.  2nd  ser.,  is  occupied  by  the 
continuation  of  J.  B.  Delponte's  'Specimen  Desmidiacearum  sub- 
alpinarum,'  the  first  part  of  which  was  published  in  1876.  It  is 
intended  to  be  supplemented  by  additions  to  our  knowledge  of  the 
subject  which  have  come  to  hand  since  the  publication  of  the  first 
part.  The  present  part  is  illustrated  with  fifteen  plates,  and  the 
whole  will  form  a  magnificent  monograph  of  the  snbalpine  Desmi- 

♦  •  Bot.  Zeit.,'  xxxvii.  (1879)  p.  129. 
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Epithemia  clavata. 


diead,  and  will  inclnde  the  description  of  a  very  large  number  of  new 
species. 

Alg8B  from  Lake  Hyassa.* — Dr.  G.  Dickie  describes  in  a  paper  to 
the  Linnean  Society  some  Algse  collected 
by  Dr.  Laws,  of  the  Livingstonia  Mission, 
Lake  Nyassa,  East  Africa,  all  the  genera 
of  which  are  well-known  European,  &€., 
forms. 

Of  the  Diatomaoeas  thirty-two  species 
are  enamerated,  nearly  all  of  which  are 
also  very  widely  diffused  elsewhere;  the 
exceptions  are  few,  Diadesmia  for  in- 
stance, hitherto  confined  to  the  West 
Indies. 

The  only  peculiar  form  is  Bohemia 
davatay  n.  sp. : — ^**  Mediocris,  plus  minusve 
clavata,  apicibus  rotundato-obtusis,  costis 
validis  subparallelis,  15  in  -001;  latere 
superiore  (dorso)  convoxo,  inferiore  subrecto. 
Long.=  -001  —  -007  poll."  It  was  more 
or  less  plentiful  on  aquatic  Phaenogams, 
but  especially  on  Spirogyra,  The  clayate 
form  at  once  distinguishes   it    from  any 

_ known  species ;  at  first  sight  it  has  a  reeem 

A,  froaial;  B,  iteral  view ;  blance  to  SurireUa  (see  figures).  The  striae 
0,  small  frustule  in  outline  ;  proper  are  not  represented  here ;  they  are 
all  "  greatly  magnified."         30  in  •  001. 

Thallui  of  the  DiatomaceflB.t— Mr.  J.  Deby  differs  from  the 
observations  of  Dr.  Lanzi  on  this  subject  referred  to  in  a  paper  by 
Mr.  Eitton,  which  will  be  found  on  p.  88.  What  Dr.  Lanzi  describes 
as  the  "  thallus,*'  and  as  forming  part  of  the  living  matter  of  the 
diatom  is,  Mr.  Deby  points  out,  nothing  beyond  what  has  been  hitherto 
a  matter  of  common  observation,  no  species  during  a  part  at  least  of 
its  existence  being  without  a  thin  protecting  envelope  resting  directly 
on  the  external  surface  of  the  siliceous  envelope,  and  often  so  hyaline 
that  to  see  it  it  is  necessary  to  employ  chemical  reagents.  The 
^  thallus  "  is,  in  fact,  nothing  but  an  exudation,  a  special  secretion. 

He  also  considers  that  the  ''spores"  which  Dr.  Lanzi  found 
enveloped  in  the  thallus  are  either  granules  of  endochrome,  drops  of 
oil,  &c.,  or  unicellular  algaB  common  in  all  stagnant  waters,  and  which 
are  often  met  with  enveloped  in  a  mucous  mass  similar  to  that 
described  by  Dr.  Lanzi. 

Mr.  Deby  still  further  doubts  the  assertion  of  Dr.  Lanzi  as  to  his 
having  found  a  diatom  in  all  its  intermediate  states  from  small  spores 
up  to  frustnles  arrived  at  complete  maturity,  and  asks  for  additional 
proofs  of  such  assertions ;  the  proper  proof  he  considers  would  be  to 
follow  step  by  step,  without  discontinuing  the  observation,  the  exist- 

•  « Joura.  Linn.  Boo.  (Bot.)/  xvii.  (1879)  p.  281. 
t  *Brebi88onia,'  L  (1879)  p.  113. 
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ence  of  an  isolated  individual  from  the  moment  of  its  birth  to  its  com- 
plete transformation  and  maturity. 

In  a  subsequent  paper  *  Dr.  Lanzi  replies  to  M.  Petif  s  criticisms 
and  reaffirms  his  belief  in  the  correctness  of  his  previous  observations. 

Systematic  Position  of  the  Volvocines.t— M.  K  Maupas  criticizes 
in  a  recent  number  of  the  *  Comptes  Bendus '  the  view  put  forward 
by  Stein  (in  his  *  Flagellate  Infusoria '),  that  the  Volvocine»  are 
Infasoria,  thus  returning  to  Ehrenberg's  opinion  and  reopening  the 
old  discussions  which  after  the  researches  of  Oohn  might  be  supposed 
to  have  been  closed  for  ever. 

According  to  Stein  the  true  criterion  which  distinguishes  a 
Protozoon  from  a  Protophyte  is  the  presence  of  vibratile  flagella,  con- 
tractile vacuoles,  and  a  nucleus  combined  in  one  organism.  The 
Protozoa  alone  combine  these  three,  and  it  is  upon  this  view  that 
he  excludes  the  YolvocineaB  from  the  vegetable  kingdom,  and  places 
them  among  the  Flagellate  Infusoria. 

M.  Maupas  considers  Stein*s  criteria  to  be  without  value,  the  three 
characteristics  being  found  in  algie,  whose  vegetable  nature  Stein 
would  not  venture  to  dispute. 

Everyone  knows  that  all  zoospores  are  provided  with  vibratile 
ctlia. 

As  to  the  contrctctile  vacuole  it  is  astonishing  that  such  an  exact 
and  generally  well-informed  observer  as  Stein  should  still  deny  the 
existence  of  this  organ  in  the  vegetable  kingdom.  It  has  been  seen 
by  Leitgeb,  De  Bary,  Fresenius,  Strasburger,  Dodel-Port,  and  Cien- 
kowski,  in  the  zoospores  of  the  Saprolegniesd,  Myxomycetes,  Ulothrix^ 
&c^  and  the  writer  himself  has  observed  it  in  Microspora  floccosa  and 
Stigeoelonium  tenue,  and  is  satisfied  that  it  would  be  found  in  many 
other  zoospores  if  the  research  was  made  with  sufficiently  high 
powers  and  in  good  conditions  of  observation;  at  any  rate  the 
numerous  facts  already  established  are  sufficient  to  disprove  Stein's 
assertion. 

With  regard  to  the  nudem,  Stein  in  denying  its  existence  in  the 
zoospores  of  algaa  is  no  doubt  in  accord  with  most  authorities.  All 
observers  who  since  Thuret  have  studied  these  organisms  have  failed 
to  discover  a  nucleus,  and  Strasburger  very  recently  }  allows  that  the 
nucleus  of  the  zoospores  of  Uhthrix  does  not  exist  during  its  free  life 
and  is  reconstituted  at  the  moment  of  germination.  M.  Maupas, 
however,  by  using  methods  of  observation  which  he  has  long  employed 
for  the  study  of  the  nucleus  and  nucleolus  of  the  Infusoria^  has 
succeeded  in  discovering  a  very  clearly  defined  nucleus  in  the  zoospores 
of  Micro^pora  fioceo$a^  and  of  an  (Edogonium, 

He  places  a  small  drop  charged  with  zoospores  of  Micro9pora  on  a 
piece  of  glass,  covering  it  with  the  cover-glass  and  sucking  out  water 
so  that  the  zoospores  i^ould  be  somewhat  compressed  and  rendered 
nearly  immovable;  he  then  cements  with  parafi&n  two  of  the 
opposite  margins  of  the  cover-glass  and  draws  under  it  a  drop  of 

»  •  Brebissonia.'  I.  (1879)  p.  129. 

t  •Comptes  RenduB/  Ixxxviii.  (1879)  p.  1274. 

X  •  Bot.  Zeit,'  April  25, 1879,  p.  274. 
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alcohol  by  sacking  out  the  water  with  blotting-paper,  by  which  means 
the  zoospores  are  killed  suddenly.  The  alcohol  is  then  replaced  by 
water,  and  that  by  saturated  carmine.  At  the  end  of  some  minutes 
the  latter  is  sucked  out  by  blotting-paper,  and  replaced  by  water,  and 
that  finally  by  crystallized  acetic  acid  which  instantaneously  clarifies 
the  objects.  There  can  then  be  seen  in  the  rostral  region  of  the 
zoospores  a  small  spherical  nucleus  coloured  an  intense  red  and  very 
clearly  defined,  the  rest  of  the  body  remaining  very  pale.  As  acetic 
acid  is  very  volatile,  it  is  only  necessary  to  place  at  the  side  of  the 
cover-glass  a  drop  of  glycerine,  which  penetrates  and  replaces  the 
acid  which  has  evaporated,  preserving  the  form  of  the  zoospores ;  a 
preparation  is  thus  made  which  on  being  sealed  down  will  be 
permanent. 

For  the  zoospores  of  the  CEdogonium  the  process  is  somewhat 
different ;  they  are  killed  by  exposing  the  drop  of  water  for  a  minute 
to  the  vapours  of  a  1  per  cent,  solution  of  osmic  acid,  and  then 
cemented  beneath  the  cover-glass  by  paraffin,  coloured  by  carmine, 
and  clarified  by  acetic  acid  and  glycerine ;  the  action  of  the  carmine 
should  be  more  prolonged  than  with  the  alcohol  method.  The 
nucleus;  situated  at  the  median  region  of  the  body  rather  nearer  the 
posterior  end,  appears  as  a  small  sphere  coloured  red. 

These  zoospores  were  killed  during  their  period  of  mobility — the 
nuclei  could  not  be  confused  with  the  amylaceous  corpuscles  which  are 
met  with  in  many  of  the  Yolvocinead  by  the  side  of  the  true  nucleus, 
as  the  corpuscles  are  never  coloured  red  in  preparations  prepared  as 
above — ^we  have  therefore  a  true  nucleus  combined  with  vibratile  cilia 
and  contractile  vacuoles. 

The  two  algSD  studied  have  zoospores  of  two  different  types,  those 
of  Microspora  being  flagellated,  and  of  CEdogonium  furnished  with  a 
crown  of  vibratile  cilia,  and  M.  Maupas  is  persuaded  that  if  the 
zoospores  of  other  algas  are  examined  they  will  all  be  found  to  have 
a  nucleus. 

MICEOSCOPY.  &o. 

Corrosion  as  a  Histological  Method.* — The  process  of  corrosion 
has  been  applied  with  considerable  success  to  anatomical  preparations. 
Dr.  Bicharid  Altmann,  of  Geissen,  now  proposes  to  apply  the  process 
to  the  investigation  of  certain  microscopical  structures. 

The  method  adopted  is,  in  the  first  place,  to  impregnate  the  tissue, 
or  to  inject  its  vessels,  with  olive  or  castor  oil,  then  to  place  it  in 
osmic  acid  until  the  oil  is  hardened  and  blackened,  and  finally  to 
transfer  it  to  a  solution  of  potassium  or  sodium  hypochlorite  (eau  de 
Javelle),  which  completely  destroys  the  tissue,  the  fatty  material  being 
left,  and  retaining  Ihe  form  of  the  vessels  or  spaces  into  which  it  was 
injected. 

Thin  membranes  may  be  placed,  immediately  after  injection^  into 
osmic  acid,  but  as  that  reagent  has  very  little  penetrating  power,  large 
organs  have  to  be  frozen,  thin  sections  of  them  cut,  and  these  sections 

♦  *  Arch.  Mikr.  Anat.,*  xvi.  (1879)  p.  471. 


Digitized  by 


Google 


INVKBTKBRATA,   OBYPTOGAMIA,   MICROSCOPY,  BTOi  611 

placed  in  the  acid  until  properly  hardened.  An  immersion  of 
twenty-foor  hours  in  1  per  cent  osmic  acid  is  recommended. 

Daring  the  actual  process  of  corrosion  it  is  advisable  to  place  the 
section,  or  other  fragment  of  tissue,  in  a  glass  vessel,  so  that  it  may 
be  examined  from  time  to  time,  under  a  low  magnifying  power,  by 
transmitted  light.  This  is  rendered  necessary  by  the  fsLCt,  that  if  the 
hypochlorite  is  allowed  to  act  after  the  tissues  have  been  eaten  away, 
it  begins  to  act  upon  the  blackened  fat  itself,  discolouring  and  finally 
disintegrating  it. 

When  the  section  has  been  acted  upon  for  the  right  time,  it  is 
taken  out  of  the  fluid  on  a  lifter  of  platinum  foil,  any  hypochlorite 
adhering  to  it  is  removed  with  bibulous  paper,  and  it  is  then  ex- 
amined in  glycerine.  A  good  deal  of  care  is  required  in  manipulat- 
ing the  sections,  as  they  become  by  corrosion  extremely  tender, 
although  the  osmic  acid  imparts  a  really  astonishing  firmness  and 
elasticity  to  the  olive  oil. 

The  eau  de  Javelle  may  be  diluted,  either  for  the  purpose  of 
watching  the  stages  of  the  process  of  corrosion,  or  in  the  case  of  very 
delicate  structures,  which  would  be  destroyed  by  a  strong  solution. 

The  method  of  oil  injection  and  subsequent  corrosion  is  very 
satisfactory  for  demonstrating  the  blood-vessels  of  the  kidney,  and 
those  of  the  iris  and  choroid ;  with  the  latter  it  is  especially  useful, 
as  the  pigment  which  interferes  with  the  examination  of  an  ordinary 
injection  is  removed.  In  some  cases  also  the  oil  will  extravasate,  fill 
all  the  cell- spaces  in  the  tissues,  and  thence  pass  to  the  lymphatics. 
Good  preparation  of  the  minutest  lymph-capillaries  may  thus  be 
obtained  in  such  cases  as  the  frog's-skin  and  mesentery,  the  cornea  of 
Triton,  and  the  periosteum  of  the  skull  of  mammals.  In  the  latter 
case  the  injection  is  best  performed  by  a  pressure  of  about  8  metres 
of  oil  applied  for  12  to  24  hours. 

When  tissues  are  to  be  impregnated  instead  of  injected  with  oil, 
a  special  modus  operandi  is  employed.  The  oil  is  mixed  with  half  its 
volume  of  absolute  alcohol,  and  with  as  much  ether  as  suffices  to 
make  the  mixture  clear  when  shaken — ^usually  about  the  same  quantity 
of  ether  as  of  alcohol  is  required.  A  fluid  is  thus  obtained  which  wiU 
take  up  a  certain  quantity  of  water,  but  which,  if  this  quantity  be 
exceeded,  undergoes  a  separation  of  its  constituents.  Instead  of 
olive  oil,  alcohol,  and  ether,  a  mixture  of  two  parts  of  castor  oil  with 
one  of  alcohol  may  be  employed ;  the  oil  being  soluble  in  all  propor- 
tions in  alcohol,  the  addition  of  ether  is  rendered  unnecessary. 
Larger  pieces  of  tissue,  and  smaller  quantities  of  fluid,  may  be  used 
with  the  latter  than  with  the  former  mixture. 

In  either  case,  the  tissue  is  placed  in  the  oil  mixture  for  5  to  8 
days.  It  is  then  transferred  to  water  in  order  to  precipitate  the  fat 
in  the  interstices  of  the  tissue,  and  to  wash  away  any  that  may  be 
adhering  to  the  surface.  Next  the  tissue  is  placed  for  24  hours  in  a 
1  per  cent,  solution  of  osmic  acid,  and  finally  corroded  with  aqua 
JaveUiy  and  mounted  in  glycerine. 

Altmann  has  employed  this  method  for  the  investigation  of 
medullated  nerve,  striped  muscle,  epithelia,  cornea,  choroid,  and  retina. 
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The  memoir  is  illustrated  by  three  plates,  which  show  the  yetj 
striking  effects  produced  by  the  corrosion  process :  two  of  his  figures 
are  reproduced  on  Plate  XYIIL 

Plate  XVIII.  Fig.  1.— Kidney  of  rabbit.    Injected  fcom  renal 

artery  with  olive  oil,  frozen,  treated   with  osmic  acid  and 

aqua  Javelli  (  X  100).     The  large  veins  are  seen  accompanied 

by  the  finer  arteries,  on  the  branches  of  which  are  the  glomeruli ; 

one  of  these  is  filled  with  the  blackened  fat ;  the  vasa  efferentia 

are  seen  to  pass  into  the  capillaries. 
Fig.  2. — Vessels  of  iris  of  tortoise.    Injected  from  aorta  with 

olive  oil,  and  treated  with  osmic  acid  and  aqaa  Javelli  ( X  10). 

The  circlet  of  vessels  is  complete,  but  separated  in  preparation. 

From  a  photograph. 

Staining-fluids  * — Prof.  H.  Qrenacher  publishes  a  notice  of  some 
new  methods  of  staining,  which  he  considers  superior  to  those  already 
known,  especially  as  applied  to  nuclei. 

1.  Alum-carmine, — A  1  to  5  per  cent,  solution  of  common  or  ammo- 
nia alum  in  water  is  boiled  for  10  to  20  minutes  with  ^  to  1  per  cent,  of 
powdered  carmine,  and  the  solution  filtered  when  cold.  The  solution 
is  of  a  rich  red  colour,  inclining  to  purple,  and,  when  concentrated, 
stains  a  section  in  5  to  10  minutes.  Sections,  when  washed  in  water 
for  a  couple  of  minutes  after  staining,  have  a  purple  or  lilac  colour  ; 
the  staining  also  is  less  diffuse,  and  more  confined  to  the  nuclei,  than 
in  the  case  of  the  ordinary  solution  of  carmine,  or  picrocarmine.  It 
also  has  the  advantage  of  not  overstaining  even  if  a  section  ib  left  in 
it  for  a  whole  day,  and  if  it  dries  up  by  evaporation  (in  a  watch-glass 
for  instance),  the  addition  of  a  little  water  will  render  it  once  more 
ready  for  use — no  precipitate  being  produced.  It  is  advisable  to  add 
a  few  drops  of  some  antiseptic,  such  as  carbolic  add,  to  the  solution : 
it  will  then  keep  for  years. 

2.  Borax-carmine, — A  1  to  2  per  cent,  aqueous  solution  of  borax  is 
boiled  with  ^  to  f  per  cent,  of  powdered  carmine.  To  the  dark  purple 
solution  acetic  acid  is  continuously  added,  drop  by  drop,  with  con- 
stant shaking,  until  a  bright  red  colour  is  attained.  It  is  then 
filtered,  or,  as  it  filters  very  slowly,  allowed  to  stand,  and  decanted. 

This  solution  stains  sections  very  rapidly,  in  from  ^  to  3  minutes, 
but  quite  uniformly.  If,  however,  they  are  washed  with  water,  and 
placed  in  a  watch-glass  of  50  to  70  per  cent,  alcohol,  containing  a  drop 
of  hydrochloric  acid,  the  colouring  matter  is  removed  from  all  parts 
of  the  tissue  except  the  nuclei,  which  remain  deeply  stained. 

3.  Alcoholic-carmine. — To  50  cub.  centim.  of  strong  alcohol  (60  to  80 
per  cent.)  3  or  4  drops  of  HCl  are  added,  as  much  powdered  carmine 
as  wiU  lie  on  the  point  of  a  knife  is  added,  and  the  whole  boiled  for  10 
minutes,  and  filtered  when  cold.  The  exact  proportion  of  carmine 
and  acid  depend  upon  the  quality  of  the  former.  If  a  section  placed 
in  the  fluid  stains  in  5  to  10  minutes  uniformly,  there  is  not  sufficient 
acid,  and  more  must  be  added.  If  after  standing  for  some  days  the 
solution  acquires  a  yellowish-red  colour,  too  much  acid  has  been 

♦  *  Arch.  Mikr.  Anat.,*  xvi.  (1879)  p.  463. 
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added,  and  the  excess  must  be  neutralized  by  cautions  addition  of 
ammonia. 

After  staining,  the  sections  must  be  rinsed  in  alcohol,  not  in  water : 
also  if  the  solution  be  too  strong  it  must  be  diluted  with  alcohol,  as 
water  precipitates  the  carmine. 

4.  Purpurin. — About  as  much  purpurin  as  will  lie  on  the  point  of 
a  knife  is  boiled  in  50  c.  o.  of  glycerine,  the  latter  may  be  concen- 
trated, or  may  have  a  little  water  added  to  it.  The  resulting  orange- 
red  fluorescent  solution  is  allowed  to  stand  for  two  or  three  days,  and 
is  then  filtered.  Unlike  Ranvier*s  solution  of  purpurin,  it  maybe 
kept  for  months  without  precipitation. 

All  the  above  fluids  are  stated  to  be  quite  permanent  in  the  case 
of  balsam  preparations :  if  glycerine  is  used  as  the  mounting  fluid  it 
should  be  slightly  acidulated. 

Br.  Sailer's  Staining  Processes.* — ^Dr.  Carl  Seiler,  continuing  the 
paper  which  we  referr^  to  at  p.  829,  gives  the  details  of  two  pro- 
cesses, which  he  has  found  to  be  so  universally  successful  that  he  has 
discarded  all  others. 

The  first  is  a  simple  carmine  solution  (published  by  Dr.  J.  J. 
Woodward  in  the  *  Lens'),  and  is  made  as  follows : — 

Beat  cannine  (No.  40)      gr.  xv. 

Borax ..  3L 

Water  ..      ; fl.Jvse. 

Alcohol  (95  per  oent.)      fl.5xi. 

Mix  and  filter,  dissolve  the  crystals  in  8  ounces  of  distilled  water, 
and  evaporate  over  a  water  bath  to  4  ounces. 

Sections  placed  in  this  fluid  will  become  stained  very  evenly  in  a 
few  seconds,  and  be  of  a  violet  red  when  removed.  They  are  then 
immersed  in  a  solution  of 

Hvdroohlorio  aoid 1  part 

Alcohol      4  parts. 

until  they  assume  a  bright  rose  colour,  which  appears  in  a  very  few 
seconds.  The  sections  are  then  well  washed  in  several  changes  of 
alcohol,  after  which  they  are  ready  for  mounting. 

A  specimen  thus  treated  exhibits  only  the  nuclei  with  the  granules 
stained,  while  the  cell-contents  and  fibrous  tissue  are  not  tinted. 
This  is,  in  many  cases,  of  great  advantage,  as  a  much  clearer  picture 
results  than  if  the  colouring  matter  is  also  seen  in  the  non-nucleated 
structures,  and  the  nuclei  are  marked  only  by  a  deeper  staining.  If, 
however,  for  purposes  of  diagnosis,  it  is  desirable  to  stain  the  con- 
tents also,  this  can  be  accomplished  by  using  a  concentrated  solution 
of  oxalic  acid  in  alcohol,  or  by  employing  a  very  weak  solution  of 
hydrochloric  acid  after  the  specimen  has  been  stained. 

The  second  is  a  double  staining  with  carmine  and  indigo.  The 
sections  are  first  stained  with  carmine  as  described  above,  care  being 
taken  to  wash  all  traces  of  acid  out  of  the  tissues ;  they  are  then  im- 
mersed in  a  solution  of  two  drops  of  sulphindigotate  of  soda  solution 
in  one  ounce  of  95  per  cent,  alcohol,  which  should  be  filtered  before 
♦  *  Am.  Quart.  Micr.  Joum.,'  i.  (1879)  p.  220. 
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using,  and  are  left  therein  from  six  to  eighteen  hours,  according  to 
the  rapidity  with  which  the  elements  take  np  the  indigo.  When 
sufficiently  stained  the  sections  are  placed  in  strong  alcohol,  and  are 
ready  for  monnting. 

The  sulphindigotate  of  soda  solntion  is  prepared,  according  to  the 
process  devised  by  Mr.  Bullock,  by  first  digesting  beet  Bengal  indigo 
with  Nordhausen  sulphuric  acid.  The  excess  of  acid  is  then  removed 
by  washing,  the  colouring  matter  precipitated  with  chloride  of 
sodium,  and  left  standing  for  several  days.  The  precipitate  is  then 
separated  from  the  mother  liquor  by  filtering  through  flannel, 
and  the  excess  of  chloride  of  sodium  washed  out  by  pouring  cold 
water  through  the  filter  until  the  colouring  matter  begins  to  dissolve. 
The  washing  is  then  stopped,  and  the  precipitate  dissolved  in  warm 
distilled  water  to  saturation,  which  makes  a  solution  of  a  deep 
greenish-blue  colour. 

The  effect  of  this  mode  of  staining  is  to  leave  the  nuclei  bright 
red,  while  the  formed  material  of  the  cell  is  slightly  tinged  with 
blue.  The  connective  tissue  fibres  become  stained  with  a  deep  blue 
colour,  while  the  blood-vessels  are  purplish  and  mapped  out  with 
surprising  distinctness.  Epithelium  and  hair  take  this  staining  in  a 
very  curious  manner,  inasmuch  as  the  cells  of  different  ages  take 
different  colours,  ranging  from  a  brilliant  emerald-green  to  purple- 
violet  and  olive-green,  thus  affording  a  valuable  means  of  differentia- 
tion, especially  in  epitheliomas,  where  the  so-called  pearls  are  brought 
out  with  great  distinctness,  being  of  a  different  colour  frt)m  the  rest  of 
the  cells. 

This  process  seems  somewhat  troublesome,  especially  if  the 
microscopist  attempts  to  make  the  indigo  solution  himself.  But,  even 
if  it  should  prove  so,  the  result  obtained  is  well  worth  the  pains 
taken,  and  fully  repays  the  outlay  of  time  and  patience  bestowed 
upon  it. 

Isolation  of  the  Optic  Nerve  Fibres  and  Oanglion  Cells  of  the 
Mammalian  Eetina.*'Dr.  George  Thin,  in  an  article  in  the  '  Journal 
of  Anatomy  and  Physiology,'  says  that  the  isolation  of  the  ganglion 
cells  and  optic  nerve  fibres  of  the  retina  has  certainly  not  been  found 
by  histologists  to  be  invariably  an  easy  task,  and  he  can  testify  from 
experience  that  methods  which  are  well  fitted  for  the  observation  and 
study  of  other  parts  of  the  retina,  destroy  the  processes  of  the 
ganglion  cells  and  the  nerve  fibres.  Max  Schultze  has  acknowledged 
this  difficulty  in  his  articlo  on  the  r.  tina  in  Strieker's  *  Handbuch,' 
published  in  1872.  Dr.  Thin  is  induced,  therefore,  to  believe  that 
the  publication  of  a  method  by  which  he  found  the  isolation  of  these 
elements  singularly  easy,  may  be  considered  justifiable. 

The  method  holds  good  for  the  retina  of  the  cat  and  the  sheep ; 
but  there  can  be  little  doubt  that  it  will  prove  equally  useful  in  the 
case  of  many  other  mammalia.  His  observations  have  been  limited 
to  the  eyes  of  these  two  animals. 

It  is  well  known  that  if  a  sheep's  eye  be  placed  in  a  sufficient 

♦  •  Journ.  Anat  and  Phys.'  (Humphry),  xlii.  (1879)  p.  139. 


Digitized  by 


Google 


INYBBTEBBATA,   OBTPTOGAMIi.,  MIOEOSCOPY,  ETC.  615 

qnantitj  of  alcohol  for  twenty-four  honrs,  and  at  the  end  of  that  time 
be  laid  open,  and  the  retina  be  then  examined  in  glycerine,  the  optic 
nerve  fibres  and  ganglion  cells  will  be  found  more  or  less  well 
preserved.  But  it  is  a  matter  of  no  small  importance  to  regulate  the 
strength  of  the  alcohol,  and  dilnted  alcohol  will  be  found  more  useful 
than  strong  alcohol.  A  mixture  of  equal  parts  of  methylated  alcohol 
and  water  is  a  strength  that  he  used  for  some  time,  with  such  excel- 
lent results  that  he  adhered  to  it  during  most  of  the  time  that  he  was 
engaged  in  examining  this  part  of  the  retina ;  but  latterly  he  found 
that,  in  most  respects,  a  weaker  strength  secured  as  good  preparations, 
and  for  some  purposes  produced  better  ones.  For  the  preservation  of 
the  processes  of  IJie  ganglion  cells,  mixtures  of  one  part  of  methylated 
alcohol  with  two  of  water,  and  of  one  of  methylated  alcohol  with  three 
of  water,  are  peculiarly  well  adapted.  The  fibres  of  the  optic  nerve 
expansion  are  well  seen,  whichever  of  these  strengths  is  used.  They 
may  be  isolated  in  great  numbers,  and  for  great  lengths,  after  the 
bulb  has  been  in  equal  parts  of  water  and  alcohol.  When  only  a 
fourth  strength  of  alcobol  was  employed,  the  nerve  fibres  were,  unless 
well  teased  out,  slightly  obscured  by  adherent  granules — probably 
the  remains  of  connective  substance  of  the  layer. 

When  the  strengths  of  a  third  and  a  fourth  were  used,  the  bulb 
was  allowed  to  remain  in  the  fluid  for  thirtynsix  or  forty-eight 
hours. 

Although  both  the  ganglion  cells  and  the  nerve  fibres  in  eyes, 
treated  by  the  above  metiiods,  can  be  examined  at  once  in  glycerine, 
it  may  be  found  advantageous  to  subject  the  retina  to  other  processes, 
through  which  the  hardened  nerve  elements  can  now  pass  without 
injury.  It  may  be  placed  first  in  water  for  a  short  time,  and  then 
may  remain  overnight  in  staining  fluids,  and  finally  be  examined  and 
preserved  in  glycerine,  or,  after  being  stained,  it  may  be  passed 
through  alcohol  and  oil  of  cloves,  and  preserved  in  dammar  varnish. 
The  glycerine  preparations  show  both  the  fibres  of  the  optic  nerve 
expansion  and  the  ganglion  cells.  The  dammar  preparations  are 
useful  as  permanent  specimens  of  the  nerve  fibres.  In  either  case 
some  careful  manipulation  with  needles  is  necessary  to  disentangle 
the  nerve  fibres,  a  process  which  is  particularly  troublesome  in  the 
dammar  preparations.  Of  all  the  staining  fluids  tried,  a  solution  in 
water  of  aniline  blue  was  found  to  be  by  far  the  best.  For  the  nerve 
fibres  aniline  blue  alone  is  sufficient ;  for  the  ganglion  cells  a  double 
staining  with  aniline  blue  and  eosin  is  useful. 

Eyes  which  have  been  placed  in  alcohol,  as  above  directed,  may 
be  preserved  for  a  long  period  in  glycerine  without  the  nerve  fibres 
or  ganglion  cells  suffering  in  the  least.  The  eflect  of  the  glycerine 
by  its  afinity  for  water  is  to  produce  a  complete  collapse  of  the  eye- 
balL  The  lens  preserving  the  shape  of  the  anterior  part  of  the  bulb, 
the  posterior  half  is  doubled  up  into  the  anterior  half^  forming  a 
cavity  at  the  bottom  of  which  is  Uie  stump  of  the  optic  nerve.  It  is 
thus  possible  to  prepare  eyes  at  any  time,  and  keep  them  ready  for 
examination.  He  had  excellent  preparations  of  the  optic  nerve  fibres 
and  ganglion  cells  from  the  eye  of  a  kitten,  which,  after  being  twenty- 


Digitized  by 


Google 


616  BEOOBD  OF  CUBBENT  SISEABOHBB  BELITINQ  TO 

four  hours  in  equal  parts  of  methylated  alcohol  and  water,  had  been 
kept  sixteen  months  in  glyoerine.^ 

Preparation  of  Diatoms  in  sitn:  means  of  avoiding  Air- 
bubbles.! — M.  Petit,  referring  to  the  process  of  Brebisson  of  preparing 
OdotUidtum  Tabdlariii^  vis.  by  placing  the  filaments  on  Uiin  glass 
or  mica,  and  heating  on  a  plate  of  platinum,  says  that  this  presents 
serious  difficulties  to  amateurs  who  regard  the  beauty  and  cleanness 
of  their  preparations.  In  the  first  place,  it  is  rare  that  we  are  able 
to  carry  the  calcining  sufficiently  far  to  completely  destroy  the  cel- 
lulose, which  reduced  simply  to  charcoal  blackens  the  frustules; 
secondly,  preparations  thus  calcined  are  with  difficulty  penetrated  by 
Canada  btdsam,  even  although  care  may  have  been  taken  to  make  it 
sufficiently  fluid  by  the  addition  of  an  essential  oil,  &e, ;  thirdly,  in 
calcining  on  the  cover-glass  only  one  of  the  faces  of  the  diatom  is 
ordinarily  seen,  whilst  it  is  often  essential  in  determining  the 
species  to  see  the  two  aspects. 

He  therefore  proposes  the  following  method  to  get  rid  of  these 
inconyeniences.  He  places  the  diatoms  (previously  washed  in  fresh 
water  if  they  are  marine)  in  concentrated  cold  nitric  acid  for  twelTO 
hours ;  this  time  is  sufficient  to  ^  nitrify  "  the  cellulose,  without  destroy- 
ing it  or  dislocating  the  filaments.  After  sufficient  washing,  they  are 
placed  on  the  cover-glass,  and  calcined  to  a  red  heat  on  a  plate  of 
platinum  until  the  deposit  has  become  white ;  it  is  then  easy  to  make 
dry  preparations  in  which  there  is  no  deposit  of  charcoal ;  for  in  this 
case  the  cellulose,  owing  to  the  action  of  the  nitric  acid,  is  destroyed 
without  appreciable  residue. 

To  aToid  bubbles  of  air  witli  Canada  balsam,  he  makes  use  of  oil 
of  lavender,  placing  a  small  drop,  after  the  calcination  and  when  the 
preparations  haye  got  cold,  on  the  cover-glass;  this  infiltrates  into 
all  the  cavities,  and  facilitates  the  penetration  of  the  balsam.  The 
cover-glass  should  then  be  placed  on  a  drop  of  balsam  deposited  on 
the  slide,  and  heat  applied  with  a  spirit  lamp,  so  as  to  drive  away  the 
oil  of  lavender  and  to  evaporate  a  part  of  the  balsam. 

In  order  to  prepare  diatoms  tn  situ  in  their  various  aspects  on  one 
slide,  he  boils  about  the  third  part  of  the  collection,  and  mixes  this, 
after  washing,  with  the  two  other  parts,  treated  with  cold  nitric  acid 
as  above  mentioned,  and  thus  obtains  excellent  preparations  containing 
both  diatoms  tn  situ  and  those  separated,  whidi  is  of  great  advantage 
for  study. 

Mechanical  Tumtables-t— Mr.  Spencer  Bolfe,  referring  to  Mr. 
Bogers'  electrical   mounting  table,§  says  that  some  time  since  he 

*  The  metliod  is  one  that  might  be  UBed  for  the  examination  of  the  retina  of 
rare  animals  when  the  evea  have  to  be  procured  from  a  distance.  After  the 
remarkable  observation  of  the  anastomosis  of  the  ganglion  cells  of  the  elephant's 
retina  by  Corti,  to  which  there  has  been  as  yet  no  parallel,  a  farther  examination 
of  the  retina  of  that  animal  is  very  desirable.  The  eyes  of  elephants  in  a  condi- 
tion suitable  for  such  an  examination  are  not  easily  procurable,  but  by  the  use 
of  the  above  method  available  specimens  might  be  had  from  India. 

t  •Brebissonia,*  i.  (1879)  p.  121.      X  *  English  Mechanic.'  xxix.  (1879)  p.  139. 

§  This  Journal,  ii.  (1879)  p.  469. 
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thought  he  wotdd  apply  clockwork  to  a  table,  but  on  considering  the 
matter,  it  seemed  unnecessary  to  give  it  a  continuous  motion,  as  a  slide 
can  be  ringed  in  a  very  short  time,  and  the  table  must  then  be  stopped 
to  remove  it.  He  therefore  adopted  a  method  which  he  considers 
simpler,  more  convenient,  and  less  costly. 

The  milled  portion  which  is  used  to  spin  an  ordinary  turntable  is 
replaced  by  a  small  cog-wheel,  and  in  a  horizontal  slot  in  the  maho- 
gany support,  in  a  line  with  this  wheel  and  gearing  into  it,  is  a 
segment  of  about  one-sixth  of  a  cog-wheel,  say  4^  inches  diameter ;  this 
segment  is  continually  pressed  by  a  strong  spring  to  the  left-hand  side, 
against  a  small  indiarubber  stop,  and  has  then  moved  so  fickr  as  to  be 
out  of  gear  with  the  small  wheel,  and  plenty  of  clearance.  A  trigger 
in  the  ^rm  of  a  hook,  working  vertically  in  the  mahogany — the  hook 
catching  the  lower  side  of  the  segment  when  pushed  over — completes 
the  arrangement  The  action  is  as  follows : — The  segment  is  pushed 
over  and  is  held  by  the  catch,  the  slide  bsing  in  position.  On  placing 
the  hand  holding  the  brush  on  the  support,  the  catch  is  released,  the 
segment  flies  round,  carrying  the  table  round  in  the  opposite  direction ; 
and  clearing  it,  the  table  continues  to  revolve.  If  we  could  only 
manage  to  remove  and  replace  the  slides,  a  moderately  well-balanced 
and  weighty  table  would  turn  a  sufficient  time  to  ring,  perhaps,  five  or 
six  slides. 

Improved  Tomtables.* — Mr.  Bolfe  also  communicates  the  fol- 
lowing (the  apparatus  having  been  exhibited  at  a  recent  meeting  of 
the  Quekett  Microscopical  Club) : — ^My  object  has  been  to  r^nove  the 
following  objections  which  I  have  experienced  whilst  using  the  ordi- 
nary turntable.  A  slide  having  been  partly  finished  and  allowed  to 
dry,  it  is  very  difficult  to  replace  it  with  the  cell  or  ring  of  varnish 
perfectly  centered,  and  indeed  with  great  practice  such  can  only  be 
done  by  a  considerable  expenditure  of  time  and  patience.  Again, 
should  a  very  delicate  object  be  mounted,  it  is  very  often  driven  with 
the  rush  of  fluid  near  the  outside  of  the  cell,  and  unless  the  finishing 
ring  of  varnish  can  be  put  on  correctly  it  stands  great  chance  of  being 
covered  by  it.  With  only  the  springs  to  hold  the  slide  it  is  constantly 
shifting  about,  and  I  have  found  it  most  annoying  when,  as  has 
frequently  happened,  I  have  spoilt  a  carefully  mounted  object  from 
this  cause. 

My  first  endeavour  to  avoid  these  disadvantages  is  shown  in 
Fig.  1.  It  consists  of  a  parallel  system  of  levers,  actuating  two  clips, 
working  in  slots  in  the  table,  each  dip  embracing  one  comer  of  Uie 
slide.  The  clips  are  constantly  drawn  together  by  an  elastic  spring. 
I  found  this  work  admirably  for  a  time,  but  by  wear  the  slides  were 
not  correctly  centered,  and  I  found  moreover  that  nearly  every  slide  I 
Qsed  was  a  trifle  out  of  square,  and  it  was  therefore  necessary  to  take 
care  that  the  same  comers  were  always  engaged  by  the  same  clips. 
This  fact  gave  me  the  idea  of  a  far  simpler  and  equally  efficient  turn- 
table, shown  in  Fig.  2.  The  top  A  has  two  small  pins  B  B  pro- 
jecting about  the  thickness  of  a  glass  slide,  and  diagonally  opposite 


*  « English  Mechanic,'  xxix.  (1879)  p.  865. 
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these  is  a  catch  C,  a  pin  from  which  projects  through  a  slot  in  the 
table,  and  is  drawn  towards  the  centre  by  a  spring,  shown  dotted. 
This  I  find  acts  admirably  in  every  way,  and  proyided  the  slide  to  be 


Fig.  1. 


re-ringed  has  been  previously  ringed  in  it,  it  will  always  go  back  truly 
centered.  The  stops  B  B  are  placed  in  such  a  position  that  the  centre 
of  the  slide  is  a  little  out  of  truth  with  the  centre  of  the  table,  and  it 

Fig.  2. 


is  then  seen  in  a  moment,  when  a  slide  is  placed  in  the  clip,  if  the 
right  comers  are  engaged,  and  if  not  correct  it  only  requires  reversing 
end  for  end.    Glass  cannot  be  held  in  a  rigid  grip,  and  I  find  the 
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pressure  given  by  common  elastic  bands  admirable,  and  they  can  be 
renewed  at  a  nominal  cost. 

The  two  holes  shown  in  both  the  tables  are  to  take  springs  in 
order  to  be  able  to  use  it  in  the  usual  way  for  old  slides.  I  have 
found  it  of  great  advantage  to  make  the  support  for  the  hand  (not 
shown  in  the  figures)  slide  back  so  as  to  be  able  to  take  in  exception- 
aUy  large  or  deep  cells. 

Large  Micro-photographs.* — ^Dr.  S.  Th.  Stem  says  that  to  obtain 
a  micro-photograph  on  a  hu^ge  scale  the  screen  of  the  camera  has  to  be 
placed  at  too  great  a  distance  from  the  objective  for  the  operator  to  be 
able  to  adjust  the  focus  without  complicated  machinery  for  connecting 
the  fine  adjustment  with  the  camera  which  is  uncertain  in  action, 
troublesome  to  work,  and  of  considerable  cost.  He  dispenses  with  the 
machinery  by  simply  placing  a  mirror  behind  the  ground-glass  screen. 
The  image  thrown  upon  the  screen  is  reflected  in  this  mirror,  and 
may  be  viewed  through  an  opera-glass  by  the  operator  as  he  stands  by 
the  objective  and  adjusts  it.  The  a^'nstment  is  effected  by  this 
means  with  the  greatest  ease. 

Dr.  Sorby  at  Cambridge. — The  following  neat  reference  to 
Dr.  Sorby's  labours  made  by  the  Public  Orator  at  Cambridge  on  the 
occasion  of  conferring  the  LL.D.  degree,  may  appropriately  find  a 
place  in  this  Journal  which  numbers  so  many  readers  *^  qui  minuta 
curumtaie  arcana  iUa  quce  oculorum  aciem  fugiuni  instrumentorum  novo- 
rum  auxUio  perscrutantur  " : — 

'*Quam  magna  est  rerum  natura,  in  magnis  quam  immensay 
in  minimis  quam  magna!  Quam  multa  miracula,  antiquis  ignota, 
illis  nuper  ostendit  qui  minuta  cnriositate  arcana  ilia  quad  oculo- 
rum aciem  fugiunt,  instrumentorum  novorum  auxilio  perscrutantur  t 
Hie  autem  ille  est  qui,  et  terrestrium  et  de  ctelo  delapsorum  lapi- 
dum  investigandis  dementis  primis,  primus  inter  Britannos  talium 
instrumentorum  usum  accommodavit.  Nuper  Societatis  Geologic® 
prsBses  electus,  annorum  triginta  labores  oratione  cumulavit  in 
qua  vere  marmoreum  sibi  monumentum  ezegit.t  lUud  vero  acutissi- 
mum  quod  crystallis  etiam  minutissimis  ezploratis  in  quibus  (ut  fit) 
pars  altera  est  aquae  plena,  altera  aeris  quoque  vacua,  olim  indicavit 
qua  potissimum  caloris  temperie  inclusa  ilia  aqua  totum  illud  vacuum 
implore,  quo  potissimum  rerum  statu  saxum  illud,  quondam  ignibus 
prorsus  liquidum,  primum  durescere  potuisset.  Scilicet  crystallum 
illud  (ut  C^udianus  ait) 

*  Non  notoit  toto  mentiri  oorpore  gemmam, 

8ea  medio  mansit  proditor  orl^  latex 
Auctas  honos ;  liquidi  crescunt  miracala  aaxi 
Et  coDservatffi  plus  meruistls  aqiue.' 

Suo  phaselo  vectus  quot  maria  mox  Instrabit,  in  terra  iam  pridem 
unum  saltem  Argonautarum,  qui  terram  oculis  penetrabat,  eatenus 
semulatis,  quod  in  intima  saxorum  materia  perspicienda,  ipse  oculo 

»  *  Zeitach.  Mikr.,'  i.  (1879)  p.  321. 

t  In  allasion  to  Dr.  Sorby*8  Presidential  Address  "  On  the  Strootnre  and  Origin 
of  Limestones." 
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potnit   'qnantmn    oontendeie    Ljnoeiuu*     Dboo  ad  yos  Henricnni 
Clifton  Sorby." 

TJnit  of  llicroiiietry.*— Referring  fdriher  to  this  sabject,  Professor 
Romyn  Hitchcock  points  out  that  the  resolution  of  the  IndisDapolis 
Congress  did  not  deal  as  is  sometimes  supposed  with  a  unit  for  micro- 
meter-makers to  subdivide,  for  which  the  y^  of  a  millimetre  would 
probably  be  the  most  appropriate  subdivision,  but  with  a  unit  in  the 
sense  of  the  smallest  whole  number  used  in  giving  dimensions. 

The  jj^xru  ^^'y  ^^o  so-called  micromillimetre,  or  micra  of  the 
French  (designated  /i),  appears  to  him  more  suitable  for  the  unit, 
A  few  examples  of  its  application  may  serve  to  support  this  view. 

The  diameter  of  a  human  blood-corpuscle  is  about  7  •  7  /a  ( •  0077 
mm.).  In  birds,  the  corpuscles  measure  from  12  to  14  /i  in  one 
direction  and  from  6  to  8  /x  in  the  other  ( *  012  to  *  014  mm.  x  '  006  to 
*  008  mm.).  The  corpuscles  of  Proteus  anguinuB  measure  58  /i,  and 
still  larger  are  those  of  Amphiuma  iridactylumy  175 /x  (*058  and 
•175  mm.). 

If  the  reader  will  assume  some  other  unit,  as  the  cm.,  or  mm.,  or 
even  the  y^  mm.,  and  endeavour  to  express  the  same  dimensions  in 
these  terms,  the  advantage  of  the  micra  will,  he  thinks,  be  obvious. 
With  it  a  single  decimal  is  sufficient  for  ordinary  purposes. 

Formation  of  the  Paraboloid  as  an  ninminator  for  the  Micro- 
scope, f — In  an  article  in  the  '  American  Quarterly  Microscopical 
Journal'  Mr.  Wenham  gives  some  useful  information  relating  to 
practical  methods  of  obtaining  parabolic  forms. 

The  glass  parabolic  illuminators  are  ground  up  to  form  by  means 
of  templates.  These  may  be  accurately  formed  by  a  purely  mechanical 
method,  based  on  the  principle  that  every  section  of  a  cone  taken  in  a 
plane  parallel  to  the  opposite  side,  is  a  parabola.    Proceed  as  follows : — 

Fig.  1. 


Turn  a  cone  either  of  metal  or  hard  wood,  between  the  lathe  centres, 
then  on  the  fetce  plate  (which  of  course  should  run  quite  true)  chuck 
the  cone  on  one  side,  either  by  cement  or  clamps  as  shown  in  Fig.  1. 


'  Am.  Quart.  Micr.  Joum./  i.  (1879)  p.  235. 


t  Ibid.,  p.  186. 


Digitized  by 


Google 


nCYBBTEBRATA,   OBYPTOGAHIA,   MICROSCOPY^  BTO. 


621 


With  the  slide  rest  take  off  the  section  a,  remoye  the  cone,  and  on 
the  parabolic  face  screw  a  well-flattened  piece  of  sheet  brass  slightly 
exceeding  it  in  size ;  back  this  up  by  a  block  of  the  same  wood  as  the 
cone ;  fix  both  thereto  by  two  conntersunk  screws  passing  through 
holes  drilled  in  the  brass  plate.  The  cone  is  now  retomed  to  the 
lathe  centres  and  the  surplus  piece  of  wood  turned  down,  together  with 
the  edge  of  the  brass  plate,  by  means  of  the  slide  rest  till  the  cone  is 
again  complete.     A  dead  smooth  file  may  then  be  held  agiiinst  the 

Pjq.  3. 


revolving  cone ;  this  trims  the  edge  of  the  contained  template  which 
comes  out  as  a  trae  parabola.  Unless  this  is  made  to  match  a  parabolic 
figure  of  known  focus,  it  may  be  necessary  to  ascertain  the  focal  point 
of  the  blank  parabola.  This  can  be  easily  found  as  follows  (Fig.  2) : — 
Draw  a  line  a  equal  to  the  diameter  of  the  base  of  the  parabola ;  take 
a  perpendicular  to  this  6,  equal  to  the  height  from  the  base  to  the 

ExpLiLNATIOV  OF  F1QURE8. 

Fio.  1. — ^A  wooden  cone  clamped  down  by  screws  on  to  the  face  plate  of  a 
lathe.  The  axis  from  which  the  cone  was  turned  Inclined  in  the  direction  shown. 
The  dotted  section  a  is  turned  off  paralld  with  the  opposite  side ;  on  the  para- 
bolic fisuse  the  template  is  formed. 

Fio.  2.  ^Method  of  finding  the  focal  distance  of  a  blank  parabolic  figpire. 

a.  Diameter  of  base. 

b.  Distance  from  base  to  vertex. 
d  Half  the  semidiameter. 

Connect  d  with  end  of  b  by  line  c ;  a  perpendicular  from  this,  taken  from  d  at 
the  point  where  it  intersects  the  axis  below  the  base,  will  be  equal  to  the  focal 
distance  below  the  vertex. 

Fio.  8. — Outline  of  rectangular  brass  plate  to  form  a  template  for  paraboloid. 
b.  Focal  distance, 
a.  Equal  to  focal  distance  above  vertex  of  parabola. 

Cross  lines  drawn  at  irregular  but  increasing  distances,  as  shown,  measure- 
ments on  the  axis,  by  compasses,  from  a  to  each  of  these  lines ;  each  line  bisected 
by  the  same  measurements  from  the  focus  or  point  6  describes  the  outline  of  a 
parabola. 

The  dotted  segment  of  a  circle  is  struck  from  the  focus  6  representing  a  non- 
immersion  paraboloid. 
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▼ertez ;  from  the  termination  of  the  perpendicular  take  a  line  c  inter- 
secting the  half-diameter  of  the  base  line  at  d ;  another  line  is  set 
off  from  this  point  at  right  angles  to  c;  the  distance  at  the  inter- 
section of  the  axis  beyond  the  base  line  will  be  the  required  focal 
distance  of  the  parabola. 

To  those  not  possessing  the  requisite  tools,  this  method  of  cutting 
out  a  template,  of  course,  cannot  be  available.  The  plan  of  drawing 
with  a  square  and  piece  of  string,  described  in  all  elementary  works 
on  geometry,  is  so  irregular  in  its  action,  as  to  be  useless  for  small 
parabolas;  bisection  must  therefore  be  resorted  to,  which  by  careful 
manipulation  gives  a  very  true  figure.  This  operation  depends  upon 
the  following  property  of  a  parabola :  that  any  point  taken  on  the  axis 
at  a  distance  beyond  the  vertex  equal  to  the  distance  of  the  focus 
within  it,  to  any  transverse  line  on  the  axis,  will  be  equidistant  from 
the  same  line  to  the  focus.     Proceed  as  follows : — 

Provide  a  thin  brass  plate  (Fig.  8)  perfectly  square  and  flat,  of 
sufficient  size  to  enclose  the  required  parabola  for  which  it  is  to  serve 
as  a  template.  In  a  centre  line  quite  parallel  with  the  sides,  prick  off 
two  equidistances,  the  directrix  a  without,  and  the  focus  h  within 
the  vertex  of  the  parabola.  Draw  a  number  of  parallel  lines  at  right 
angles  across  the  centre  line ;  these  lines  need  not  be  set  at  any  par- 
ticular distance,  but  may  be  ruled  at  sight,  taking  the  precaution  of 
setting  them  close  together  towards  the  vertex,  and  progressively  in- 
creasing the  distance  between  them  towards  the  base.  With  fine-pointed 
dividers,  take  the  distances  of  these  lines  on  the  axis  from  the  directrix 
or  outside  mark  a  in  succession.  For  each  measurement,  shifb  the 
point  to  the  focus  h  within  the  vertex,  and  bisect  the  line  from  which 
the  distance  was  taken  on  both  sid^ ;  the  intersection  of  all  the  lines 
by  the  arcs  from  the  focus  will  give  the  outline  of  a  true  parabola. 
The  crossing  points  are  now  to  be  dotted  in  with  a  thin,  sharp-pointed 
centre  punch  applied  at  the  right  spot  under  a  hand  magnifier.  The 
surplus  brass  is  cut  out  with  a  fine  saw,  and  the  template  carefully 
filed  up  till  the  punch  marks  appear  as  simk  in  the  metal. 

The  block  of  glass  if  intended  for  a  flat-topped  or  immersion  para- 
boloid, should  have  both  its  base  and  apex  polished  off  to  the  right 
thickness  before  it  is  cemented  to  the  lathe-chuck  with  black  sealing- 
wax.  By  means  of  the  rough  edges  of  an  old  saw-file,  ground  on  one 
side  and  used  with  plenty  of  turpentine,  the  glass  is  turned  away  at  a 
very  slow  speed  till  it  is  seen  approximately  to  fit  the  template.  The 
edges  of  this  are  then  slightly  smeared  with  reddle  and  oil,  and  the 
paraboloid  fine  turned  wifii  a  keen  edge,  until  the  template  marks  it 
evenly  all  over.  In  order  to  take  out  the  rings  left  frt>m  the  turning, 
a  block  of  brass,  not  larger  than  half  an  inch  square,  is  traversed  over 
the  revolving  glass  with  coarse  and  then  smoothing  emery,  till  all 
scratches  disappear.  The  glass  is  then  polished  with  a  buff-stick,  and 
crocus  and  water,  and  finally  a  piece  of  hard  beeswax  is  held  against 
it  with  finer  crocus,  in  order  to  obtain  the  last  degree  of  polish. 

If  the  paraboloid  is  to  be  a  non-immersion  one  with  a  cupped  top, 
it  may  be  turned  flat  on  the  end  till  the  required  thickness  is  arrived 
at  and  the  hemispherical  cavity  roughly  turned  out  to  a  half-cirole 
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template  till  the  centre  is  brought  to  the  focus ;  the  cayitj  is  then 
finished  in  the  same  way  as  a  concave  lens.  Finallj,  while  rotating 
in  the  lathe  the  paraboloid  is  perforated  through  the  axis  with  a  steel 
drill  and  turpentine. 

Paraboloids  can  be  made  true  enough  for  most  purposes  if  finished 
as  above  described ;  but  if  great  accuracy  is  a  desideratum,  the  figure 
may  be  corrected  aiter  the  rough  turning  by  means  of  the  following 
appliance. 

It  is  a  property  of  the  paraboloid  that  the  face  of  every  section 
taken  parallel  to  the  axis,  is  an  exact  counterpart,  and,  in  form,  is  the 
same  parabola.  This  enables  us  to  verify  and  correct  the  figure. 
From  the  further  end  of  a  base  board,  clamped  to  the  bed  of  the  lathe, 
hinge  a  piece  of  board  about  two  inches  wide.  Let  this  be  so  a^'nsted 
that  when  the  front  edge  is  raised,  the  upper  plane  of  the  board  Mis 
exactly  parallel  with  the  lathe  centres.  Bough  file  out  a  piece  of  sheet 
brass,  something  like  the  template,  to  serve  as  a  grinder.  Lay  this 
on  the  face  of  ti^e  hinged  piece  of  wood,  and  press  it  up  on  the  revolv- 
ing glass,  smeared  with  fine  emery  and  water.  After  a  few  turns, 
lower  the  board  and  shift  the  brass  grinder  endways  to  another  posi- 
tion, either  in  or  out.  Eepeat  this  continually,  occasionally  taming 
the  brass  over  to  equalize  ilie  sides.  By  this  operation  the  parabolic 
figures,  of  both  the  grinder  and  the  glass,  will  soon  correct  each  other. 
Of  course  a  piece  of  the  swing  board  must  be  scooped  out  sufficiently 
to  admit  nearly  half  the  paraboloid. 

In  accordance  with  the  above  mode  of  procedure,  the  parabola  is 
originated  and  its  size  predetermined  by  the  given  focal  distance. 
The  ordinary  dry  parabolic  illuminator  is  usually  made  about  |  inch 
focus ;  for  an  immersion  y^  will  do  better ;  but  if  this  is  to  be  used  as 
an  animalcule-holder,  ^  ^mH  be  found  sufficient. 

Black-Ground  Illumination. — Mr.  Wenham  in  the  same  article 
says,  that  he  has  never  seen  minute  organisms  or  animalcula  so  beau- 
tifully displayed  as  by  the  truncated  paraboloid  described  in  a  paper 
published  in  the '  Transactions  of  the  Microscopical  Society  of  London ' 
in  1856.  The  paraboloid  is  mounted  so  as  to  be  used  also  as  an 
animalculcB  cage  or  live  box,  the  object  to  be  placed  in  water  on  the 
flat  top,  and  confined  by  a  thin  glass  cover ;  rays  from  a  lamp  made 
parallel  to  be  sent  in  beneath,  using  a  dry  object-glass.  The  minutest 
details  are  visible  in  their  true  colours  on  a  black  field.  He  is  not 
aware  that  anyone  has  provided  himself  with  this  piece  of  apparatus, 
and  the  knowledge  of  its  effects  probably  does  not  extend  bejond  the 
half-dozen  friends  who  have  seen  his  demonstration. 

Botating  Clips  for  Cheap  Microscopes.* — The  rotating  stage, 
when  well  made,  is  acknowledged  to  be  a  most  important  and  useful 
addition  to  any  Microscope.  It  has  this  objection,  however,  that 
when  well  made  it  is  expensive,  and  when  badly  made  it  is  worthless. 
Moreover,  it  adds  considerably  to  the  thickness  of  the  stage,  thus 
interfering  with  the  use  of  very  oblique  light. 

•  *  Am.  JouTD.  Micr.,'  iv.  (1879)  p.  93. 
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In  the  new  Microscope  of  Mr.  George  Wale  these  difficnlties  are 
obviated  by  means  of  a  rotating  clip,  shown  in  the  annexed  woodcut 

In  this  form  the  stage  is  circular,  but  immoyable ;  near  the  outer 
edge  of  the  stage,  both  on  the  upper  and  the  under  sides,  are  two 
narrow  circular  grooves,  in  which  slide  two  pins  attached  to  a  bar, 
which  lies  beneath  the  stage  (as  shown  in  the  figure)  and  which  carries 
the  dips.  To  the  middle  of  the  bar  is  attached  a  spring,  which  keeps 
the  frame  of  the  dips  in  place  on  the  stage. 


This  arrangement  not  only  allows  the  clips  to  rotate  round  the 
stage,  and  thus  permit  the  object  to  be  placed  in  any  direction  as 
regaids  the  light,  but  it  enables  the  microscopist  to  remove  the  clips 
instantly  from  the  stage,  and  thus  leave  a  clear  space  for  work  when 
the  Microscope  is  used  in  a  vertical  position.  The  clips  may  also  be 
placed  on  the  under  side  of  the  stage,  so  as  to  hold  the  slide  from 
beneath.  In  this  way  light  of  the  utmost  degree  of  obliquity  may  be 
used,  as  the  stage  then  visually  has  no  thickness  whatever. 

Contrivance  for  holding  Objects  beneath  the  Stage.*-~Dr.  Phin 
himself  describes  in  his  Journal  the  contrivance  which  we  quoted 
and  figured  under  this  heading  (at  p.  466)  from  an  English  con- 
temporary. In  addition  to  what  is  there  said,  Dr.  Phin  remarks  that 
another  important  feature  of  the  sub-stage  is  that  if  the  spring  clips 
be  made  very  light  the  arrangement  serves  as  a  safety  stage,  and  the 
most  delicate  slides  may  be  used  even  by  bunglers  without  danger  of 
having  the  slide  or  cover  fractured. 

♦  *  Am.  Joum.  Micr.,*  iv.  (1879)  p.  92. 
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Wittrock^  F.,  ^  0.  JVbrcW«ft.— Benew  of  preceding. 

Bot.  Notiser.  1879,  pp.  20-7. 

MICROSCOPY,  &o. 

Bbobck,  E.  Vamdbk — Instructions  for  the  Collection  of  Lifing  Foraminifera. 

Joum.  de  ificr.,  III.,  pp.  237-42. 
Btdsicke,  Dr.   (7.— Another  Method  of  Staining   Microscopical   Spocimens. 
lAbstr."]    [Osmio  and  Oxalic  Acids.]  8ci.-Go88ip,  No.  175,  p.  160. 

Cbbtis,  a. — On  a  Method  of  Preserying  Infusoria. 

Joum.  de  Micr.,  HI.,  pp.  242-5. 

Dymokd,  C.  H.— On  Mounting  Seeds.  Sci.-Oossip,  No.  174,  pp.  131-2. 

Exner^^  Prof.  S. — Guide  to  the  Microscopic  Examination  of  Animal  Tissues. 

{Transl.  into  French  from  the  second  German  edition  by  Dr.  F.  Schiflfers.) 

(7  figs.)    100  pp.     8vo.    Paris  and  Liege,  1879. 

Fill,  G.  E,  G.E.  -Practical  Hints  on  the  Preparation  of  Opaque  Objects  for 
Microscopical  Examination.    [Bead  before  the  Buffalo  Microscopical  Club.] 

Am.  Joum.  Mior.,  IV.,  pp.  106-11. 
Hart,  J.  N.  db. — ^Tho  Microscope  in  its  Belation  to  Medicine  and  Cerebral 
Pathology.    12  pp.    ^Reprinted  from  *  Chicago  Med.  Joum.  and  Exam.')    8vo. 
Chicago,  1879. 

Kenaut,  J. — On  HsBmatoxylic  Eosin  and  its  Employment  in  Histology. 

Comptes  Rendus,  LXXXVIII.,  pp.  1039-42. 

Robertson^  D.,  F.O.S. — Information   as  to  the  Mode  of   Collecting  Marine 

Microzoa.    (  Transl.  from  •  Trans.  Geol.  Soc.  Glasgow,*  in  •  Ann.  Soc.  Acad.  Nantes.') 

Buli.  Soc.  BeLj.  Mio-.,  V.,  pp.  199-207. 
Schafbr,  Dr.  H,— On  Injection  Methods.  Zeitschr.  Mir.,  II.,  pp.  10-16. 

Smith,  Prof.  II.  L.,Hou.  F.U.M.S.— Some  Bcmarkson  Microscopical  Manipu- 
lation.    (4  figs.)  Am.  Joum.  Slier.,  IV.,  pp.  102-6. 


Digitized  by 


Google 


644        BIBUOGBAPHT  OV  INYSBTIBRATA^  GSTfTOdJJlUL,  ETC. 

XJndebhill,  H.  M.  J.— Preparation  of  Inseots  for  Microsoopical  Examination 
(concluded),  Scu-Oosa^,  No.  174,  pp.  121-2. 

Wagkbbnagel,  p.— Preparation  of  the  Diatomaoes.    (2  figs.) 

Zeitxhr,  Mikr,^  IL,  pp.  57-68. 
WiOHHAHN,  Dr.  A. — A  Microeoopical  Study  of  some  Horonian  Clay  Slates. 

Quart,  Joim,  Geol.  Soc,  XXXV.,  pp.  156-64. 


Apparatus  for  Cutting  Thin  Coyering  Glass.    (1  fy^J) 

'  ZeU$chr,  Mikr,  11.,  pp.  77-9. 

Brobok,  E.  Takden. — Description  of  a  New  l^ind  of  Slide  for  Mounting  Dry 

Preparations,  and  specially  applicable  to  Collections  of  Foraminifera,  Entomo- 

stnicie,  &c    (1  plate.)  M^m,  Soc.  Beig.  Micr.,  IV.,  p.  111-18. 

D'AB80ir7AL. — Remarks  on  the  Microeoope. 

CB.  Soc,  Biol,  Parity  XXIX.,  pp.  124-5. 
GuNDLAOH,  E. — New   Quadruple   Objective   for   Astronomical   Telescopes. 
(4  woodcuts.)  Proc,  Am,  Assoc.,  1877  (1878),  pp.  127-34. 

Kakber,  Dr.  E.— Miorosoopy  at  the  Berlin  Technical  Exhibition  in  1879.     I. 

Zeiitehr,  Mikr.,  IL,  pp.  69-78. 
LooocK,  W.— "  Centerer  "  fbr  Slides.    (1  ig.)         8oi,'6o8sip,  Na  175,  p.  160. 
M.  Dr.^Microsoopic  Cleanliness.    ["Patent  diequered  Pumice  Tablet,**  for 
Bemoving  Stains  of  Balaam,  Pigments,  Yamishe^  ftc.j 

ScL'Oossip,  No.  175,  pp.  159-60. 
HiCBOMBTRY,  National  Oomiiittee  on.  Am.  Joum,  Micr,,  IV.,  p.  114. 

Pelletan,  Dr.  J. — ^The  Oil  Question  at  the  Boyal  Microsoopioal  Society  of 
London.  Joum,  de  Micr.^  III.,  pp.  284-7. 

Vekder,  M.  A.— Lead  Cells.  Am,  Nat.,  XTII.,  p.  409. 

Wabd,  B.  H. — ^A  Modification  of  Wenham*s  Beflex  Illuminator. 

Proc,  Am,  Assoc,,  1877  (1^78),  pp.  205-6. 
Zeiss's  Travelling  Microscope.    (1  fig.)  JgtftfocAr.  MHar,^  IL,  pp.  16-19. 
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Mbiting  or  11th  Jithe,  1879,  at  Kino's  Collbob,  Strand,  W.O. 
Thb  Pbbsidbnt  (Cb.  Bbalb,  F.E.S.)  in  thb  Chaib. 

The  President  haying  called  npon  the  Secretary  to  read  the  minutes 
of  the  preceding  meeting, 

Dr.  Millar  asked  leave  to  make  an  amendment  to  one  portion  of 
the  report — that  which  related  to  the  thanks  of  the  Society  having 
been  voted  to  the  library  committee  for  their  services  in  arranging 
the  new  room.  He  thought  that  special  reference  should  have  been 
made  in  that  vote  to  Mr.  Crisp  and  to  his  donation  of  the  three 
handsome  chairs  for  the  President  and  Secretaries  now  before  them, 
and  he  begged  to  move  that  the  thanks  of  the  Society  be  given 
accordingly. 

Mr.  Glaisher  said  that  Mr.  Crisp  seemed  determined  to  lay  the 
Society  under  as  much  obligation  as  possible,  for  in  addition  to  his 
other  services,  and  to  his  great  share  in  the  production  of  a  Journal 
which  they  might  justly  be  proud  of,  he  had  made  them  this  present. 
He  had  much  pleasure  in  seconding  the  vote  of  thanks. 

The  motion  having  been  put  and  carried  unanimously,  the  minutes 
of  the  preceding  meeting  were  read  and  confirmed. 

The  President  said  that  before  proceeding  to  the  business  of  the 
meeting,  he  had  a  sad  duty  to  perform  in  announcing  the  loss  of  one 
of  their  most  valued  Fellows,  Mr.  Charles  Brooke,  F Jt.S.,  who  was 
well  known  amongst  them  from  his  past  services  as  member  of  the 
Council  and  twice  President. 

Mr.  Olaisher  said  that  the  loss  which  they  had  experienced  was 
indeed  a  serious  one.  Having  known  Mr.  Brooke  for  many  years,  he 
could  speak  to  the  deep  interest  which  he  took  in  the  welfare  of  their 
Society,  and  his  readiness  at  all  times  to  do  his  best  to  advance  micro- 
scopical science.  He  had  therefore  risen  to  move  that  a  letter  of  con- 
dolence should  be  forwarded  to  Mr.  Brooke's  relatives  on  behalf  of 
the  Society,  expressing  their  sense  of  the  great  loss  which  the  Society 
had  sustained,  and  their  appreciation  of  the  benefits  which  it  had 
derived  from  Mr.  Brooke's  association  with  them. 

Dr.  Millar  having  seconded  the  motion,  it  was  carried  unanimously. 


The  List  of  Donations  (exclusive  of  exchanges)  received  since 
the  Ust  meeting  was  submitted,  and  the  thanks  of  tiie  Society  given  to 
the  donors;  special  reference  being  made  by  the  President  to  the 
handsome  volxmie  presented  by  Mr.  Glaisher. 

From 
Certes,  A.— Sur  una  M^thode  de  Gonseryatlon  dee  Infusoires. 

(Extracted  from  *  Gomptee  Rendns.')    1  plate The  Author, 

Hyatt,  J.  D.— The  Sting  of  the  Honey-Bee.    (Extracted  from 

the  *  Am.  Quart  lucr.  Journ.')    9  pp.,  2  plates      . .      ..        Ditto, 
Beport  upon  United  States  Oeographical  Barveys  West  of  the 

One  Hundredth  Meridian.     Vol.  ir.  Palaeontology.    4to. 

Washington,  1877.    219  and  370  pp.,  83  plates        ..      ..     Mr,  Glaisher, 
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From 

Slack,  H.  J^  F.G^.,  &a~Maryels  of  Pond  Life.   8rd  edition. 

158  ppn  7  plates  and  50  woodoute.    6?o.    London,  1878.    Ur,  Crisp. 

Yan  Heurck,  H. — Le  Microscope :  sa  Ckmstraction,  son  Manie- 
ment,  et  son  Application  k  TAnatomie  T^g^tale  et  anx 
Diatom^es.  Srd  edition.  346  pp.,  12  plates  and  170  wood- 
cuts.   8vo.    Bmxelles,  1879        Th4  Auikor. 

Woodward's  Prism.    (Described  in  *  Joorn.  Boy.  Micr.  Soo.,' 

i.  (1878)  p.  246.) Mr.  Crisp. 

Young's  Oamphine  Lamp  Cotton,  for  distribution  among  the 

Fellows Mr.W.ZSvffoik. 

Zittel,  K.  A.— Beitrage  zur  Systematik  der  fossilen  Spongien. 

132  pp.,  10  plates.    8yo.    Stuttgart,  1879 Mr.  Crisp. 


The  President  said  he  had  much  pleasure  in  announcing  that  ihey 
were  favoured  that  evening  by  the  presence  of  a  distinguished  Honorary 
Fellow  of  the  Society — Professor  Abbe,  of  Jena — who  would  read  a 
paper  *^  On  a  New  Method  of  Correcting  Spherical  Aberration." 

Professor  Abbe  on  rising  was  very  wannly  received  by  the  meeting, 
and  proceeded  to  explain  the  method  which  he  had  adopted  for  oor- 
recting  spherical  ab^ration,  illustrating  his  remarks  by  diagrams  on 
the  black-board  as  he  proceeded.  He  also  exhibited  an  objective  in  its 
complete  form  made  upon  the  new  principle. 

The  President,  in  moving  a  vote  of  thanks  to  PzofesBor  Abbe  for 
his  communication,  felt  sure  that  the  meeting  must  have  been  highly 
gratified  by  his  ver^  dear  explanation  of  a  d^cult  subject. 

Mr.  Wenham  said  it  appeared  to  him  that  Professor  Abbe  had 
mooted  a  very  important  question  in  reference  to  the  difference  between 
the  magnifying  power  of  the  centre  and  the  margin  of  the  field,  whidii 
had  not  yet  been  properly  investigated.  He  wished  to  ask  Professor 
Abbe  whether  he  found  that  this  distortion  bore  any  regular  ratio  tp 
the  angle  of  aperture  ? 

Professor  Abbe  said  that  the  difference  of  amplification  was  not  the 
same  as  distortion.  It  was  a  difference  of  amplification  which  might 
arise  in  the  centre  of  the  field  of  view  from  difference  of  conjugate 
points.  It  was  quite  distinct  from  the  distortion  due  to  difiEerent 
amplification  in  different  parts  of  the  field. 

Mr.  Palmer  inquired  what  particular  form  of  front  lens  was 
employed. 

Professor  Abbe  said  he  had  Iwought  one  with  him  to  show  the 
construction.  It  was  a  lens  about  5^  greater  than  a  hemisphere,  and 
was  mounted  on  a  very  thin  plane  plate  of  glass,  of  somewhat  greater 
diameter  than  the  plane  face  of  the  lens,  the  projecting  jsone  serving 
for  the  mounting  in  the  metal  cell.  This  tiie  Professor  exhibited, 
also  givinff  a  diagram  showing  the  posterior  lenses  in  ihe  combination, 
and  explaining  wherein  the  new  arrangement  differed  from  previous 
combinations.  Very  great  difficulty  had  been  met  with  in  producing 
accurate  figure  to  the  edge  of  this  new  front  lens ;  he  could,  however, 
vouch  for  the  fact  that  excellent  figure  had  been  obtained  up  to  5^  or 
10°  beyond  the  hemisphere. 

Mr.  Beck  thought  they  must  all  feel  very  much  indebted  to 
Professor  Abbe  for  bringing  this  subject  before  them,  but  he  wi^ed 
to  inquire  whether  tlie  plan  which  he  had  suggested  for  doubling  up 
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(4K>  to  flay)  the  red  and  blue  rays  at  Uie  margin  of  the  olijeci-glasB  was 
not  somewhat  similar  to  the  e£fect  prodaoed  in  the  eye-pieoe  of  the 
telescope  by  making  the  red  and  blue  rays  cross  over. 

Professor  Abbe  said  that  there  was  a  certain  bimilarity,  but  there 
was  also  a  considerable  difference.  He  then  further  explained  by  means 
of  drawings  the  conrse  taken  by  rays  departing  from  di£Eerent  points 
and  passing  through  the  object-glass. 

Mr.  Ii^^pen  hoped  that  in  passing  a  cordial  vote  of  thanks  to 
Professor  Abbe,  they  would  not  omit  to  compliment  him  u]K>n  haying 
taken  a  conrse  so  very  rarely  pursued  by  those  who  worked  at  the 
theory  and  practice  of  optics;  he  had  not  only  made  a  most  valuable 
improvement  in  objectives,  but  had  at  once  explained  its  principles 
and  method  of  construction. 


Mr.  Crisp  said  that  they  had  to  signalise  the  ^^esence  amongst 
tiiem  that  evening  of  an  Ex-oiBcio  Fellow,  elected  under  the  amended 
Bye- laws — Dr.  H.  E.  Fripp,  the  Preradent  of  the  Bristol  Naturalists' 
Society — who  was,  he  believed,  the  first  Ex-officio  Fellow  (not  being 
also  an  Ordinary  Fellow)  whom  they  had  yet  had  the  opportunity  of 
welcoming.  Dr.  Fripp  had  (as  he  expressed  it,—  by  way  of  recognition 
for  the  compliment  paid  to  his  Society)  sent  them  a  most  valuable 
paper  *'On  the  Theory  of  IlluminatiDg  Apparatus  employed  with 
the  Microscope.*'  The  paper  was  a  long  one,  and  at  that  late  hour 
they  could  not  do  justice  to  it  in  full,  but  he  would  earnestly  recom- 
mend all  working  microscopists  to  study  the  paper  when  it  appeared 
in  the  Journal. 

Portions  of  the  paper  were  then  read  (see  p.  603). 

The  President  luiving  invited  Dr.  Fripp  to  make  some  remarks, 

Dr.  Fripp  said  that  he  rose,  not  to  speak  about  his  paper,  but  to 
allude  to  the  circumstance  of  his  being  ^nresent  with  them  on  that 
occasion,  no  longer  as  a  visitor,  but  by  the  courtesy  of  the  Society  as 
one  of  its  Fellows.  For  this  courtesy  he  desired  to  show  himself 
grateful  in  the  directest  manner  which  common  sense  dictated,  namely, 
by  accepting  the  good  things  which  came  in  his  way,  and  evindng  lus 
appreciation  by  hearty  enjoyment  of  them.  But  he  willed  also, 
as  one  of  the  first  of  the  Ex-officio  Fellows  under  the  new  rule,  to 
add  that  he  tliought  the  step  taken  by  the  Society  in  holding  out  a 
hand  of  fdlowship  and  help  to  those  at  a  distance  who  were  working 
with  less  advantages  to  the  same  end  rightly  accorded  with  the  true 
instincts  of  science  and  the  enlarged  spirit  of  the  age.  He  therefore 
felt  that  those  who  were  thus  favomed  were  called  upon  to  make 
whatever  humble  return  they  might  be  able. 

Mr.  Beck  much  regrelied  that  an  opportunity  had  not  been 
afforded  of  having  a  discussion  on  the  subject  of  Dr.  Frijqp's  paper,  as 
it  had  a  very  important  bearing  on  the  practical  working  of  the  Micro- 
scope. Just  lately  a  person  desoribed  to  him  some  very  remarkable 
appearances  which  he  had  observed,  and  he  was  enabled  to  show  that 
tliey  were  entirely  due  to  a  defect  in  his  illuminating  apparatus.  He 
thought  that  it  would  be  well  to  have  a  full  discussion  on  the  sulject. 

The  President  said  that  from  pressure  of  time,  as  they  had  other 
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papers  before  them,  it  would  be  neoesMury  to  postpone  tiie  discnssicm — 
ft  postponement  whioh  was  the  less  to  be  regretted,  inasmuch  as  Dr. 
Fripp  had  been  kind  enongh  to  promise  them  a  second  paper  on  the 
subject  at  an  early  date,  when  the  discussion  could  take  place  with 
the  ad? antage  of  their  having  then  had  an  opportunity  of  reading  the 
present  paper  in  print. 

Dr.  W.  K.  Ord  then  stated  the  chief  points  in  his  paper,  ^  On 
some  Causes  of  Brownian  MoTcments." 

Mr.  VVenham  said  that  Dr.  Ord  appeared  to  have  experimented  on 
substances  which  were  liable  to  change,  and  inquired  whether  he 
attributed  the  movements  to  decomposition,  and  whether  they  were 
found  eventually  to  cease. 

Dr.  Ord  said  that  the  movements  he  had  described  went  on  as 
long  as  they  could  be  observed.  Decomposition  no  doubt  had  much  to 
do  with  the  movement  in  question,  but  not  putrefaction ;  and  chemical 
metamorphoses  appeared  to  play  a  very  important  part  in  it. 

Mr.  Wenham  remembered  about  twenty  years  ago  experimenting 
with  a  mixture  of  oil  and  albumen,  and  in  one  case  he  obtained  a  very 
curious  effect:  having  confined  some  of  the  substance  in  a  small 
space  80  as  to  get  a  narrow  channel  full  of  molecules,  he  found  that 
when  they  could  not  move  laterally,  they  kept  up  a  continuous  move* 
ment  along  the  channel  in  a  manner  which  very  closely  resembled 
cyclosis  in  plants. 

Dr.  Ord  mentioned  another  interesting  experiment.  If  a  small 
quantity  of  white  of  egg  was  diluted  wi^  one-third  its  volume  of 
water,  and  to  this  was  added  one-tenth  the  quantity  of  liquor 
potass8d,  and  then  some  oil  were  mixed  with  it  (by  preference 
neat's-foot  oil),  and  this  mixture  were  left  for  a  fortnight  or  three 
weeks,  they  would  find  in  the  first  place  a  number  of  molecules 
covered  with  laminiB  of  coagulated  albumen.  In  a  certain  number 
of  these  they  would  find  an  interior  globule  with  a  pellicle  of  its  own, 
and  sometimes  they  would  also  find  these  filled  ?rith  a  number  of  the 
most  minute  molecules  all  engaged  in  the  quickest  possible  Brownian 
movements. 

Mr.  Wenham  said  he  had  in  his  possession  a  slide  of  quartz  con- 
taining a  small  bubble  of  liquid — supposed  to  be  carbonic  acid — which 
had  a  continuous  motion,  and  this  had  been  going  on  many  years. 

Professor  Kellioott's  letter  to  Mr.  Crisp  as  to  Amurcoa  Umgupina, 
described  at  p.  157,  was  read,  in  which  he  said,  '*  It  is  a  poor  traveller, 
and  is  at  present  known  only  in  the  water  supplies  of  cities  along 
the  Great  Lakes,  and  obtained  «by  filtering  the  water  through  muslin, 
by  which  process  a  sediment  of  dirt  and  living  forms  is  obtained, 
with  which  the  rotifer  soon  gets  entangled,  and  tiben  dies.  When 
they  are  plentiful,  usually  during  the  autumn,  clean  gatherings  are 
to  be  had.  1  have  made  many  trials  at  capturing  them  since  receiving 
your  letter  asking  me  to  send  some,  but  thus  far  without  success.  1 
will  keep  a  look-out  for  them,  and  will  send  a  good  sample  as  soon  as 
they  can  be  had." 
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The  following  five  Papers  were  taken  ae  read  in  oonseqnence  of 
want  of  time : — 

Mr.  H.  J.  Carter,  P.R.S. :  On  a  New  Species  of  Excavating  Sponge 
{AlecUma  MiUari);  and  on  a  New  Species  of  Ehaphidotheca  (B. 
affinis).    (See  p.  493.) 

Mr.  H.  J.  Carter,  F.R.S. :  On  a  New  Genus  of  Foraminifera  (Aphro* 
tina  informis) ;  and  Spicolation  of  an  nnknown  Sponge.    (See  p.  500.) 

Colonel  J.  J.  Woodward,  Hon.  F.E.M.S. :  Observations  suggested 
by  the  Study  of  Amphiplewra  peUudda,  mounted  in  Canada  Balsam,  by 
Lamplight  and  Sunlight,  with  various  Objectives.* 

Colonel  J.  J.  Woodward,  Hon.  F.R.M.S. :  Note  on  Abbe's  Experi- 
ments on  Pleuroaigma  angulatum, 

Herr  A.  Grunow,  Hon.  F.B.M.S. :  New  Species  and  Varieties  of 
DiatomaoesD  from  the  Caspian  Sea ;  Translated,  with  additional  Notes, 
by  F.  Kitton,  Hon.  F  Jt.M.S. 

Mr.  Crisp  said  that,  in  accordance  with  the  views  expressed  in  the 
last  report  of  the  Council,  he  had  from  time  to  time  prepared  notes 
of  recent  observations,  illustrated  with  diagrams,  but  at  none  of  the 
meetings  had  there  been  any  time  for  him  to  deal  with  them,  owing 
to  the  other  business.  As  the  session  was  now  closing,  it  would  be 
useless  to  hold  them  over  longer,  and  he  proposed  to  print  one  of 
them  in  the  next  number  of  the  Journal,  viz.  Professor  Balbiani's 
**  Observations  on  Notommata  Wemeckiiy  and  its  Parasitism  in  the 
Tubes  of  Vaucheria  "  (see  p.  530),  and  later,  if  space  allowed,  Professor 
Malassez's  '^  Correction  of  the  Distortions  produced  by  the  Camera 
Lucida  of  Milne-Edwards  and  of  Nachet,"  and  "  Note  on  the  Measure- 
ment of  Microscopic  Amplifications." 

The  President  in  wishing  the  Fellows  a  pleasant  vacation  said 
that  they  might  all  congratulate  themselves  upon  the  present  position 
of  the  Society.  Many  improvements  had  recently  been  carried  out ; 
their  finances  were  in  an  exceptionally  favourable  state,  the  capital 
account  having  been  increased,  and  the  revenue  Yor  the  present  year 
being  no  less  than  200Z.  in  excess  of  that  of  last  year ;  they  had 
acquired  the  use  of  the  excellent  room  in  which  they  were  assembled, 
and  they  had  had  nearly  fifty  applications  for  OrcQnary  Fellowship, 
which  Bfr.  Crisp  told  him  was  an  unprecedented  increase  in  so  short  a 
time,  there  being  still  three  more  meetings  to  complete  the  year.  He 
hoped  that  they  would  continue  to  prosper,  and  that  the  Fellows  would 
not  be  idle  during  the  recess,  so  that  they  might  have  a  good  number  of 
interesting  subjects  for  consideration  when  the  meetings  were  resumed. 

The  following  Objects,  Apparatus,  &c.,  were  exhibited:— 
Professor  Abbe : — Objectives  and  combinations  of  lenses  illus- 
irating  his  paper. 

Mr.  A.  de  Souza  Guimaraens: — Biorite  (Napoleonite^ ;  Diorite 
(quartz) ;  Hauyne ;  Lava  (Vesuvius) ;  Liparite  (SphsBrulitic).  (Pre- 
pared by  Dr.  Eduard  Kaiser,  of  Berun.) 

*  The  pbotogmphs  did  not  arrive  in  time  for  the  meeting,  but  will  be  exhibited 
at  the  October  meeting. 
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Mr.  L07 : — ^Larra  of  OdanestU  poiatoria  (the  Drinker  Moth). 

Mr.  F.  M.  Rogers: — Electrical  moanting  table,  described  at 
p.  469. 

Mr.  Crisp : — (1)  Professor  A.  de  Lasaulx's  apparatus  for  deter- 
mining  the  angle  of  the  optic  axes  of  crystals  with  the  Microscope, 
described  at  p.  191.  (2)  Fresh-water  Myns  from  Baffido,  referred  to  at 
p.  52,  with  some  nndetermined  Bhizopods  adhering  to  it  (sent  by  Pro- 
fessor D.  S.  Eellicott,  of  Buffiilo).  (3)  tfroglena  volvox  (from  Mr.  Bolton). 

Hew  Fellows:— The  following  were  elected  Ordinary  FeUows:— 
Messrs.  H.  S.  Carpenter,  F.C.S.,  A.  C.  Cole,  J.  A.  Douglas,  Bomyn 
Hitchcock,  G.  L.  Nichols,  J.  Stnbbins,  and  T.  E.  Watson. 

The  Presidents  for  the  time  being  of  the  following  Societies  were 
elected  Ex-officio  Felloum : — 

Gbbmamt. — E.  Prenssische  Akademie  der  Wissensohafien  zn 
Berlin.  (Dresden)  E.  Leopoldinisch-Carolinische  Dentsche  Akademie 
der  Natorforscher.  (MOnchen)  E.  Bayerische  Akademie  der  Wissen- 
schaften. 

Austria  -  HuNGABT. — (Wien)  E.  Akademie  der  Wissensohafien 
(Prag)  E.  Bdhmische  Gesellschaft  der  Wissenschaften.  (Budapest) 
Hungarian  Academy. 

Holland.— (Ainsterdam)  E.  Akademie  van  Wetenschappen. 

Denmark. — (Ejdbenhavn)  E.  Danske  Yidenskabemes  Selskab. 

SwKDKN. — (Stockholm)  E.  Svenska  Yetenskaps-Akademien. 

BwiTZBBLAND. — (Zurich)  AUgcmeine  Schweizerische  Gesellschaft 
fur  die  G^sammten  Naturwissenschaften  (Soci^t^  Hely^tiqne  des 
Sciences  Naturelles). 

Fbanoi. — (Paris)  Academic  des  Sciences. 

BsLGiuif . — (Bruxelles)  Acnddmie  Boyale  des  Sciences,  des  Lettres 
et  des  Beaux- Arts  de  Belgique. 

Italt. — (Boma)  B.  Accademia  dei  LinceL 

PoBTTTOAL. — AcBbdemia  B.  das  Sciendas  de  Lisboa. 

BussiA. — ^Acad^mie  Imp^riale  dea  Sciences  de  St.  P^tersbonrg. 


Thb  Obdinart  Wbdnbsdat  Eysning  Mebting  in  thb  Librabt, 
on  the  18th  June,  was  very  numerously  attended,  to  hear  Professor 
Abbe  give  a  demonstration  of  his  *'  Theory  of  the  Microscope  and 
nature  of  Microscopic  Yision,"  by  the  aid  of  the  special  apparatus 
belonging  to  the  University  of  Jena,  devised  by  him  for  the  purpose. 

The  apparatus  consists  of  an  objective  of  about  1  foot  focal  length, 
with  a  condenser  of  the  same  power,  the  illuminating  beam  from  the 
.lamp  being  in  the  focal  point  of  the  latter,  so  that  parallel  rays  Ml 
on  ihe  objects  exhibited,  which  consist  of  gratings  of  various  forms 
ruled  on  plates  of  glass  coated  with  a  very  fine  film  of  lampblack. 
The  instrument,  in  fact,  forms  a  Microscope  of  unusually  low  power, 
and  consequent  large  scale.  The  sub-stage  was  designed  some  years 
ago,  and  was  the  same  in  principle  as  that  of  Mr.  Zentmayer  of 
Philadelphia.  Some  of  the  most  curious  of  the  experiments  wers 
produced  by  the  illuminating  beam  being  made  to  fidl  with  oblique 
incidence  on  the  gratings  by  means  of  the  swinging  sub-stage. 
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The  Professor  explained  and  illnstrated  by  diagrams  on  the  black- 
board the  essential  points  of  the  yiews  ho  pnt  forward  in  1874,  as  to  the 
manner  in  which  the  microscopic  image  is  formed,  and  the  causes  of  the 
appearance  presented  by  certain  deta^  in  the  image,  which  he  showed 
to  be  due  to  the  influence  of  the  internal  structural  constitution  of  the 
object  upon  the  rays  of  light  transmitted  through  it,  the  microscopic 
image  of  an  object  with  very  fine  details  being  in  fact  composed  of  two 
images,  an  '^  absorption  image  "  and  a  '*  diffraction  image,'*  and  the 
ordinary  theory  that  explained  the  formation  of  the  image  by  the 
geometrical  method,  and  attributed  the  action  of  wide-angled  glasses 
to  shadow  effects,  being  altogether  fallacious.  He  showed  the  produc- 
tion of  spurious  lines,  hexagons,  <&c.,  in  the  same  object,  when  different 
diaphragms  were  used,  and  gave  other  interesting  demonstrations  of 
his  theory,  with  a  perfection  (by  means  of  the  new  apparatus)  that 
could  not  be  attained  with  the  ordinary  Microscope. 

The  Professor's  views  have  already  been  published  in  eatenso^*  but 
be  added  a  new  demonstration,  of  which  he  has  promised  to  write  a 
short  explanation  for  the  October  number  of  the  Journal. 


SOIBNTIFIO  EVENINO. 

The  second  Scientific  Evening  of  the  Session  was  held  in  the 
Libraries  of  King's  College,  on  the  evening  of  Wednesday  the  21st 
May,  1879. 

The  following  were  the  objects,  Ac,  exhibited: — 
Dr.  E.  W.  Akbone: 

Dissection  of  drone-fly,  showing  sucking  stomach,  chyle  stomach, 
tracheal  vessels,  nervous  system,  &c 
Mr.  P.  W.Andrews: 

Crystals  from  the  surface  of  an  ancient  terra-cotta  Etruscan  vase, 
and  from  a  glazed  terra-cotta  Spanish  mosaic  of  the  fifteenth 
century. 
Mr.  Charles  Baker : 

Model  binocular  and  model  histological  Microscopes. 
Mr.  W.  A.  Bevington  : 

Stephenson's  erecting  Microscope. 

Lung  of  frog. 
Mr.  Arthur  Cole : 

A  series  of  24  slides  of  aromatic  salts  for  the  polariscope,  prepared 
by  Dr.  Otto  N.  Witt. 
Mr.  Frank  Crisp : 

Mdicerta  tubicolaria. 

Trachdiua  ovum, 

♦  See  •Arch.  Mikr.  Anat/  (Max  Schulze),  ix.  (1874).  " Oontribntioii  to 
the  Theory  of  the  Biidoecope,"  translated  by  Dr.  H.  E.  Fripp  in  the  'Proceedings 
of  the  Bristol  Naturalists*  Society,*  n.  s.,  i.  (1875)  p.  200,  and  extracted  in  ytat 
in  'M.  M.  J.,'  xiy.  (1875)  pp.  191  and  245.  See  also  Mr.  J.  W.  Stephenson's 
paper,  **  Obeeryations  on  Prof.  Abbe's  Experiments  iUnstrating  his  Theory  of 
Microscopic  Visfon,"  in  *  M.  M.  J.,'  xvii  (1877)  p.  82  (1  plate),  and  Mr.  Crisp's 
*«0n  the  Influence  of  Dii&action  in  Microscopic  Vision,''  *  Jonm.  Quek.  Micr. 
Club./  Y.  (1878)  p.  79  (1  plate). 
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Mr.  Oharlos  Dnnning : 

Limnnria  terebrant,  and  Chdma  terebrans. 
Mr.  Frederick  Fitch : 

CEsophaguB  of  blow-fly,  showing  constrictions. 
Mr.  Edward  Gborge : 

Spores  and  elaters  of  Targiania  Michelii^  Fossambronia  pueUla, 
Aneura  pinguie,  and  other  Hepaticas. 
Mr.  A.  de  Sonza  Gnimaraens  : 

Tooth  of  Dendrodue, 

Arborescent  crystals  in  glass. 
Mr.  Henry  F.  Hailes : 

Foraminifera  from  Port  Adelaide. 
Messrs.  How : 

Trachyte,  Hypersthenite  from  Penig  in  Saxony,  and  Chert  from 
the  Middle  Drift  near  Wood  Qreen. 
Mr.  W.  T.  Loy: 

Series  of  dissections  illustrating  the  anatomy  of  Meloe  cicairicoeui 
and  larva  of  Bontibyx  mart  with  dorsal  vessels  injected. 
Mr.  J.  Mayall,  jun. : 

Abbe's  apertometer,  with  Powell  and  Lealand's  and  Zeiss*s  oil-im- 
mersion objectives. 
Mr.  A.  D.Michael  : 

Nothrue  theleprocttiSy  one  of  the  Onbatide,   and  the  newly  dis- 
covered nymph  of  Tegeocranus  latua. 
Dr.  J.  Millar : 

An  nndescribed  boring  sponge. 
Mr.  E.  T.  Newton : 

Sections  of  brain  of  Blatia, 

Model  of  insect's  brain. 
Messrs.  Powell  and  Lealand : 

^  oil-immersion  objective. 
Mr.  B.  W.  Priest : 

Marine  alga — Wrangdia  multifida, 
Mr.  Henry  J,  Roper  : 

Fnngi — Peridermium  pint  and  Aecidium  atneulare, 
Mr.  Walter  W.  Beeves : 

Fresh-water  Algaa — BuIbochcBte  eeligera  and  B,  pygnuBa^ 
Mr.  Charles  Stewart : 

Section,  stained,  of  bud  of  FraxinuB  excelnar  and  the  growing- 
point  of  Ghara. 
Mr.  J.  W.  Stephenson : 

A  Salpa — prepared  with  ^  per  cent  of  osmic  acid. 
Mr.  Amos  Topping : 

Mouth  of  tadpole. 

Tongue  of  garden  spider. 
Mr.  F.  H.  Ward : 

New  micro-spectroscope. 
^  Series  of  sections  of  plant-stems  stained. 

Waltbb  W.  RiBvis, 
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XXX.— On  a  New  Species  of  Cothumia.    By  John  Davis,  F.R.M.S. 

(Bead  Uth  May,  1879.) 

Platb  XX. 

On  reoenily  examining  some  sea-water,  I  discovered  a  colony  of 
Infusoria,  which  for  brilliancy  of  colour  and  peculiarity  of  form, 
differ,  I  think,  from  any  species  hitherto  described. 

The  water  was  taken  from  the  "  sea-horse"  tank  in  the  vestibule 
of  the  Brighton  Aquarium  (by  the  kind  permission  of  Mr.  Lawler, 
the  tank  manager).  The  animals  were  attached  to  ConfervaB  which 
had  been  growing  on  the  rocks  for  about  three  years,  and  some 
small  twigs  placed  there  for  the  Hippocampi  were  completely 
covered  with  them.  They  undoubteoly  belong  to  the  genus 
Cothvmia. 

The  lorica  is  generally  indistinctly  divided  into  three  or  four 
transverse  segments,  or  rings,  and  is  attached  by  a  pedicle  to  the 
ConfervaB.  It  is  apparently  homy,  and  is  of  a  bright  orange 
colour,  but  with  a  condensed,  side,  light  inclines  to  a  yellowish 
brown,  similar  to  the  colour  observed  on  the  tube  of  Mdieerta 
ringens.  This  colour  is  deeper  at  the  lower  end  of  the  tabe,  and 
becomes  gradually  fainter  towards  the  distal  extremity,  where 
scarcely  any  trace  of  colour  is  seen. 


EXPLANATION  OF  PLATE  XX. 

Fig.  1. — ^Animal  piotroded.  a  a,  forked  8et«Q.  6,  operoulam.  c,  outer  wreath 
of  cilia,  rfrf,  contractile  vesicles.  <?,  unknown  organ.  /,  clear  space.  ^,  posterior 
processes.  A,  strengthening  band,  j,  prolongations  of  footstalk,  k^  central  wreath 
of  cilia. 

Fio.  2.— Animal  contracted,  a,  operculum.  6  6,  contractile  vesicles,  c,  unknown 
organ,    dj  muscular  bands  beneath  the  operculum. 

Fig.  3. — ^Individual  with  y^ng  attached,  a,  unknown  organ.  6,  free  end. 
Cy  contractile  vesicle,  rf,  egg-like  bodies,  ef^  contractile  vesicles.  ^,  unknown 
oigan. 

Fio.  4. — ^Young  animal    a,  wreath  of  cilia,    h,  end  of  lorica. 

Fig.  5. — ^Young  animal,  a,  rudimentary  operculum.  6,  body  of  adult, 
c,  end  of  lorica,  (/,  unknown  organ. 

VOL.   IL  2  X 
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In  some  individiiAk  the  segmentation  can  be  distinctly  seen,  bat 
in  others  it  appears  merely  as  a  sliffht  cormgation.  The  lowest 
s^ment  is  mnch  larger  and  broader  than  the  others. 

By  means  of  carmine,  I  was  able  to  impart  a  brilliant  hue,  not 
only  to  the  tnbe,  but  to  the  pedicle,  and  I  then  saw  for  the  first 
time  small  Infusoria  attached  to  the  surface  of  the  lorica  and 
pedicle. 

The  free  extremity  of  the  animal,  when  it  is  extended,  is  of  an 
oval  form,  hardly  as  long  or  as  broad  as  the  aperture  of  the  lorica. 
At  one  end  is  placed  an  operculum,  so  that  when  the  body  is 
contracted  it  closes  the  narrow  part  of  the  neck  of  the  lorica  (see 
Fig.  2).  In  the  centre  there  is  a  round  protuberance,  which 
appears  to  be  of  the  same  substance  as  the  lonca. 

This  extremity  much  resembles  that  described  by  Mr.  F.  W. 
Button.*  Its  flat  surface  is  placed  transversely  to  the  month  of 
the  lorica,  and  it  is  furnished  with  two  strong  cilia,  or  setsB,  which 
are  forked  at  about  half  their  length.  Besides  these  there  are  a 
number  of  much  finer  cilia  arranged  round  the  margin,  and  in  the 
centre  is  a  wreath  of  yery  minuto  cilia  in  constant  motion. 

The  forked  appendages  and  long  marginal  cilia  moye  with  a 
spasmodic  jerk,  and  are  yery  irregular  in  their  action ;  they  do  not 
cause  a  yortex  in  the  water  like  the  central  cUia. 

In  the  anterior  part  of  the  animal  are  two  contractile  yesidea 
No  eye-spots  were  apparent 

The  body,  when  extended,  is  spindle-shaped;  containing 
granules  of  yarious  shades  from  a  pale  yellow  to  a  dark  green, 
amongst  which  are  a  number  of  yacuoles.  Towards  the  posterior 
extremity  the  body  is  of  a  dark  sepia  tint,  but  contains  a  light- 
coloured  and  rather  large  spot. 

When  the  animal  is  extended  it  is  much  smaller  than  the  lorica, 
but  when  contracted  it  fills  the  lower  portion  of  it,  as  shown  in 
Fig.  2.  At  the  lower  extremity  of  the  tube  the  homy  substance 
doubles  on  itself  and  forms  a  band  running  round  the  margin  of  the 
body;  from  which  project  two  processes  growing  parallel  with 
the  j^dide.    The^  show  no  signs  of  structure. 

The  footstalk  is  1^  times  the  length  of  the  lorica  in  the  adult 
It  is  composed  of  a  much  more  honw*  substance,  as  I  find  it  always 
bent  abruptly,  forming  an  angle.  The  proximal  end  of  the  stalk 
is  slightly  expanded,  and  tlurows  out  a  number  of  prolongations 
of  yarious  lengths,  some  going  half  round  the  Gonferyae.  I  did 
not  obserye  the  animal  at  any  time  contract  its  stalk,  or  in  fact 
exhibit  any  moyement  in  this  part.         • 

The  animals  appear  to  possess  a  great  amount  of  sensitiyeness 
to  external  influences.  Sometimes  by  darkening  the  stage  or  by 
the  slightest  moyement  they  will  instantly  conhact,  and  will  not 

♦  Thifl  Journal,  i.  (1878)  p.  49. 
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fully  protrude  for  some  time,  which  makes  them  very  difficult  to 
examine.  They  are  all  solitary  and  very  sloggish.  I  have  never 
been  able  to  cause  them  to  imbibe  coloured  matter. 

Size,  about  7^  of  an  inch,  including  the  footstalk,  when  fall 
gi^wn. 

Fig.  3  shows  a  young  animal  growing  on  the  lorica  of  an  adult ; 
no  tra^  of  an  operculum  could  be  seen  in  this  individual.  Fig.  5 
shows  the  first  appearance  of  an  operculum  in  a  rudimentary  form, 
seven  hours  afterwards.  The  young  are  always  colourless  an^ 
transparent,  and  show  no  signs  of  corrugation  of  their  loric». 

Iig.  4  is  the  appearance  of  the  distal  end  of  the  young  animal 
eight  hours  after  that  in  Fig.  3,  showing  a  wreath  of  cilia. 

If  this  species  is  new,  I  propose  calling  it  Oothumia  conrugata. 
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XXXL — On  some  Causes  of  Brownian  Movements. 
By  WiLLUM  M.  Obd,  M.D.  Lond.,  FJLM.S.,  &c 

{Read  Uth  June,  1879.) 

Thi  following  commnnioation  embodies  the  resnlts  of  experimental 
obeenrations  on  those  movements  of  minnte  partides  in  fluids 
which  are  commonly  called  *'  Brownian."  I  prefer  retaining  this 
name  for  them  in  spite  of  the  existence  of  the  old  term,  *'  mole- 
^olar,"  and  of  such  terms  as  ''  titnbation  "  and  ^  pedesis,"  smce, 
while  no  hypothesis  is  asserted,  everyone  at  once  knows  what  is 
meant  when  JBrownian  movements  are  spoken  o^  and,  what  is  of  no 
little  importance,  the  term  is  extensively  used  on  the  Continent. 

The  first  experiments  to  be  noticed  were  made  with  emulsions 
of  oil  and  albumen,  and  were  suggested  by  phenomena  obsenred 
durinff  the  repetition  of  Ascherson's  expermients.  Ascherson,  as 
is  well  known  to  physiologists,  demonstrated  *  that,  when  oil  and 
albuminous  fluid  are  brought  into  contact  with  each  other,  a 
tough,  elastic  film,  the  "  haptogen  membrane,"  is  formed  between 
them;  and  that  when  the  oil  and  albumen  are  shaken  together 
so  as  to  form  an  emulsion,  every  globule  of  oil  is  instantly  sur- 
rounded with  a  delicate  pellicle,  which  he  called  a  "cell-membrane." 
The  experiment  is  of  course  easily  repeated.  And  then  it  is  always 
seen  that  the  oil-drops  are  surrounded  each  by  a  thin  coat  of 
albuminous  matter,  wnich  prevents  them  from  fusing  with  each 
other,  as  oil-drops  fuse  after  oil  has  been  shaken  with  water  or 
with  alkaline  solutions.  We  see  the  condition  which  exists  in 
yolk  of  eggs  and  in  milk.  Under  high  powers  of  the  Microscope 
the  albumen-invested  oil-drops  are  found  to  be  in  constant  movement. 

Experiment: — Some  egg-albumen  is  well  shaken  with  thirty 
TOrts  of  distilled  water,  and  the  solution  is  cleared  by  filtration, 
being  now  mixed  with  an  equal  bulk  of  olive  oil,  it  is  dbaken  till  a 
persistent  emulsion  is  obtained.  This,  under  magnifying  jyowers 
of  400  to  700,  is  found  to  be  composed  of  tiny  globules  of  oil  sua- 
pnded  in  the  albiuninous  fluid.  The  globules  vibrate  ceaselessly, 
bodies  approaching  in  their  diameter  the  red  blood-corpuscles  of  man 
setting  to  one  another  in  a  vague  and  irregular  dance  with  as  much 
activity  as  if  they  were  the  finest  molecules  of  indian  ink  or  gam^ 
boge  suspended  in  water.  After  a  time  the  movements  slacken  as 
the  globules  float  to  the  surfeu^,  and  apply  themselves  to  the 
covering  glass ;  and  when  at  length  they  stick  to  it  they  lie  still, 
just  as  J&r.  Bastian  has  shown  that  particles  of  heavy  matter,  suA 
as  baric  sulphate,  sink  to  the  bottom  of  the  fluid  and  lose  their 
molecular  motion.  The  point  of  interest  in  the  observation  is  that 
the  movements  are  here  manifested  in  masses  of  measurable  size. 
It  may  be  that  their  shape  allows  more  readily  of  free  mobility ; 
♦  MUUer's « Archiv,'  1840. 
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but  there  is  a  ftirther  possible  ez{)laiiation  in  the  £EKst  that  chemical 
actiyities  are  at  work.  The  instantaneous  formation  of  tiie 
membrane  indicates  the  existence  of  a  decided  chemical  inter- 
action between  the  oil  and  the  albuminous  solution,  and  to  the 
rrsistenoe  of  this  interaction  as  producing  effects  of  surface  tension 
am  inclined  to  attribute  the  agitation  of  such  comparatiyely 
large  granules.  The  method  of  observation  here  employed  allows 
of  the  introduction  of  new  and  varied  conditions  by  which  the 
induction  may  be  tested.  And  by  employing  such  tests  I  am 
able  to  show  that  the  movements  are  more  active  and  more  per- 
sistent in  proportion  as  conditions  prevail,  which  favour  the 
activity  of  cmemical  changes  in  the  flmd,  or  of  reactions  between 
the  fluid  and  the  oil;  and,  conversely,  that  the  movements  are 
diminished  or  altogether  stayed  by  the  introduction  of  conditions 
which  hinder  such  chemical  reactions.  I  may  state  what  I  have 
obtamed  in  three  lines  of  research,  namely, — 

(1)  As  to  the  influence  of  concentration  and  dilution  of  the 
albuminous  suspending  fluid ; 

^2)  as  to  the  influence  of  alkalies ; 

(3)  as  to  the  influence  of  acids. 

1.  In  emulsions  made  with  equal  bulks  of  oil  and  of  albuminous 
fluid  of  various  dilution  I  have  found  great  differences  of  activity 
of  movement.  With  undiluted  fresh  white  of  egg  the  emukion 
is  veiT  perfect,  but  the  movements  are  sluggish  or  almost  imper- 
ceptibla  On  dilution  of  the  albumen  the  movements  increase  in 
vivacity  until  thirty  or  forty  parts  of  water  are  added,  beyond 
which  dilution  leads  to  enfeeblement  of  movement. 

2.  When  a  little  liauor  potassse  or  carbonate  of  potash  is 
added  to  the  albuminous  liquid  before  mixture  of  the  latter  with 
the  oil,  an  emulsion  of  great  fineness  may  be  obtained  by  a  single 
shake  of  the  containing  vessel.  After  a  good  shaking  the  fluid  is 
found  loaded  with  molecules  of  the  snmllest  size  mixed  vnth  a 
smaller  number  of  granules  and  globules  of  all  diameters  up  to  that 
of  half  a  blood-corpuscle.  The  movements  of  these  molecules  are 
remarkable  as  respects  both  range  and  quickness.  If  some  of  the 
emulsion  produced  by  a  single  shake  be  compared  with  the  above, 
the  proportion  of  the  smallest  molecules  is  much  less,  and  the 
globules  are  larger,  but  even  here  globules  as  large  as  a  blood- 
corpuscle  are  seen  moving  with  great  freedom.  When  the  smaller 
mokcules  are  in  great  excess,  as  in  the  first  case,  the  movements  of 
the  larger  mi^ht  possibly  be  produced  by  the  blows  of  their  innu- 
merable satelUtes,  but  where  the  larger  are  in  excess  their  move- 
ments must,  I  think,  be  considered  as  belonging  to  themselves. 

3.  If,  while  an  emulsion  of  oil  and  albuminous  fluid  with  or 
without  alkali  is  under  the  Microscope,  a  drop  of  strong  acetic  or 
of  hydrochloric  acid  be  allowed  to  run  under  the  covering  glass,  a 
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momentary  predpitation  of  albmmiiate  is  followed  by  solution  in 
excess  of  acid.  Then  the  small  molecules  disappear  to  a  large 
extent    But  the  larger  remain,  and  are  motionless. 

Ify  again,  a  solution  of  acid-albumen  be  prepaared  in  any  way 
(as  b^  warming  fresh  albumen  with  dilute  nydrochloric  acid,  or 
by  digesting  dried  albumen  or  dried  alkali-albumen  with  dilute 
hydrooiloric  acid)  and  be  well  shaken  with  an  equal  bulk  of  oil,  an 
emulsion  is  formed,  but  with  difficulty,  and  with  no  approach  to  the 
completeness  of  the  alkaline  emulsion. 

The  particles  of  this  emulsion  manifest  tolerably  active  and 
persistent  movement.  But  the  addition  of  strong  hydrochloric  acid, 
which  is  in  this  case  not  attended  with  any  precipitation  of  albumen, 
ahnost  entirely  stays  all  movement,  in  many  cases  arrests  it  com- 
pletely. In  tms  respect  my  experience  is  the  same  as  that  of  ProfesBor 
Jevons,  who  finds  that  molecular  movement  is  hindered  by  adds. 

Such  emulsions  left  in  test-tubes  for  some  time  ^ow  very 
interesting  microscopical  phenomena.  An  alkaline  emulsion,  made 
with  neat  s-foot  oil,  exammed  at  the  end  of  sixteen  days,  had  a 
thick,  white  cream  on  the  surfistce,  the  fluid  beneath  remaining  of  a 
pale,  thin  sky-blue. 

The  cream  consisted  of  a  mixture  of  minute  and  most  vivacious 
molecules  with  larger  spherules — as  much  as  ruVu  or  ^^  inch  in 
diameter.  They  had  thick  walls,  often  sharply  laminated,  and 
contained  either  clear  fluid,  or  one  or  more  oil-globules  floating  in 
clear  fluid,  or  a  dense  cloud  of  vibrating  molecules  of  the  smallest 
size,  or,  lastly,  smaller  vesicles  enclosing  globules  or  molecules  pill- 
box-£Bishion.  The  conditions  here  at  work  were,  apparentiy,  Ist, 
an  expansion  of  the  haptogen  membrane  of  spheri(»d  globules  by 
osmose ;  2nd,  a  continuous  addition  to  the  surface  of  the  membrane ; 
3rd,  a  repetition  of  the  original  membrane-forming  action,  following 
the  contact  of  ingoing  soluble  alkali-albumen  with  the  contained  oil, 
or  solution  of  the  oil  by  the  alkali.  In  the  add-albumen  (syntonin) 
emulsion  the  smallest  molecules  had  mostly  disappeared  by  the  end 
of  sixteen  days ;  the  general  movements  were  sluggish  and  slight 
Laminated  vesicles  of  large  size  abounded  (see  Figs.  1  and  2). 

Comparing  these  emulsion  experiments  with  those  observations 
in  which  partides  of  gamboge,  indian  ink,  or  china-clay,  are  sus- 
pended in  a  chemically  indifferent  fluid,  such  as  pure  water,  the 
mtroduction  of  at  least  two  new  sources  of  movement  may  be  con- 
tended for.  1st,  the  chemical  surface  tension  already  noticed; 
2nd,  vibrations  or  intestinal  disturbances  in  the  colloid  susnend- 
ing  fluid,  such  as  attend  its  decomposition,  or  its  metamorpnosiSi 
or  its  resolution  into  a  crystalloid. 

As  regards  the  first,  the  formation  of  an  emulsion  is  most  per- 
fect, and  the  movements  of  molecules  are  most  active,  when  the 
chemical  action  between  the  oil  and  the  albuminous  solution  is 
most  active.    The  acid-albumen,  the  simple  egg-albumen,  and  the 
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alkali-albiimen  mAnifest  three  well-marked  degrees  of  combining 
affinity  for  the  oil,  with  which  as  many  well-marked  degrees  of 
emidgence  and  molecular  yibration  correspond.  The  moyements 
are  produced  or  hindered  by  the  same  class  of  relations  which 


Fio.  1. 


Fio.  2. 


a,  8imple  Tesicle,  containing  dear,  not  oily  contents. 

Is  Cell  with  laminated  walls  containing  oil-globule  floating  in  aqueous  fluiiU 

c,  ^  tf,  Vesicles  containing  emnlsiuns  of  various  fineness. 

/,  Yedole  containing  a  smaller  vesicle  with  emulsion. 

cause  a  piece  of  paper  soaked  in  alcohol  to  move  with  violent 
jerits  and  in  all  directions  when  thrown  upon  a  surface  of  water, 
or  allow  a  piece  of  paper  soaked 
in  paraffin  to  float  quietly  with  a 
simple  linear  movement  to  the 
margin  determined  by  the  attrac- 
tion of  the  containing  vessel. 

As  regards  the  second,  the  che- 
mical stabiUty  or  indisposition  to 
decomposition,  of  the  suspending 
fluid  shows  well-marked  grades  in 
the  several  experiments. 

a.  We  find  that  egg-albumen  is 
nnfiftvourable  to  active  movement  in 
proportion  to  its  viscosity.  What 
mav  be  the  exact  meaning  of  vis- 
cosity cannot  be  discussed  here, 
but  albumen  in  the  viscous  state 
is  not  prone  to  rapid  decomposition, 
tending,  indeed,  when  exposed  in  open  vessels  not  too  deep,  to 
dry  up  without  putrefying.  This  influence  of  viscosity  is  well 
illustrated  in  condensed  mim. 

h.  Albumen  being  mixed  with  water  putrefies  with  a  readiness 
proportioned  to  its  duution ;  and  it  is  seen  to  favour  movements  in 
proportion. 

c.  Alkaline  solutions  of  albumen  putrefy  more  readilv  than 
simple  solutions.     With  alkali  the  movements  are  quickened. 

d.  On  the  other  hand,  acid-albumens  do  not  putrefy  readily. 
Solutions  of  syntonin  in  acid  can  be  kent  for  a  long  time,  and  the 
durability  of  peptones  is  notorious.  With  acids  the  movements 
are  hindered  in  some  proportion  to  the  strength  or  excess  of  acid. 

e.  But  peptones  being  neutralized  by  alkali  fall  at  once  into 
putrefactive  changes. 


a,  Laminated  cell,  thin  on  one  side 
as  most  are,  containing  oil*globule 
floating  in  aqueous  fluid. 

ft,  An  irregular  mass  of  fat,  in- 
vested by  a  membrane,  the  folds  of 
which  are  very  plainly  marked,  and 
containing  a  vesicle. 
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Generally  speaking,  in  all  chemistry,  acids  hinder  decomposi- 
tion, tending  to  hold  water  and  other  matter  in  a  state  of  tension. 
Thus  we  use  adds  for  pickling,  in  the  same  way  as  we  nse  strong 
neutral  saline  solutions ;  that  is  to  say,  mixtures  of  water  with 
substances  haying  a  strong  attraction  for  it  In  the  experiments 
recorded  acids  come  to  check  movements  by  neutralizing  alkaU, 
just  as  Professor  Jeyons  has  shown  that  they  arrest  Brownian 
movement  when  chemically  indifferent  matters  are  suspended  in 
pure  water.  I  may  say  that  before  the  publication  of  Dr.  Jevons' 
observations  I  had  made  many  experiments  to  test  the  influence  of 
acids,  and  that  my  conclusions  entirely  agree  with  his.  In  stating 
this,  I  have  no  intention  of  derogating  from  the  originality  of 
Professor  Jevons,  but  simply  of  adding  my  testimony  to  his  on  a 
matter  of  some  importance.  Free  alkaUes,  on  the  other  hand,  are 
everywhere  provocative  of  decompositions  and  unrest  Beyond 
what  we  have  noticed,  as  in  peptones,  we  see  alkalies  used  by  the 
chemist  to  induce  breakings  up,  oxidations,  and  the  formation  of 
new  matters,  usually  of  smaller  out  of  larger  molecules.  They 
tend,  in  £ftct,  to  determine  the  formation  of  new  matters  with  which 
they  may  combine,  and  so  help  to  favour  a  tendency  which  seems 
to  belong  to  all  matter,  that  of  coming  to  rest. 

From  these  various  considerations  I  venture  to  draw  the  inference 
that  minute  intestine  vibrations  of  the  colloid  suspending  fluid  have  a 
power  of  intensifying  molecular  movements  in  suspended  particles. 

This  is,  I  submit,  greatly  favoured  by  the  concomitant  varia- 
tions set  forth,  showing  that  the  movement  of  particles  is  more  or 
less  active  according  to  the  presence  in  the  surrounding  fluid  of 
conditions  favouring  or  hindering  chemical  changes  in  the  colloid. 

I  may  cite  an  experiment  in  which  the  method  of  difierence 

Sives  results  in  the  same  direction.  One  of  the  best  mixtures  for 
emonstrating  molecular  movement  is  that  of  indian-ink  with  dis- 
tilled water.  The  solid  ink  is  rubbed  gently  with  water  until  a 
mixture  of  suitable  thickness  is  obtained.  This  consists  of  particles 
of  solid  black  matter  suspended  in  water  now  dissolving  whatever 
viscous  matter  had  been  used  to  bind  the  particles  into  a  cake. 
What  this  viscous  matter  may  be  I  know  not  exactly,  but  from  all 
appearance  it  is  some  kind  of  gum — in  other  words,  a  colloid. 

Now,  if  a  large  quantity  of  indian-ink  be  rubbed  down  with 
water,  and  the  mixture  be  left  in  a  tall  vessel  to  allow  of  subsi- 
dence of  particles,  the  viscous  matter  may  be  in  process  of  time  to  a 
large  extent  washed  away,  leaving  a  mixture  of  particles  with  nearly 
pure  water.  This  mixture  shows  an  infinitely  less  active  and  per- 
sistent movement,  though  with  particles  of  the  same  size  and  number. 
The  inflnence  of  solutions  of  soap  upon  Brownian  movements, 
as  set  forth  by  Professor  Jevons,  appears  to  me  to  support  my  con- 
tention in  the  way  of  agreement.    He  shows  that  the  introduction 
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of  soap  into  the  suspending  fluid  quickens  and  makes  more  per- 
sistont  the  movements  of  ike  suspended  particles.  Soap  in  the 
eyes  of  Professor  Jevons  acts  conseryatiyely  by  retaining  or  not 
conducting  electricity.  In  my  eyes  it  is  a  colloid^  keeping  up 
movements  by  revolutionary  pcorturbationa  Indeed,  soap  is  a  very 
typical  ooUoid  in  its  tendency  to  physical  change  without  obvious 
decomposition.  A  solution  of  soap,  at  first  clear  and  transparent, 
becomes  usually  within  a  few  hours  thicker  to  the  eye ;  and  as 
days  proceed  it  becomes  thicker  and  thicker,  until  it  has  almost 
a  granular  look,  though  even  then  nothing  is  separable  by  filtration. 
Curiously  enough,  the  formation  of  soap  is  mvolved  in  all  our 
emulsion  experiments.  And  I  venture  to  argue  that  the  most 
interesting  appUcations  made  by  Professor  Jevons  in  relation  to 
the  detergent  powers  of  soap  illustrate  the  influence  of  the  colloid  in 
causing  rearrangement  of  particles  brought  within  its  sphere  of 
action.  It  is  interesting  to  remember  that,  while  soap  is  probably 
our  best  detergent,  boiled  oatmeal  is  one  of  ite  best  substitutes. 
What  this  may  be  as  a  conductor  of  electricity  I  do  not  know,  but 
it  certainlv  is  a  colloid  mixture  or  solution.  With  Professor 
Jevons's  idea  that  the  detergent  value  of  soap  depends  upon  its 
power  of  causing  minute  molecular  disturbance  rather  than  upon  ite 
chemical  action,  we  may  compare  in  support  Mr.  Bainey's  remark- 
able demonstration  of  the  erosion  of  the  surfstce  of  glass  slides  by 
spheres  of  carbonate  of  lime  deposited  on  the  sUdes  in  solutions  of 
gum.  Here,  again,  no  chemical  acticm  is  involved,  the  erosion 
being  a  result  of  attraction  exercised  upon  the  molecules  of  the 
glass  by  the  molecules  of  the  carbonate  sphere,  the  disturbing 
influence  of  the  colloid  allowing  of  rearrangement,  or,  indeed, 
favouring  it  by  disturbing  pre-existing  relations  of  molecules. 

In  relation  to  the  general  subject  of  my  paper,  I  would  argue 
that  the  increased  movemente  here  visible  as  a  result  of  the  pre^ 
sence  of  colloids  in  the  suspending  fluid,  are  but  larger  forms  of  the 
movemente  demonstrated  by  Mr.  xtainey  as  occurring  in  crystalloid 
matters  deposited  in  colloid  solutions. 

He  has  shown  that  colloids  interfere  with  the  molecular 
arrangement  of  crystals,  and  compel  them  to  teke  a  spheroidal 
form— this  he  calls  '*  molecular  coalescence." 

He  has  again  shown  that  spheres  formed  by  molecular  coales- 
cence may  be  broken  up  on  being  introduced  into  coUoid  solutions 
of  the  same  nature  as  that  in  which  they  were  originally  deposited, 
but  of  difierent  density.  This  he  calls  ''molecular  disintegration," 
and  this  again  bears  on  the  deterjgent  value  of  soap. 

Again,  the  susceptibiUty  of  d&erent  crystelloios  to  this  sphere- 
forming  power  of  colloids  not  being  equal,  I  have  shown  at  various 
times  that  the  power  of  colloids  to  master  the  polarity  of  any 
crystalloid  is  intensified  by  whatever  tends  to  increase  vibration  in 
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the  colloid,  e.  g.  decomposition  or  heat ;  or  by  the  existence  in  one 
colloid  of  a  higher  molecular  composition  than  in  another — albumen, 
for  instance,  haying  a  greater  power,  even  when  coagulated,  than 
gelatin  or  gum.  Conyerselj,  dilution,  coagulation,  condensation, 
cold,  magnetism,  all  hinderers  of  vih^tion,  hinder  sphere-formation. 

Quite  recently  I  have  been  able  to  illustrate  these  influences  by 
experiments,  which  show  the  movements  of  molecules  translated 
into  large  movements  visible  under  the  Microscope,  and  in  one  case 
visible  to  the  naked  eye.  These  experiments  are  before  another 
Society  and  I  am  not  in  a  position  to  quote  them  at  present.* 

To  sum  up,  therefore,  while  I  admit  that  heat,  electricity, 
capillary  attraction,  chemical  and  other  forces  may  each  or  all 
play  a  part  in  producing  Brownian  movements;  while  I  admit 
the  agency  of  surfece-tension ;  while  I  do  not  altogether  reject 
Mr.  Eainey's  theory  of  nersistent  movements  in  fluids,!  I  claim  the 
intestine  vibration  of  colloids  as  in  many  cases  an  agent  in  the  pro- 
cess, and  more  especially  in  the  fluid  and  semi-fluid  parts  of  annual 
and  vegetable  organisms. 

Indeed  I  am  disposed  to  go  further,  and  to  regard  this  as  in 
one  aspect  a  manifestation  of  a  tendency,  already  glanced  at,  in  all 
molecules  to  come  to  rest — to  rest  of  a  physical  or  chemical  kind ; 
and  of  all  molecules  of  one  kind  to  find  rest  in  association  with 
their  kind,  as  in  the  crystal.  Slow  movements  of  this  kind  have 
been  at  work  in  the  yet  pulpy  chalk  separating  the  flints  from  it 
Slow  movements  of  the  kind  are  abundantly  illustrated  in  the 
metamorphoses  of  minerals.  Quicker  movements  are  seen  in  the 
mixture  of  the  kaolin  and  distilled  water ;  quicker  still  in  kaolin 
with  soap.  As  I  see  crystalloids  struggling  in  the  grasp  of  colloids, 
and  gradually  extricating  themselves  from  their  grasp  to  revert  to 
the  crystalline  from  the  spherical  form,  with  constant  accompani- 
ment of  molecular  movements,  I  see  the  existence  of  a  chain  of 
force  leading  from  the  activity  of  movement  which  builds  up  the 
sphere  to  the  rest  which  is  possible  only  to  the  inorganic  ciystal, 
and  compare  this  chain  with  the  chain  seen  in  the  vaporization  of 
water  by  the  sun,  the  lifting  of  the  vapour  to  the  upper  regions 
of  the  atmosphere,  its  condensation  to  cloud,  and  its  subsequent 
descent  in  ram  or  in  rivers  to  rest  in  the  sea.  As  the  one  chain 
produces  a  series  of  actions  and  expenditure  of  power  in  the  outer 
world,  so  in  the  economy  of  living  organisms  some  such  chain  as 
I  have  compared  with  it  may  well  play  its  part  in  development,  in 
organization,  in  motion. 

♦  See  a  paper  since  read  before  the  Royal  Society  (June  19th,  1879),  entitled 
"  An  account  of  Experiments  on  the  Influence  of  Colloids  upon  CrystaUine  Form, 
and  on  Movements  observed  in  Mixtures  of  Colloids  with  Crystalloids." 

t  Bee  St.  Tliomas's  Hospital  Beports,  vol.  ii.  1871,  "On  Continued  Move- 
ments in  Fluids," 
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XXXIL — Observations  suggested  by  the  Study  of  Amphipleura 
pettiieida^  motmted  in  Canada  Balsam,  by  Lamplight  and 
SwUighty  mffh  various  Objectives.  By  J.  J.  Woodward, 
Snrgeon  and  Breyet  Lieatenant-Golon^  U.S.  Army,  Hon. 
F.B.M.a 

(Head  lUh  June,  1879.) 

In  tibe  latter  part  of  October,  1878, 1  received  from  Carl  Zeig?,  (d 
Jena,  two  objectives,  a  i  and  a  1V9  both  "  oil-immersion,"  or  as 
they  are  now  called  by  their  maker,  *^  objectives  for  homogeneons 
immersion."  To  test  their  performance,  I  made  with  them  some 
photographs  of  Amphipleura  peUucida  mounted  in  Canada  balsam, 
and,  for  comparison,  photographs  of  the  same  frnstnle,  with  several 
other  objectives.  On  January  20, 1879,  I  wrote  to  Zeiss  a  brief 
accoont  of  these  experiments,  and  sent  him  a  set  of  the  photo- 


graphs, together  with  a  duplicate  set  for  Professor  E.  Abbe,  of 
Jena.  I  learn  from  the  Journal  *  that  Professor  Abbe  promptly 
sent  one  set  of  these  photographs,  together  with  my  letter,  to 
Mr.  J.  W.  Stephenson,  who  exhibited  tne  photographs  and  read 
parts  of  the  letter  at  the  meeting  of  the  Boyu  Microscopical 
Society,  February  12,  1879.t  Tnis  circumstance,  which  was 
fully  in  accordance  mtii  permission  granted  in  my  letter  to  make 
public  use  both  of  it  and  the  photographs,  would  render  it  un- 
necessary for  me  to  do  more  at  present  than  to  send  dupUcates  of 
the  photographs  for  the  cabinet  of  the  Society,  but  tnat,  since 
writing  to  Zeiss,  I  have  made  photographs  of  the  same  test  with 
several  other  notable  objectives,  especially  a  ^  glycerine-immersion 
bv  Spencer,  and  a  ^  oil-immersion  by  Tolles,  and  that  the  results 
induced  me  to  make  a  new  series  of  comparative  photographs  with 
the  best  objectives  at  my  disposal,  including,  of  course,  those  of 
Zeiss.  This  new  series  1  now  send  to  the  Society  instead  of  the 
original  one. 

Several  matters  of  interest  were  first  noticed  or  strikingly 
illustrated  during  the  progress  of  the  work,  and  to  these  it  is  the 
object  of  this  paper  to  draw  attention. 

I.  The  first  point  was  brought  out  during  the  origmal  series  of 
experiments,  and  was  detailed  m  my  letter  to  Zeiss,  but  does  not 
appear  to  have  been  read  to  the  Society,  viz.  the  best  mode  of  pro- 
jecting images  upon  the  screen  for  photographic  purposes  with 
such  objectives  as  those  of  Zeiss.  These  objectives,  it  will  be 
remembered,  have  no  screw-collar  adjustment,  and  their  aberrations 
are  completely  corrected  only  when  the  focal  adjustment  is  such 
that  the  image  is  formed  at  a  fixed  distance,  which,  in  the  case 
of  the  two  objectives  sent  me,  is  10  inches.    Now,  to  obtain  the 

♦  VoL  u.  (April,  1879)  p.  214.  t  Op.  ciVp.  HO. 
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magnifying  power  I  desired  for  the  photographs,  from  ten  to 
fifteen  times  this  distance  is  required,  and  it  would  at  first  sight 
appear  necessary  for  this  purpose  to  brin^  the  objectiye  so  much 
closer  to  the  object  than  the  position  for  which  alone  it  is  corrected, 
that  the  resulting  aberrations  would  quite  destroy  the  definition  of 
the  image.  This  difficulty  appears  to  have  occurred  to  Zeiss  him- 
self before  he  sent  me  his  objectiyeSy  for  he  voluntarily  furnished 
with  them  two  concave  lenses  said  to  be  of  25  and  30  centimetres 
focal  length,  which  he  directed  me  to  screw  immediately  into  the 
posterior  part  of  the  brass  mounting  of  the  objectives  when  I  used 
them  for  photography,  and  by  whidi  he  supposed  the  aberrations 
introduced  by  distance  would  be  corrected.  One  of  these  con- 
caves was  intended  to  correct  the  aberrations  when  the  image 
was  projected  to  1*5  or  2  metres  distance;  the  other  was 
expected  to  answer  the  same  purpose  at  the  distance  of  3  metres 
or  upwards. 

If  Zeiss  consulted  his  distinguished  adviser,  Professor  Abbe,  as 
to  the  formulas  for  these  concaves,  I  do  not  doubt  that  he  was 
correctly  instructed ;  but  if  so,  the  lenses  as  actually  sent  do  not 
correspond  very  precisely  wiih  the  mathematical  requirements. 
I  tried  them  mithfully,  and  wrote  to  Zeiss  as  the  result  of  my 
examination,  that  when  I  came  to  study  the  images  produced  with 
these  concaves  at  the  distances  directed  for  each,  *'  I  became  pain- 
fully aware  that  a  curvature  of  field  had  been  introduced  which  did 
not  belong  to  the  image  as  viewed  with  the  10-inch  tube,  while 
great  loss  of  definition  indicated  the  presence  of  considerable 
spherical  aberration  in  the  new  combination."  Photographs  taken 
under  these  circumstances  were  exceedingly  unsatisfactory,  and  had 
no  other  means  of  projecting  images  with  these  objectives  b^ 
available,  I  should  not  have  succeeded  in  presenting  a  photograpmc 
demonstration  of  their  excellent  quaUties. 

But  long  before  I  received  them  I  had  theoretically  devised  a 
method  for  making  these  projections,  which  on  trial  fully  answered 
my  expectations,  and  gave,  at  an^  distance  I  chose  to  select^ 
images  quite  equal  in  flatness^  definition,  and  brilliancy  to  the  best 
I  could  obtain  with  the  10-inch  tube.  This  method  consists  in 
placing  a  suitable  achromatic  negative  lens  at  the  end  of  the  draw- 
tube  of  the  Microscope  body,  ana  sUpping  it  by  trial  to  the  proper 
position  to  bring  the  image  to  a  shiu*p  focus  on  the  screen  at  the 
distance  selected,  while  the  obiective  remains  in  precisely  the  same 
focal  position  that  was  found  to  give  the  best  image  with  the 
10-incn  tube.  The  course  of  the  rays  through  the  objective  xmder 
these  circumstances  remains  the  same  whether  the  image  is  pro- 
jected to  1  or  4  metres,  or  any  intermediate  distance,  and,  provided 
the  concave  has  the  requisite  qualities,  the  sharpness  of  the  image 
is  unimpaired. 


Digitized  by 


Google 


OhservationsonAmphipleurapeUucida.  By  J.  J.  Woodward.   665 

For  this  purpose  I  had  selected  an  "  amplifier "  made  for  the 
Museum  more  than  ten  years  ago  by  Mr.  Tolles,  of  Boston.  It 
was  originally  intended  to  be  used  at  the  end  of  the  draw-tube  in 
ordinary  microscopic  work  for  the  purpose  of  obtaining  increased 
magnifying  power.  This  ^'  amplifier '  was  a  negative  achromatic 
meniscus  of  about  6*5  inches  virtual  focus  and  '7  of  an  inch  in 
diameter.  I  had  in  the  Museum  collection  a  number  of  other 
"amplifiers  "  specially  constructed  for  the  projection  of  microscopic 
images,  but  knew  by  previous  experience  that  none  of  them 
equaled  the  Tolles  amplifier  in  flatoess  of  field  or  freedom  from 
spherical  aberration.  Aifter  Mure  with  the  Zeiss  amplifier,  there- 
fore, I  tried  this  Tolles  amplifier  in  the  manner  I  had  originally 
intended,  and  after  some  uttle  experiment  to  ascertain  its  proper 
position  in  the  Microscope  body  for  the  distances  at  which  I  de- 
signed to  form  the  images,  I  obtained  the  results  at  which  I  aimed. 

It  wiU  readily  be  understood  that  the  best  position  of  the 
amplifier  with  the  iSeiss  |  or  iV  for  the  projection  of  the  image  to 
say  10  feet  distance  from  the  object,  will  also  be  the  best  position 
for  all  other  objectives,  provided  their  corrections  are  best  neutralized 
when  they  are  focussed  on  the  object  with  the  10-inch  tube,  and 
therefore  the  positions  of  the  draw-tube  corresponding  to  the  best 
images  at  a  series  of  selected  distances  having  been  found  by  careful 
experiment  with  any  selected  objective,  may  be  used  successfully 
with  any  other  objective  corrected  for  the  10-inch  tube.  Indeed 
this  method  may  be  advantageously  resorted  to  in  the  case  of 
objectives  provided  with  a  screw  collar,  in  place  of  the  usual  method 
in  which  the  screw  collar  is  used  to  correct  the  aberrations  intro- 
duced by  distance.  The  positions  of  the  amplifier,  as  indicated  by 
the  scale  on  the  draw-tube,  having  been  found  for  the  distances  at 
which  the  pictures  are  to  be  taken,  it  is  only  necessary  in  sub- 
sequent work  with  the  same  amplifier,  to  set  it,  by  means  of  the 
draw-tube,  at  the  position  known  to  be  best  for  the  distance 
selected,  and  then  to  focus  with  the  fine  adjustment  in  the  usual 
way. 

It  was  in  this  manner  that  the  images  were  projected  for  the 
photographs  I  sent  to  Zeiss,  and  for  those  which  accompany  this 

Eper.  1  am  pleased  to  observe  by  his  printed  circular,  dated 
arch,  1879,  that  since  he  received  my  letter  in  which  this  method 
was  explained,  and  the  photographs  sent  with  it,  Zeiss  has  been 
influenced  by  them  to  construct  and  advertise  for  sale  a  concave 
lens  of  10  or  12  centimetres  focus,  to  be  placed  at  the  end  of  the 
draw-tube  (in  das  Auszugsroly  des  Tubus  eingesetzt),  for  the 
purpose  of  projecting  images  with  his  objectives,  instead  of  the 
unsatisfactory  device  he  ofiered  me  last  &11.  I  regret  to  find« 
however,  that  I  have  unintentionally  misled  Zeiss  as  to  the  focal 
length  of  the  amplifier  I  used.    Copying  by  accident  from  my 
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note-book  a  memorandmn  referring  to  another  amplifier,  I  wrote 
him  that  it  had  a  yirtnal  focns  of  about  12'5  centimetieSy  whereas 
its  focus  is  really  somewhat  more  than  16. 

I  do  not,  however,  doubt  in  the  least  that  excellent  results  may 
be  obtained  with  a  properly  constructed  amplifier  of  the  focal  lengw 
he  has  adopted,  and  can  express  no  opinion  as  to  how  far  he  has 
succeeded  in  this  direction,  because  I  haye  not  yet  seen  one  of  those 
he  is  making.  But  I  must  point  out  that  it  is  not  enough  to  haye 
a  properly  constructed  amplifier,  and  to  screw  it  at  the  end  of  the 
diuw-tube ;  it  is  also  of  prime  importance  that  the  proper  position 
of  the  amplifier  should  be  found  for  the  distance  selected.  If  this 
is  neglected,  very  unsatisfactory  results  may  be  obtained  with 
excellent  instruments. 

I  must  add,  that  the  plan  of  using  a  ne^tiye  lens  behind  the 
objectiye,  for  the  purpose  of  increasing  the  size  and  flatness  of  the 
image  formed  by  a  solar  or  gas  Microscope  on  the  screen,  is  quite 
an  old  device,  as  is  also  the  plan  of  using  a  negative  lens  between 
the  eye-piece  and  objective  (preferably  at  the  end  of  the  draw-tube) 
for  the  purpose  of  increasing  the  magnifying  power  of  the  Micro- 
scope. I  was,  however,  the  first  to  point  out  the  advantages  of 
employing  a  suitable  achromatic  concave  in  place  of  the  eye-piece 
of  the  Microscope  for  the  purposes  of  photo-micrography.  I  had 
already  published  a  prelimmary  notice  of  this  method  m  1865,* 
and  described  it  in  more  detaol  in  1866.t  Since  then  I  have 
repeatedly,  in  published  articles,  in  private  letters,  and  by  word  of 
mouth  insisted  upon  this  point,  until  it  has  become  so  fEtmiliar  that 
some  of  my  correspondent  imagine  it  to  be  their  own  contrivance. 
I  have  not  hitherto,  however,  nor  has  any  other  microecopist,  to  my 
knowledge,  commented  upon  the  important  application  of  the  achro- 
matic concave  described  above,  in  wnich,  by  giving  it  suitable  focal 
length  and  position,  it  is  used  to  project  the  unage  upon  the  screen 
while  the  object-glass  is  in  precisely  the  position  with  regard  to  the 
object  that  it  would  occupy  in  ordinary  work,  and  the  course  of 
the  rays  through  it  quite  the  same. 

II.  The  second  point  to  which  I  wish  to  call  attention  relates 
to  the  obliquity  of  the  illuminating  pencil  necessary  to  resolve 
difficult  lined  test  objects,  such  as  Am^hipleura  pdluoida  mounted 
in  Canada  balsam,  by  objectives  of  adequate  aperture.  Until  a 
comparatively  recent  period  many  respectable  microscopists  stiU 
dung  with  affection  to  the  singular  theoretical  error  that  the  angle 
of  aperture  of  immersion  objectives,  as  measured  in  a  medium 
(such  as  Canada  balsam)  of  about  the  index  of  refraction  of  crown 

*  Ciroolar  No.  6,  War  Department,  Surgoo.i-Generars  Office,  Washington, 
1865,  p.  149. 

t  'American  Journal  of  Science  and  Arts.'  vol.  xlii  (1866)  p.  189;  alao 
*  Quarterly  Journal  of  Microscopical  Science,'  vol.  vi.  (1866)  p.  166. 
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flaas  (it  has  been  the  fiftshion  to  call  it  the  balsam  angle),  could 
7  no  means  exceed  double  the  angle  of  total  leflexion  &om  glass 
to  air,  which  theory  indicated  as  me  limit  for  dry  objectiyes.  It 
is  now  uniyersally  admitted  by  the  physicists  and  mathematicians 
whose  attention  has  been  directed  to  the  subject,  that  this  limit, 
inflexible  as  it  necessarily  is  for  dry  objectiyes,  has  nothing  what- 
eyer  to  do  with  the  question  of  the  aperture  of  immersion  objectiyes, 
which  indeed,  from  this  point  of  yiew,  would  be  Umited  only  by 
double  the  angle  of  total  reflexion  from  glass  to  the  immersion 
fluid.  The  acSierence  of  any  indiyidual  microscopist  to  the  old 
error  is  therefore  no  longer  of  importance,  and  the  practical  opti- 
cians, acting  in  strict  accordance  with  correct  theory,  haye  succeeded 
in  constructing  water,  glycerine,  and  oil-immersion  objectiyes,  not 
merely  exceedmg  82°,  but  attaining  100^,  1 15%  and  eyen,  in  the 
case  of  one  well-known  maker,  oyer  120^  balsam  angle  for  an  oil- 
immersion  objectiye.  The  limit  of  improyement  in  this  direction 
is  not  yet  attained. 

Professor  Abbe  has  recently  announced  his  expectation  *  that  it 
will  be  possible  in  the  near  future  to  construct  objectiyes  haying  an 
aperture  of  128°  in  a  medium  of  1  •  50  index  of  refraction.  That 
this  expectation  will  be  realized,  and  with  resulting  improyement 
in  definmg  power,  I  do  not  doubt  in  the  least,  but  cannot  belieye 
that  the  limit  will  be  found  eyen  here. 

But  while  the  correct  yiews  with  regard  to  the  apertxure  question 
are  now  generally  accepted,  and  a  number  of  practical  opticians 
are  making  use  of  this  Knowledge  in  the  construction  of  improyed 
objectiyes,  we  hear  it  continually  asserted  of  late,  that  no  adyantage 
can  possibly  be  deriyed  from  the  excess  of  angle  in  immersion  objec- 
tiyes beyond  the  much-talked-of  82°,  unless  immersion  illuminators 
are  usea  to  throw  the  illuminating  pencil  upon  the  object  with  an 
increased  obUquity  corresponding  to  the  increased  angle  of  the 
objectiye. 

This  statement,  which  is  an  exceedingly  exaggerated  one,  has 
been  so  loudly  reiterated,  and  has  been  accepted,  without  special 
inyestigation,  in  such  high  (quarters,  that  I  haye  thought  it  worth 
while  to  take  this  opportiuuty  of  drawing  attention  to  the  actual 
fincts.  It  is  quite  true  that  when  a  feeble  source  of  illumination, 
such  as  a  coal-oil  lamp,  is  employed,  it  is  necessary  to  use  an  immer- 
sion illuminator  by  wiiich  the  li^ht  can  be  thrown  upon  the  object 
more  obliquely  uian  would  otuerwise  be  possible,  wheneyer  we 
desire  to  obtam  the  best  possible  resolution  of  difficult  lined  test 
objects  with  objectiyes  whose  balsam  angle  exceeds  82^  It  is  also 
true  that  the  performance  of  these  objectiyes  on  histological  and 

*  *Ueber  Stephenson's  System  der  homogcnen  Immersion  bei  Mikroskop- 
Objectiven,'  '*  Sitzungsberichte  der  Jenaisohen  G^esellschaft  fOr  Medicin  und 
Natorwissenschaft,**  Jan.  10, 1879. 
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other  preparfttionfl,  when  the  illnminatioii  is  effected  by  means  of  a 
central  pencil  of  light  fix)m  a  ooal-oil  lamp,  is  mnoh  improred  if  an 
immersion  condenser  of  aperture  eqnal  to  that  of  the  objectiye 
be  substituted  for  the  ordinary  dry  acnromatic  condenser. 

But  notwithstanding  these  notable  and  practically  important 
facts,  it  is  nevertheless  equally  true  that  without  these  yaluable 
accessories  the  new  immersion  objectiyes  greatly  excel  any  dry 
objediiyes  in  defining  power,  both  b^  oblique  and  central  ligh^ 
provided  only  that  ttie  objects  examined  are  mounted  in  Oanada 
oalsam,  or  if  dry,  are  adherent  to  the  under  surfiace  of  the  glass 
coyer.  Under  the  same  circumstances  also,  immersion  objectiyes 
whose  balsam  ande  exceeds  100^,  excel  in  definition  immersion 
objectiyes  of  smaUer  angle.  Thus,  several  of  the  immersion  obieo- 
tives  in  the  Museum  collection  which  have  an  aperture  greater  thim 
100^  balsam,  wiU  resolve  the  19th  band  of  the  Nobert's  plate  by 
lamplight  thrown  obUquely  upon  the  under  sur£Eu;e  of  the  slide  by 
an  ordinary  small  bulls-eye  condenser,  a  feat  which  no  immersion 
objective  of  smaller  an^le,  and  no  dry  objectiye,  can  be  made  to 
pmorm ;  and  the  supenority  of  the  definition  of  these  wide-angled 
objectives,  when  used  to  examine  histological  preparations,  bact^ia, 
and  the  like,  illuminated  with  central  Ught,  by  the  ordinary  dry 
achromatic  condenser,  is  readily  recognizaole  by  the  practised  eye. 

These  easily  verified  observations  are  quite  in  accordance  with 
the  accepted  theory  of  microscopical  vision.  It  has  long  been  prac- 
tically known,  in  the  case  of  dry  objectives,  that  those  of  great 
aperture  exhibit  to  a  marked  degree  the  sujyerior  defining  power 
thence  resulting,  even  when  the  oQect  is  illuminated  with  ^rfeetly 
central  h'ght ;  and  the  well-known  theoretical  explanation  of  this 
phenomenon  is  equally  applicable  to  the  case  of  immersion  objec- 
tiyes 80  long  as  no  film  of  air  intervenes  between  the  object  and  tiie 
firont  of  the  objective. 

But  the  superior  defining  power  of  wide-angled  immersion 
objectives,  when  illuminated  by  central  or  moderately  oblique  light, 
is  E^  more  manifest  when  monochromatic  sunlight  is  employed ; 
and  this  fistct  is  strikingly  illustrated  by  the  photographs  wnic^ 
accompany  the  present  paper.  A  converging  pencil  of  monochro- 
matic sunlight,  obtained  by  a  3-inch  objective  of  about  12^  aperture, 
with  its  optical  axis  inclined  at  an  angle  of  but  45*^  to  the  optical 
axis  of  the  Microscope,  will  be  found  quite  oblique  enough  to  give 
magnificent  resolution  of  Amphi^^leuTa  peUucida  moxmted  in  Canada 
bal^m,  without  the  use  of  any  immersion  illuminator,  altiiough  in 
this  case  it  is  evident  that  in  consequence  of  refraction  at  the  under 
surfjEU^  of  the  glass  slide,  the  axis  of  the  illuminating  pencil 
actually  impinges  upon  the  frustale  at  an  angle  of  httle  more  than 
27^  to  the  optical  axis  of  the  Microscope.  If,  now,  with  the 
illuminating  pencil  rigidly  limited  to  this  angle,  a  selected  frustule 
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of  Amphiplewra  pdlucida  in  balsam  be  examined  sacoessiYely  by  a 
series  of  mimersion  objectiyes,  the  superior  definition  of  those  of 
greater  angle  will  be  r^ily  observed  by  the  eye,  and  if  photographs 
are  taken,  will  be  eqnally  manifest  in  them. 

In  the  series  of  photographs  of  Amphiplewra  pellucida  that 
accompany  this  paper,  those  numbered  from  1  to  11  were  all  taken 
with  tne  angle  of  the  illuminating  pencil  just  mentioned,  and  will 
serve  to  illi^trate  the  accuracy  of  the  statement  made.  The  ex- 
planation is  quite  obvioos,  for  with  sunlight  the  dif&action  pencils 
that  radiate  uom  the  transparent  spaces  m  the  frnstule  are  of  sof- 
ficient  brilliancy  to  form  a  very  conspicuous  part  of  the  image, 
if  brought  to  a  focus  by  the  objective ;  and  just  what  part  of  these 
nendls  shall  actually  lie  brought  to  a  focus  as  part  of  the  image, 
depends  in  each  case  upon  me  a{>erture  of  the  objective  and  not 
upon  the  obliquity  of  the  illuminating  pencU.  On  the  other  hand, 
by  lamplight  these  diffiraction  pencils  are  so  much  less  brilliant  that 
they  are  madequate  to  secure  resolution,  and  it  is  necessary  for  this 
purpose  to  use  much  more  obhque  illumination  than  will  answer 
the  purj)Ose  by  sunlight. 

In  view  of  the  foregoing  considerations,  it  is  not  surprising  that, 
in  the  case  of  monochromatic  sunlight,  an  increase  of  the  obUquity 
of  the  illimiinating  pencil  produces  no  such  marked  improvement 
in  the  performance  of  the  objective  as  occurs  under  the  same  circum- 
stances by  lamplight.  To  illustrate  this  fact  I  have  added  the 
photographs  numbered  12  and  13,  representing  the  same  frnstule, 
as  seen  by  means  of  an  immersion  illuminator,  with  the  most  oblique 
light  that  could  be  used  with  each  objective  without  distorting  the 
image.  A  comparison  of  these  pictures  with  those  taken  by  the 
same  objectives  with  the  smaller  angle  of  illumination,  shows  that 
the  improvement  resulting  from  the  increased  obliquity  is  very 
trifling  indeed.  These  pictures  will  serve  to  illustrate  the  ffeneoral 
statement  that  with  illumination  by  monochromatic  sunlignt,  and 
consequently  for  the  purposes  of  pnoto-microfflraphy,  the  superior 
definition  of  objectives  of  greater  balsam  angle  than  82°  is  inde- 
pendent of  any  excessive  obliquity  in  the  illuminating  pencil,  and 
of  the  use  of  immersion  illuminators.  Indeed,  as  I  shall  take 
occasion  to  illustrate  hereafter  by  photographs,  it  is  almost  quite  as 
manifest  with  histological^  preparations  and  central  light  as  witib 
lined  test  objects  and  oblique  hght. 

ni.  Of  the  photographs  wnich  accompany  this  paper,  Nos.  1 
to  13  inclusive  are  representations  of  a  frustule  of  Amphipleura 
feUueida  from  a  slide  mounted  in  the  Hull  Botamcal  Gardens 
in  1859.  This  slide  was  given  to  Mr.  Wm.  A.  Sullivant,  of 
Columbus,  Ohio,  and  by  him  presented  to  me  in  May,  1867.  As  it 
came  into  my  possession  it  was  a  dry  mount  with  the  frustules 
adherent  to  the  cover ;  but  for  the  purposes  of  these  experiments  I 
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haT6  remounted  it  in  Oanada  balsam.  Of  coarse  the  difficulty  of 
resolying  so  delicate  an  object  as  Amphipleura  peUwAda  is  some- 
what increased  by  mounting  it  in  Canada  balsam.  In  January, 
1852,  IVofesBor  Bailey,  of  West  Point,  writing  to  Matthew  MarshaU, 
Esq.,  of  the  surprismg  performance  of  the  wide-angled  dry  lenses 
just  constructed  for  him  by  Charles  Spencer,  deckred,  '*In  all 
these  cases  (and,  in  fact,  whenever  I  allude  to  a  test  object)  I  mean 
the  hdUam  -  mounted  specimens.  The  dry  shells  I  never  use  as 
tests."  It  is  amusing  at  the  present  day  to  note  how  "  extraordinary  " 
this  assertion  then  appeal  to  one  of  the  most  distinguished 
English  microsoopists,  who  contrived  then,  as  he  has  more  than 
onoe  subsequently  done,  to  misunderstand  completely  the  reasoning 
of  the  "American  opticians,"  and  who  boldly  wrote,  **I  have 
invariably  found  that  when  verv  difficult  tests  are  mounted  in 
balsam  I  cannot  discover  the  marcings."* 

At  the  present  day  the  value  of  difficult  test  objects  mounted  in 
Canada  baL»un  is  more  correctly  appreciated ;  and  among  these  one 
of  the  most  convenient  and  useful  is  Amphipleura  peUucida.  It  is 
not  many  years  since  this  diatom,  even  wnen  mounted  dry,  was 
regarded  as  ooe  of  the  most  difficult  tests.  Messrs.  Harrison  and 
Sollitt  indeed  appear  to  have  glimpsed  the  strisB  on  the  dry  mount 
as  early  as  1854;  but  can  only  have  glimpsed  them,  for  they 
estimated  the  number  at  120  to  180  in  the  yrAnr  of  an  inch,  an 
estimate  to  which  Mr.  Sollitt  stoutly  adhered  as  late  as^  1860.t 
Most  other  microsoopists  were  unable  to  verify  these  observations. 
Messrs.  Sullivant  and  Wormley  }  declared  that  they  had  "  not  been 
able  to  'glimpse'  the  strisB  on  this  diatom."  And  when  Mr. 
Sullivant  sent  me  the  Hull  slide  he  had  still  been  unable  to  resolve 
it,  as  indeed  was  true  of  almost  all  microsoopists  at  that  date. 

So  &r  as  I  have  heeji  able  to  learn,  Messrs.  Powell  and  Lealand 
were  the  first  who  succeeded  in  resolving  the  dry  frustules  with 
sufficient  distinctness  to  get  correct  notions  of  the  fineness  of  the 
markings.  We  learn  by  a  note  from  Mr.  Lobb,  dated  January  12, 
1870,§  that  those  gentlemen  had  at  that  time  succeeded  in  resolving 
Amphipleura  peUucida  with  their  immersion  i,  ^y  and  ^,  and  es- 
timated them  at  100  to  the  TtW  of  an  inch.  I  mysdf  first  succeeded 
in  resolving  and  photographing  this  diatom  in  January,  1871,  and 
it  was  a  Powell  and  L^Jand  immersion  iV  that  did  the  work.  In  a 
memorandum  published  by  the  Surgeon-General's  Office,  February  1, 
1871  (and  republished  in  the  '  American  Journal  of  Science  and 
Arts,'  vol.  i.  (1871)  p.  345),  I  stated  that  I  found  the  stris  on 
medium-sized  frustules  counted  from  90  to  93  to  the  xAir  of  an 

♦  Bee  *  Quarterly  Journal  of  Microscopical  Science,'  vol.  ii.  (1854)  p.  214. 
t  Ibid.,  vol.  viii.  (1860)  p.  48. 

X  **  On  the  Measurement  of  the  StrisB  of  Diatoms,"  the  *  American  Journal 
of  Science  and  Arts,*  voL  xxvii  (1859)  p.  250. 

{  ♦  Monthly  Microscopical  Journal/  vol.  iii.  (1870)  p.  104. 
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inch.  I  foTind  no  example  in  which  the  nmuber  of  striaB  exceeded 
100  to  the  xj^nr  of  an  inch.  Since  then  I  have  examined  a  con- 
siderable nnmber  of  Amphipleura  slides,  and  only  occasionally 
fonnd  one  still  finer.  The  finest  I  have  ever  counted  had  107  stri^ 
to  the  TT^  of  an  inch.  Ever  since  January,  1871,  Amphipleura 
peUucida  has  been  one  of  my  £siyourite  test  objects  for  immersion 
objectives.  In  June,  1871,  I  succeeded  in  resolving  it  by  an 
immersion  |  of  Tolles,*  and  in  March,  1872,  in  connection  with 
its  resolution  by  certain  objectives  made  by  B.  and  J.  Beck,^and  by 
WiUiam  Wale,  I  wrote : — **  This  diatom  is  a  useful  and  valuable 
test  for  immersion  objectives  of  ^  inch  focal  length  or  less.  Lower 
powers  can  only  hope  to  resolve  it  if  possessed  of  excessive  angular 
aperture."  t 

Meanwhile,  although  I  constantly  wrote  and  spoke  of  the  dry 
frustule,  because  it  gave  more  brilliant  images  as  I  then  handled 
the  test,  I  had  already,  in  January,  1871,  resolved  with  the 
immersion  ^  of  Powell  and  Lealand,  several  balsam-mounted  slides 
of  the  same  diatom,  which  Mr.  Sullivant  bad  kindly  sent  me.  In 
February,  1871,  Count  Oastracane  wrote  from  Eome  to  the  Koyal 
Microscopical  Society,  t  that  the  year  before  be  had  succeeded  in 
obtaining  a  photograph  of  Amphipleura  pellueida  on  a  Moller  s 
test-plate,  balsam  mounted,  first  with  a  Hartnack  immersion  No.  10, 
and  afterwards  with  an  objective  of  the  same  number  by  Nachet. 
The  degree  of  success  attained  by  this  distinguished  microscopist 
may  be  inferred  from  his  own  frank  acknowledgment: — "Un- 
fortunately my  negative  was  blurred  and  rather  £Etintish,  so  that  it 
could  not  give  good  positive  images.  Nevertheless,  the  strisB  are 
there  so  finely  and  so  distinctly  drawn  out,  that  they  may  be 

erceived  clearly  enough,  though  the  magnifying  power  of  the 
icroscope  was  not  higher  than  640  diameters."  §  I  myself  in 
March,  1872,  wrote  in  a  general  way  of  the  resolution  of  the 
balsam-mounts: — "I  may  add  that  any  of  these  objectives,  in- 
cluding the  Beck's  ^,  will  resolve  Amphipleura  peUucida  in 
balsam,  as  in  fietct  was  done  by  Count  Castracane,  with  objectives  by 
Hartnack  and  Nachet"  || 

But  all  this  was  by  monochromatic  sunlight,  and  it  was  not 
until  I  began  to  use  immersion  illuminators  wim  objectives  of  more 
than  82°  balsam  angle,  that  I  succeeded  in  obtaining  satisfiEustory 
resolution  of  the  balsam-mounted  frustules  illuminated  with  an 
ordinary  coal-oil  lamp.  Even  then  it  was  by  no  means  with  every 
immersion  objective  of  sufficient  aperture  that  satisfactory  resolution 
could  be  obtained;  but  during  the  last  six  years  the  number  of 

♦  See  *  Monthly  Microscopical  Journal/  vol.  vi.  (1871)  p.  150. 
t  Same  Journal,  vol.  vii.  (1872)  p.  166. 

iSame  Jonmal,  vol.  v.  (1871)  p.  176.  §  Loc,  cit. 

Same  Joomal,  vol.  vii.  (1872)  p.  233. 
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objectiyeB  capable  of  resolTiiig  this  test  has  been  constantly  in- 
creasing,  and  the  sharpness  of  the  images  produced  by  the  very 
best  objectiyes  has  continually  improved,  nntil  at  the  present  day 
I  haye  no  hesitation  in  making  the  assertion  that  any  first-rate 
immersion  objective,  even  those  of  as  low  power  as  the  |,  ought  to 
be  able  to  give  distinct  resolution  of  the  most  finely  marked 
fnistnles  of  Amphipleum  fdlucida  mounted  in  Canada  balsam. 
Those  incapable  of  ^s  performance  must  be  classed  among  second- 
rate  ob^tives,  and  will  not  willingly  be  employed  in  serious  in- 
vestigations by  instructed  microscopists.  As  for  the  appearance  of 
balsam-mounted  frustules  of  this  diatom  by  sunlight,  under  the  best 
modem  immersion  objectives,  it  not  only  riinus  in  vigour  and 
contrast  the  finest  views  of  the  dry  firustules,  but  greatly  excels  the 
best  that  can  be  done  with  these  m  simultaneous  exhibition  of  the 
details  of  outline  and  midrib. 

The  finstule  on  the  Hull  slide  selected  for  photographic  repre- 
sentation in  connection  with  this  paper  is  *00d7  of  an  inch  long, 
and  has  102  striaa  to  the  thousandth  of  an  inch.  At  the  distance 
of  '0011  of  an  inch  from  it,  and  nearly  parallel  to  it,  on  the  slide 
is  a  second  rather  more  coarsely  marked  mistule,  the  appearance  of 
which  in  the  pictures  will  aid  in  forming  a  judgment  of  the  flatness 
of  field  in  each  case.  Near  one  extremity  of  the  selected  frustule 
appears  the  end  of  another  that  may  be  used  for  the  same  purpose, 
while  near  its  other  extremity  the  end  of  yet  another  fruistule  is 
seen,  at  right  angles  to  it,  which,  &om  its  position  in  relation 
to  the  light,  is  not  resolved,  although  longitudinal  difi&action  lines 
appear  upon  its  surface  in  all  the  pictures. 

All  the  immersion  objectives  belonppbg  to  the  collection  of  the 
Museum  will  show  the  strisB  on  the  sekcted  frustule  by  monochro- 
matic sunlight;  but  some  of  them,  from  curvature  of  field  and 
feebleness  of  definition,  would  have  given  but  sorry  pictures.  I 
have  only  thought  it  worth  while  to  make  photographs  with  a  few 
of  the  very  best  of  the  water-immersion  objectives  at  my  disposal, 
and  with  certain  glycerine  and  oil-immersion  objectives.  The 
following  is  a  list  of  the  photographs,  to  which  I  have  added  a 
memorandum  of  the  aperture  of  each  objective,  as  measured  with 
an  instrument  I  have  devised,  a  modification  of  the  apertometer  of 
Abbe,  which  I  will  describe  fully  in  a  separate  paper.  The  angles 
are  all  computed  for  an  ideal  medium  of  1  *  5  index  of  refraction. 

(a)  Photographs  of  Amphipleuba  pelluoida,  iUwninaUd  by  monochromaik  srn^ 
light.  Condenser  a  8-mcA  objective  of  12P  an*  aperture  inclined  at  an  angle  of  i5^ 
to  the  optical  axis  of  the  Microscope, 

No.  1.  Oil-immersion  ^,  aperture  114%  by  ZeiflB,  vignetted  print.  2830 
diameters. 

No.  2.  By  the  same  objective ;  print  not  vignetted.    2760  diameters. 
No.  8.  Oil-immersion  j,  aperture  115%  by  Zeiss.    2700  diameten. 
No.  4.  Oil-immersion  ^,  aperture  122°,  by  ToDee.    2700  diameters. 
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No.  5.  Glyc^ne-immersion  ^,  aperture  105°,  by  Spenoer.    2830  diameters. 

No.  6.  GlToerine-immeraion  4,  aperture  100°,  by  Spencer.    1900  diameters. 

No.  7.  Enlarged  from  the  last  negutiye  to  2760  diameters. 

No.  8.  Water-immersion  ^,  aperture  91°,  by  Tolles.    2760  diameters. 

No.  9.  Water-immersion  |,  aperture  105°,  by  Powell  and  Lealand.  2700 
diameters. 

Na  10.  Water-immersion  ^  aperture  103°,  by  Powell  and  Lealand.  2700 
diameters. 

No.  11.  Water-immersion  ^,  aperture  91%  by  Powell  and  Lealand.  2900 
diameters. 

(b)  Photographs  of  Amphiplbuba  fblluotoa,  iUunUnaUd  by  monochromatio  atin- 
Ughty  with  an  immersion  illuminator  and  the  utmost  obliquity  each  objective  toould  admit 
without  distortion. 

No.  12.  Zeiaa^  oil-immersion  -j^  (same  as  No.  1).    2830  diameters. 
No.  13.  ToUes*  oil-immersion  ^  (same  as  No.  4).    2760  diameters. 

From  my  examination  of  these  objeotiyes,  I  am  constrained  to 
give  the  Zeiss  ^  the  preferenoe,  both  by  lamplight  and  sunlight, 
oyer  all  the  others  named,  and,  indeed,  I  may  add,  oyer  all  the 
objectiyes  I  haye  eyer  yet  examined. 

Next  comes  a  group  embracing  the  oil-immersion  ^  by  Tolles, 
the  glycerine-immersion  ^  and  ^  by  Spencer,  and  the  oil-immersion  ^ 
by  Zeiss.  All  these  objectiyes  perform  yery  well  indeed.  When 
I  wrote  to  Zeiss  last  January,  I  expressed  the  opinion  that  the  per- 
formance of  his  ^  fully  equalled  that  *'  of  the  best  of  the  large 
collection  of  immersion  objectiyes  belonging  to  the  Museum."  But 
subsequent  trial  conyinced  me  that  my  first  photographic  work  with 
the  Spencer's  ^  had  not  done  it  justice,  and  I  anierwards  receiyed 
the  ^  from  the  same  maker  and  the  oil-immersion  ^  by  Tolles. 
After  protracted  trials,  I  now  regard  these  three  objectiyes  as  supe- 
rior in  defining  power  to  the  Zeiss  ^.  How  they  compare  with  it, 
and  with  each  other,  may  be  £Burly  judged  firom  the  photographs. 
Of  the  water-immersion  objectiyes,  the  Tolles  ys  stanos  first  in  my 
estimation ;  the  Powell  and  Lealand  objectiyes  next. 

Among  other  points  suggested  by  a  ekuij  of  these  photographs 
is  the  fact  that  tiie  superiority  of  the  glycerine  and  ou-immersion 
objectiyes  is  not  a  mere  consequence  of  meir  ^reat  aperture.  The 
aperture  of  the  ^  of  Spencer  exceeds  but  httie,  and  the  ^  not 
at  all,  that  of  tne  i  of  Powell  and  Lealand,  yet  their  perform- 
ance is  much  better.  The  aperture  of  the  Zeiss  -^  is  actually 
less  than  that  of  the  Tolles  ^,  which,  howeyer,  it  excels  in  per- 
formance, and  a  similar  comparison  may  be  made  between  the 
Tolles  iV  fti^cl  the  Powell  and  Lealand  objectiyes.  And  yet  I  do 
not  doubt  in  the  least  that  each  additional  degree  of  interior  angle 
aboye  82^  is  a  material  adyantage,  proyided  always  that  the  aber- 
rations of  tiie  objective  are  accurately  corrected ;  but  inferiority  in 
the  formula  employed  or  in  the  skill  and  care  exercised  in  construc- 
tion may  more  than  neutralize  the  advantages  that  ought  to  be 
deriyed  firom  this  source.      Nor  do  I  doubt  in  the  least  the 
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superiority  in  a  general  way  of  glycerine  as  ihe  immersion  flmd 
over  water,  or  of  oil  of  cedarwood  and  other  liquids  closely  approxi- 
mating crown  glass  in  refraction  and  dispersion  over  glycerine. 
But  tUs  superiority  does  not  occnr  merely  becanse  increased  angle 
is  thos  rendered  possible.  In  fiact,  as  the  angle  of  total  reflexion  from 
crown  ^lass  to  water  is  rather  more  than  60^/  it  is  by  no  means 
theoretically  impossible  to  constroct  water-immermon  objectiyes 
with  angle  as  great  as  the  oil-immersion  objectiyes  of  Zeiss,  or  the 
glycerine-immersion  objectives  of  Spencer.  The  difficulty  in  this 
case  is  to  correct  tiie  aberrations  which  are  inevitably  produced  by 
refraction  at  the  upper  surfinoe  of  the  thin  glass  cover  and  the  flat 
surfiM)e  of  the  objective  front  These  aberrations  are  entirely  absent 
when  the  immersion  fluid  has  the  same  refraction  and  dispersion  as 
the  glass  on  each  side  of  it ;  are  comparatively  slight  in  the  case  of 
glycerine ;  much  more  considerable  with  water,  and  greatest  in  the 
case  of  the  dry  objectives.  Professor  Abbe,  in  the  paper  already 
cited,  has  drawn  attention  to  this  circumstance,  which  appears  to  me 
even  more  important  than  the  &ct  that  with  homogeneous  immer- 
sion there  is  no  loss  of  light  by  reflexion  at  the  front  surfEU^e  of  the 
objective,  and  with  glycerine  immersion  very  littie ;  but  this  also 
must  have  its  influence. 

Taking  all  the  circumstances  into  consideration,  I  am  disposed 
to  expect  further  improvement  in  objectives  in  the  direction  of  homo- 
geneous immersion  rather  than  glycerine  immersion.  In  the  case  of 
homogeneous  immersion,  too,  we  liave  the  great  advantage  of  bein^ 
able  to  dispense  with  the  screw  collar  for  cover  correction,  and  aU 
the  deplorable  loss  of  time  entailed  by  the  use  of  that  contrivance, 
which  is  absolutely  required  in  the  case  of  glycerine  and  water- 
immersion  objectives. 

For  this  reason,  in  my  ordinary  work  I  give  my  Zeiss  ^  the 
preference  over  the  objectives  I  nave  nam^  as  somewhat  sur- 
passing it  in  defining  power ;  because  it  gives  instantly  results  that 
are  not  £&r  inferior  to  the  best  I  can  obtain  from  the  others  with 
much  pains  and  loss  of  tima 

Finally,  to  illustrate  the  superb  performance  of  the  Zeiss  ^  on 
dry  Amphipleura,  I  have  added  to  the  series  a  photograph  (No.  14) 
of  a  very  delicate  frustule  on  a  slide  of  Amphiplewra  peHtunda 
from  the  Bridge  of  Allan,  Scotland,  mounted  by  my  friend  Pro- 
fessor Hamilton  L.  Smith,  of  Geneva,  New  YorL  This  frustule  is 
only  29  ton-thousandths  of  an  inch  long,  and  has  105  stri»  to  the 
thousandth  of  an  inch.    It  is  magnified  3400  diameters. 
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XXXIII — Note  on  AVbes  Experiment  on  PUurosigma  angulatum. 

By  J.  J.  Woodward,  Surgeon  and  Brevet  Lieutenant-Colonel, 
U.S.  Army,  Hon.  F.E.M.S. 

(Bead  llth  June,  1879.) 

I  SEND  herewith  two  photographs  of  Pleurosigma  cmguUdvm  taken 
by  the  Zeiss  oil-immersion  ^  and  a  ToUes  amplifier.  The  magni- 
fjring  power  is  1850  diameters.  The  one  exhibits  the  markings  as 
ordinarily  seen  and  described ;  the  other,  taken  witii  oblique  ught 
and  a  stop,  furnished  for  the  purpose  by  Zeiss,  behind  the  baek 
lens,  exhibits  the  fine  difi&action  lines  parallel  to  the  midrib, 
described  by  Professor  Abbe,  of  Jena. 

The  notable  point  about  this  second  picture  is  that  the  difirao- 
tion  lines,  instead  of  being  limited  to  the  part  of  the  frustule  which 
is  adherent  to  the  glass  cover,  as  is  the  case  when  Abbe's  experi- 
ment is  performed  by  lamplight,  appear  by  monochromatic  smihght, 
and  of  course  in  the  photographs,  on  all  parts  of  the  frustule.  pro- 
fessor Abbe,  who  originally  fell  into  the  error  of  supposing  the 
absence  of  the  difiraction  lines  on  the  non-adherent  parts  to  be  the 
necessary  result  of  the  optical  conditions,  has  pointed  out  with 
commendable  frankness  *  that  his  mistake  arose  from  not  having 
before  accurately  measured  the  true  distance  of  these  diffiraction 
lines  apart ;  and  has  willingly  admitted  that  under  the  actual  con- 
ditions it  is  '^  a  matter  of  intensity  of  illumination  only,  whether 
they  will  be  visible  or  non- visible  through  a  film  of  air.**  I 
call  special  attention  to  his  lucid  explanation,!  because  in  my 
opinion  the  greater  share  taken  by  the  dif&action  pencils  in  the 
formation  of  the  microscopical  image  in  wide-angled  objectives, 
when  illuminated  by  monochromatic  sunlight,  has  a  great  deal  to 
do  with  the  superiority  of  this  mode  of  illumination  over  lamplight 
for  the  purposes  of  high-power  definition,  as  well  as  of  photo- 
micrography. By  lampli^nt  these  diffiraction  pendls  are  so  much 
feebler  in  intensi^,  that  tneir  share  in  the  formation  of  the  image 
is  considerably  less.  I  have  in  a  previous  paper  (p.  663)  pre- 
sented other  striking  illustrations  of  this  important  point,  and 
the  views  there  expressed  are  corroborated  by  the  phenomenon 
observed  when  Abbe's  experiment  is  performed  by  monochromatic 
sunlight. 

The  pair  of  photographs  herewith  presented  to  the  Society  are 
not  from  the  negatives  of  which  I  sent  last  January  to  Professor 
Abbe  the  prints  exhibited  at  the  meeting  of  Februai^  12th  by  Mr. 
Stephenson.  Those  were  accidentally  taken  with  shghtly  different 
distances,  and  were  hence  magnified  difierently.    The  present 

*  This  Joumftl,  vol.  ii.  (April,  1879),  p.  141.  t  Loo.  oii. 
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piotuies  are  both  taken  at  preoisely  the  same  difitance  from  object 
to  screen,  and  would  be  of  precisely  eqnal  magnifying  power,  but 
that  the  diffiraction  lines  are  best  seen  in  a  focal  position  of  the 
objectiye  slightly  different  from  that  required  to  show  the  hexagons^ 
and  this  produces  nnayoidably  a  trifling  variation,  which,  howeYer, 
I  think  cannot  exceed  one  per  cent  of  the  power,  if  indeed  it  is  so 

Seat.    I  have  added  to  the  pair  a  third  photograph,  exhibiting 
e  whole  of  the  frastole  used  for  this  experiment,  magnified  730 
diameters  by  Powell  and  Lealand's  water-immersion  ^. 
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XXXrV. — New  Species  cmd  Varieties  of  DiatomaeesB  from  the 
Caspian  Sea.     By  A.  Gbunow,  Hon.  F.B.M.S.     Translated 
TOth  additional  Notes  by  F.  Kittok,  Hon.  F.B.11S. 
(^Eead  11th  June,  1879.) 
Plate  XXL 

Amphora  {a/ngusta  Greg.  Tar.  ?)  dbbngeUa  Ghronow. — ^A.  minnta^ 
a  latere  primario  angnsta,  oblonga,  polis  rotandatis,  ^alvis  oymbi* 
formis  obtnsiiiscnlisy  yenbre  piano,  tinea  media  sabrecta  margine 
inferiori  approximata,  striis  dorsalibtis  snbradiantibiis  14-16  in 
'01  mm.,  yentralibns  breyissimk  Longii  '032- '036 mm.;  latit 
•008- -0010. 

Harbour  of  Bakn,  common. 

Its  relationship  to  the  yery  imperfectly  figured  A.  angusta 
Qteg.  is  yery  donbtfoL  The  stnse  on  the  yentnd  portion  appear 
to  to  mudi  longer — Gregory  gives  17  in  the  '01  mm.  (*^ about  44 
in  '001"  ") ;  stiU  slighter  is  its  resemblance  to  A.  nana  Qreg.,  with 
19  striso  in  '01  mm.  IThe  yentral  stnaB  also  appear  to  be  shorter. 
Qlie  relationship  of  these  forms  is  therefore  scarcely  probable. 

A.  lineaia  Greg.  yar.  subconstrieia  Grun. — Frustulis  in  media 
parte  levissime  cons&ictis,  striis  punctatis  dorsalibus  15  in  *  01  mm., 
yentralibus  tenuissimis.     Longit.  * 035- '045  mm.;  latit.  *011. 

Harbour  of  Baku,  common. 

I  haye  frequently  met  with  a  more  strongly  constricted  Am- 
phora in  diatom  gatherings  from  Tahita  (Tonga  and  Samoa  Islands) , 
wluch  I  likewise  consider  to  be  a  form  of  A.  lineaia  and  haye 


DBSOBIPTION  OP  PLATE. 
Pio.  1. — Co8cmodi9CU$  nobUis  Gnm.,  fiom  Jaya,  ^A, 
„    2. — 0,  Podosira  maxima  Kg.,  from  Pera,  Af  ft. 

(CychteUa  maxima,  anthentio  Bpeoimen.) 
b  c,  Strutftuie  of  inner  and  marginal  portions  of  valve. 
df  Two  frofltnlee  of  P.  maxima^  with  the  connecting  membrane^  showing 
the  granular  endoohrome,  -ifA. 
,,    8.— -P.  stettvlifera  Gran.,  Monterey  deposit,  Af9. 
^,    4.— a,  Podotira  ambigua  Gnm.,  St  Paul,  4t^. 

be,  Stractnre  of  the  inner  portion  and  the  margin  of  the  valve,  ^^^^, 
„    b,'-ab,I[y<dodiicu8  9cotioua(K%.)QTnu^^9t,  * 

{OyoioMh  sooMxi  Kg.,  authentic  specimen.) 
(Fig.  a,  dried  specimen  with  endochrome.) 
c,  Structure  of  valve*  ^y^» 
„    6.-0,  P.  Argui  Grun.,  California,  ^^, 

b  c,  Structure  of  inner  portion  and  margin  of  valve»  ^-^, 
„    7. — a,  P.  karmoides,  Montagne,  Lima,  Afii. 

6,  Structure  of  valve,  *-^. 
„    8. — SmaU  fragment  of  outer  portion  of  Coadnodiscus  QazeUcB,  ^fii. 
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called  it  var.  eonstrida.  It  is  somewhat  larger  and  more  robust 
than  the  Caspian  form^  but  otherwise  differs  bat  little ;  striad  12-14 
in    01  mm. 

GoMPHONEMEiE. 

Gomphonema  (oUvaeeum  var.?)  stawoneiformis  Grun. — G. 
yalvis  lanceolatis  yel  subclavatis,  obtnsis,  striis  snbradiantibnSy  snb- 
tilissime  punctatis,  area  transyersa  oentrali  intermptis.  Longii 
•053-07  mm.;  latit.  yaly.  01-012  mm.;  striae  10-13  in 
*  01  mm.    Stipites  plenimque  longissimsB. 

This  Gomphonema  is  distinguished  from  <?.  olivaceum  prin- 
cipally by  its  greater  size  and  more  conspicuous,  smooth,  central 
area.  I  haye  hitherto  met  with  this  form  in  mountain  streams  in 
the  Tyrol  and  Switzerland  and  presume  that  it  has  often  been 
mistaken  for  O.  dichotomum. 

The  forms  &om  the  Caspian  Sea  are  still  larger  ('065-'  15  mnu 
long)  and  might  be  called  yar.  Caspia.  The  upper  part  is  fre- 
quently shorter  than  the  lower;  this  is  often  the  case  with  the 
mountain  species. 

MASTOaLOIACEA 

Mastogloia  Smithii  Thwaites  yar.  intermedia  Grun. — Minor, 
yalyis  late  lanceolatis  pNarum  productis,  nodulo  centrali  yix  lateraU- 
ter  dilatato,  striis  tenuioribus,  18-19  in  '01  mm.  Longit.  '032- 
•037  mm.;  latit.  •0125  mm. 

Harbour  of  Baku,  common. 

Var.  abnormis  Grun.  yalyis  lanceolatis,  obtusiusculis,  loculis  ab 
mar^nis  remotis,  linesB  mediae  approximatis,  stnis  subradiantibus, 
tenmssime  punctatis,  18  in  *01  mm. 

Baku  Harbour,  rare. 

A  peculiar  form,  in  which  the  loculi  are  apparently  placed 
between  the  margin  and  median  line.  I  haye  obseryed  something 
similar  in  a  Mastogloia  from  Seychelles,  which  I  haye  named 
M.  SeysheUensis.  It  differs  from  the  Caspian  form  by  its  greater 
length  and  more  lanceolate  yalyes  with  occasionally  capitate  pro- 
duced apices,  and  its  deUcate  striae  (26-29  in  *  01  mm.^. 

M.  (Smithii  yar.  ?)  pusilla  Grun. — M.  minuta,  yalyis  lanceolatis 
obtusiusculis,  loculis  mediis  ceteroe  magnitudine  superantibus,  striis 
subradiantibus,  tenuissime  punctatis,  17  in  '01  mm.,  nodulo  cen- 
trali rotundato.  Longit  •012--013mnL;  latit.  •  007-^0075  mm. 
Not  common  in  the  Harbour  of  Erasnowodsk.  Sesembles  Jlf. 
exiffua  of  Lewis,  but  the  yalyes  are  more  obtuse  and  more  strongly 
striate ;  the  loculi  are  numerous  and  marginal. 

[I  fail  to  detect  any  resemblance  between  the  figure  of  M.  ^dgua 
and  M,  pvsilla ;  the  former  has  acute  apices,  lociui  2-5  (generally 
only  3),  striae  obscure.  In  the  latter  the  ends  are  ol^use,  the 
striae  distinct,  and  the  loculi  numerous — F.  K] 
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Nayioulbje. 

Navieula  Trochus  Ehr.  var.  hiconstrida  Grun.— Valves  with 
three  equal  stout  inflations,  and  slightly  produced  obtuse  apices 
•042  mm.  long.  Inflations  '001  mm.  (this  should  he  "01);  con- 
strictions "006  broad.  Striae  transverse  (18-20  in  '01  mm.), 
radiant  at  the  centre,  two  large  thickened  sickle-shaped  lines  on 
each  side  of  the  central  area. 

Bare  in  Baku  Harbour. 

Although  of  very  diflerent  form  it  appears  nevertheless  to  belong 
to  the  series  of  which  N.  Trochus  is  the  type,  but  which  has  only 
one  central  inflation.  I  have,  however,  many  forms  before  me  in 
which  the  ends  are  produced  and  a  couple  of  sUght  depressions  are 
visible,  evidently  showing  a  transition  to  the  above  described  ex- 
treme variety.  Characteristic  of  N.  Trochus  is  the  circular  smooth 
space  round  the  central  nodule,  and  which  has  the  two  sickle- 
shaped  forks  on  each  side. 

[j!^.  Trochus  of  authors  is  not  N,  Trochus  of  Ehrenberg  accord- 
ing to  Dr.  Donkin.  A  careful  examination  of  the  figures  of 
N.  Follis  in  the  *  Mikrogeolo^e '  will  show  that  what  has  generally 
been  considered  N.  Trochus  is  probably  N.  Follis.  Dr.  Lewis,  in 
his  paper  on  ''Extreme  and  exceptional  Variation  of  Diatoms,'' 
also  refers  the  so-called  N.  Trochus  to  N.  Follis*  (Professor 
H.  L.  Smith  concurs  in  this  view),  but  considers  it  to  be  only  an 
extreme  variety  of  N,  serians,  a  view  with  which  I  am  dispos^  to 
agree.  The  variety  described  by  Herr  (Jrunow  I  think  more 
nearly  resembles  N,  trinode  of  Lewis,  I.  c.  neo  Smith,  and  which  he 
says  is  found  in  large  rivers  and  brackish  water,  whilst  N.  FoUis 
is  only  found  in  fresh. — F.  K.] 

jN,  Schneideri  Grun. — N.  major,  valvis  lanceolatis  obtusius- 
culis,  nodulo  centrali  oblongo,  noduUs  terminalibus  minutis,  sulcis 
duobus  linesB  mediae  approximatis  longitudinalibus,  striis  punctatis 
obliquis  varie  arcuatis  14  in  '01  mm.  longitudinalibus  13  in 
•01  mm.     Longit.  -143- -145  mm.;  latit.  '042  '043  mm. 

Bare  on  the  pier  of  Cape  Bail 

A  well  marked  Navieula ;  on  each  side  of  the  median  line  is 
a  conspicuous  line  of  coarse  striae,  between  which  and  the  striae 
is  a  narrow,  smooth  furrow,  connecting  it  with  the  subsection 
Diploneis,  but  distinguished  from  it  by  the  striae  which  cross  the 
valve  in  curved  obUque  lines  resembling  those  on  N.  oblique- 
striata  A.  Schmidt,  Demerara  Biver.    Atlas,  pi.  13,  figs.  41,  42. 

\N.  Iridis  has  a  similar  striation. — F.  K.J 

♦  The  figare.  in  the  *  Infuaionsthierchen/  of  N.  Trochus  is  certainly  very  like 
what  is  usu^y  known  by  that  name ;  the  probable  solution  ia  that  they  are  both 
one  species. 
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PliSUBOSiaHA. 

Pleurosigma  oMenuatvm,  yar.  Caspia  Qronow. — Somewhat 
smaller,  narrower,  and  leas  sigmoid  than  the  type  species,  apices 
less  acuta  Stri®  the  same  as  in  P.  ottenAJUxtvm  and  P.  Hippo- 
campus. 

Kot  nncommon  in  Baka  Harbour. 

Between  P.  aitenuatum  and  P.  Hippocampus  there  exists  only 
the  unimportant  distinction,  a  difference  in  the  outline  of  the  yalve. 
The  Caspian  form  is  distinguished  from  both  by  being  narrow,  leas 
sigmoid,  and  by  its  more  obtuse  apices.  The  structure  of  these 
alhed  forms  under  high  powers  appears  very  similar ;  between  the 
strongly-marked  lines  of  beads  faint  outlines  of  other  beads  may  be 
seen.  Whether  these  delicate  puncta  belong  to  a  second  valye  or 
are  an  optical  delusion  must  remain  for  the  present  undecided ; 
it  is  certain,  howeyer,  that  the  valves  of  Pleurosigma  are  com- 
posed of  two  layers,  which  separate  when  acted  upon  by  long 
boiling  in  acids.     [I  have  observed  this  in  P.  angviUdwn^ 

[The  &int  markings  here  alluded  to  have  been  seen  by  other 
observers.  It  is  most  probable  that  the  valves  of  Pleurosigma  have 
a  similar  structure  to  many  other  diatoms  in  possessing  what  I  call 
*^  secondary  valves,"  which  in  some  genera  are  like,  and  in  others 
unlike,  the  primary  valve.  Schmidt  calls  them  Begenerationshulle. 
— F.  K.  I 

P.  dongatum,  var.  graeUe  Grunow. — Narrower  and  less  shwrply 
pointed  than  Smith's  figure.  StrisB  somewhat  stronger.  Oblique 
strisB,  17-18  in  *01  mm.;  transverse,  19  in  '01  mm.  Length, 
•l3--32mm.;  breadth,  •024--025mm. 

Common  in  Baku  Ebrbour. 

Sghizokema. 

Schizonema  (mimUum  Kg.  var.?)  Casjnum  Grunow. — Sch. 
minutissimum,  filamentis  brevissimis,  subsmiplicibus  vel  parce 
dichotome  ramosis,  infeme  irregulariter  transverse  rugosis,  supeme 
IsBvibus,  hyalinis,  apicem  versus  vix  conspicuis.  Frustuk  indusa 
irregulariter  hbera  aiq)osita,  valvis  lanceolatis,  obtusiusculis,  '035- 
•052  mm.  longis,  *  007- *  008  mm.  latis,  nodulo  centndi  parvo 
oblongo,  striis  paiallelibus  12  in  *  01  mm.,  in  media  parte  parum 
distantioribus,  subradiantibus,  in  area  minuta  nodulum  centralem 
ambiente  defidentibus. 

On  Cladophora  in  Baku  Harbour  common. 

In  8,  minutum,  Eg.  Bac,  pL  23,  fig.  5,  the  frustules  occur 
in  straight  lines,  in  which  it  resembles  8,  humile  Kg. ;  but  in  the 
latter  species  they  principally  occur  in  the  chief  filament  (Haupt- 
schlauon).    In  the  Caspian  form  this  is  never  the  case. 
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NiTZSOHIES. 

[We  omit  the  remarks  of  the  aathor  on  this  fiunily,  as  we  hope 
his  monograph  will  be  in  the  hands  of  the  diatomist  ere  long. 
He  nnites  the  genus  Tryblionella  with  Nitzschia^  remarking  tiiat 
**  long  obseryation  of  this  genns  (Nitssachia)  had  oonyinced  him  that 
the  genns  T^blionella  was  not  sufficiently  distinct  to  warrant 
iheir  separation;"  he  therefore  relegates  the  following  forms  to 
the  former  genns. — F.  K.] 

T.  Hantzschiana  Qmn.,  T.  gracilis  W.  Sm.  =:  N.  Tryblionella 
Hantzsch.  T.  Vidorise  Gmn.  and  T.  levidenais  W.  Sm.,  he 
considers  to  be  only  varieties  of  that  species.    Baku  Harbour. 

T.  jyimdata  W.  Sm.     Baku  Harbour. 

T.  apimdata  Greg,  [not  W.  Sm.  as  stated  by  Orunow]. 

T.  eiroumsuta  Bailey  =  SurireUa  oireutMuta  Bailey  =  T. 
ScuteUiMn  W.  Sm.    Common  in  Baku  Harbour. 

The  valves  of  this  species  have  a  longitudinal  ridge  (langsfiEdtig), 
but  the  transverse  stride  are  not  interrupted  by  it  as  they  are  in 
many  other  species.  By  direct  light  the  sumce  of  the  valve 
appears  irr^ularlv  punctate  Tshagreen-like) ;  this  is  still  more 
conspicuous  in  the  closely  allied  form  Nitzsehia  BrighitoeUii 
(Kitton),  in  which  it  is  dearly  shown  that  the  large  puncta 
and  tiie  fine  regular  lines  of  stride  belong  to  different  layers  of  the 
valve. 

J  The  strisB  on  T.  eir&umatUa  and  N.  BrightweUii  have  a  certain 
y  resemblance,  but  the  structure  of  the  valve  is  conspicuously 
different  in  the  former  species.  Close  to  the  punctate  margin  runs 
a  longitudinal  Y-shaped  furrow,  forming  a  ridge  near  the  centre  of 
ihe  valve,  which  graduallv  descends  towards  the  mar^ ;  a  section 
made  across  the  centre  of  the  valve  would  be  somethmg  like  three- 
fourUis  of  the  letter  W,  W .  This  peculiarity  is  more  or  less  visible 
in  all  the  Trybhonellae.  Nitzsehia  BriffhttveUii  has  the  surface  of  the 
valve  flat,  like  all  the  true  Nitzschias.  T.  cirownsuta  is  elliptic 
lanceolate.'    N.  Brightwdlii  is  linear  lanceolate.  ^F.  E.] 

Nitzsehia  Sigma  W.  Sm.  var.  intercedens  Grun.  Length, 
•2  mm. ;  breadth,  *0065  mm.    Eeel  puncta,  7  in  * 01  mm. 

N.  Sigma  embraces  a  ^reat  number  of  forms,  the  extremes  of 
which  would  not  with  certfunty  be  relegated  to  one  species  were  it 
not  that  so  many  intermediate  forms  exist  between  them.  The 
following  are  the  principal : — 

Var.  ?  maxima  Grun.  Length,  '9  ram. ;  breadth,  '9  mm. ; 
keel  puncta,  3-4  in  'Ol.iom.;  transverse  striaB,  15-18  in 
•01  mm. 
Yar.  vaiida  Grun.  Length,  '5  mm. ;  breadth,  •017- -022 ; 
keel  puncta,  3j^5  in  *  01  mm. ;  transverse  strisd,  18-21  in 
•01  mm. 
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Var.  eofmmtlis  Gnm.  Length,  -4  mm. ;  breadth,   013  mm. ; 
keel  puncta,  5-7  ;  transrerse  striaB,  23-26  in  -01  mm. 
This  form  stands  midway  in  the  transition  from  N.  Sigma 
proper. 

Var.  aenuina  Qnm.  Length,  •25mm. ;  breadth,  -Oil  mm.; 

keel  pnncta,  7-9 ;  transverse  striae,  20-24  in  '01  mm. 
Var.  ?  fasciculata  Gnm.     Length,    '095  mm,;    breadth, 
•036  mm.;  keel  pnncta,  4-6;  transrerse  striae,  28-30  in 
•01  mm.     It  is  the  Homeodadia  sigmoidea  W.  Sm.,  at 
least  what  I  hare  hitherto  considered  to  be  that  species. 
I  cannot  admit  that  it  is  a  Homeocladia.    It  is  dis- 
tinguished from  N.  Sigma' 'profer  by  its  distant  keel 
pnncta  as  well  as  by  its  delicate  striation. 
Var.   intercedem    Gnm.       Length,     -30    mm.;    breadth, 
•009  mm. ;  keel  pnncta,  6-7 ;  transverse  striae,  28-33  in 
•01  mm. 
Var.  ?   Sigmatella  Gregory,      Length,   32  mm. ;   breadth, 
•  006  mm. ;  keel  pnncta,  8-10 ;  tnmsverse  striae,  25-28  in 
•01  mm.     Valves  more  or  less  strongly  sigmoid. 
[Nitzschia  Sigmatella  Gregory  is  no  Nitzschia.  Wm.  Smith  also 
refers  this  form  to  the  genns  Nitzschia  under  the  sp.  name  oteurvula. 
Dr.  Lewis  considersit  an  extreme  form  of  Surirella,  and  names  it 
8.  irdermedia.    I  have  seen  authentic  specimens  of  N.  Sigmatella 
and  N.  curvula  W.  Sm.,  and  am  satisfied  that  they  are  identical, 
and  also  that    they  are   not  aUied  to  Nitzschia  excepting  in 
outline.— F.  K.] 

Var.  ?  rigida  Grun.   Length,  •  20  mm. ;  breadth,  •  008 ;  keel 
puncta,  8-11 ;  transverse  striae,  28-32  in  -01  mm.     Ac- 
cording to  Dr.  Amott  this  is  Amphipleura  sigmoidea 
W.   Sm.  (-4.    rigida  Kg.?).     A  small  form  of  this  is 
perhaps  Navioula  lamprocampa  Ehr.  in  Kg.  B.    NitzscJiia 
flexa  Schumann  appears  to  belong  here. 
Var.  anguiUa  Schumann.    Valves  acute;   0*045  mm.  in 
length;     •003mm.   in  breadth;    keel    puncta,  11-12; 
transverse  striae,  29-30  in  *  01  mm. 
Var.  ?  Claxmi  Hantzsch.    Kesembles  the  preceding.   Valves 
with  produced  rounded  apices,  •OiS  mm.  long,  '004  mm. 
broad;    keel  puncta,   10-11   in  *01  mm.;    striae  very 
delicate. 
In  this  series  (in  which  the  distinctions  are  based  upon  the 
size  of  valve,  and  distance  of  keel  puncta  and  striae)  may  be 
included  some  irregular  forms. 

Var.  ?  svbrecta  Grun.  Valve  lanceolate  sigmoid,  flexure  very 
slight,  often  scarcely  distinguishable.  Lengili,  '11  mm.; 
breadth,  •  008  mm. ;  keel  puncta,  10-11 ;  transverse  striae, 
28-30  in  -01  mm. 
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Var.  ?  aJtlvdens  Grun.  Valve  linear  lanceolate,  not  sigmoid. 
Length,  '155  mm.;  breadth,  '008  mm.;  keel  puncta, 
3-4j^;  transverse  stnae,  22  in  '01  mm. 

To  the  Nitzschia  Sigma  group  belong  the  following  species  of 
Homoeocladia. 

H,  Kotschyi  Grun.  Valve,  '22  mm.  long,  '007  mm.  broad; 
keel  poncta,  7-7 j^ ;  transverse  striae,  24  in  *  01  mm. ;  connecting 
zone  with  strong  longitudinal  striaa.  Salt  Lake  Atchin  Ghol 
(leg.  Eotschy),  growing  singly  and  in  tufts. 

H.  svhcohserens  Grun.  Valve,  '03- '045  mm.  long,  '004 
broad;  keel  puncta,  9-10;  transverse  striae,  33-34  in  "01  mm., 
forming  slight,  deUcate,  and  frequently  ramifying  threads,  without 
a  definite  integument.    China,  Bengal. 

Herr  Frauenfeld  gathered  a  similar  form  in  Leith,  Scotland; 
it  was  partly  in  single  firustules  and  partly  in  bushy  tufts. 

LlOMOPHOBEiE. 

Licmophora  fldbelkUa  Ag.  Kg.  Bac.  tab.  12,  figs.  1,  2,  4 ; 
W.  Smith,  B.  D.  tab.  xxxii.  fig.  234. 

Var.?  graeillima  Grun.     Frustules  shorter  and  narrower 

('101  mm.  long,   '009  mm.  broad);  in  the  upper  part 

linear,  the  lower  cuneate.     Bare. 

I  have  never  seen  this  form  in  a  living  state,  but  only  in 

single  frustules.     I  have  also  seen  no  front  view,  and  am  therefore 

unable  to  decide  whether  it  is  allied  to  L.  Bemus  or  L,  Bomulua. 

CoscmoDiscEiB. 

Cyclotella  Casfia  Grun. — C.  minuta,  margine  tenuissime  striato, 
centro  imdulato,  urregulariter  punctate.  Diam.  '18  mm.;  latit. 
marginis,  '004  mm.;  striae  ramantes,  21  in  '01. 

Not  uncommon  in  the  Harbour  of  Baku. 

Approaches  most  nearly  to  C.  aperculata  Kg.,  but  is  dis- 
tingumed  by  the  absence  of  marginal  puncta  (spines?)  and  by 
its  deUcate  striae.  I  reckon  as  Gyclotellae  only  those  forms  with 
sharply-defined  radiating  marginal  striae.  To  distmguish  the 
species  requires  great  caution.  C.  operctdata  has  a  strongly 
striated  margin  (striae  16-17  in  '01  mm.). 

C.  antiqtia  W.  8m.  is  closely  alUed  to  C.  opercvlata.  It  is 
distinguished  by  the  presence  of  large  triangular  excavations  near 
the  centre.  I  have  observed  many  transitional  forms  in  C. 
op&rctdata  var.  radiosa. 

To  the  large  forms  of  C.  opereulata  is  allied  a  Cyclotella,  which 
Eulenstein  found  in  the  Bo<^nsee  (Lake  Constance)  and  named  it 
C  Bodanica,  and  which  I  also  have  seen  in  soundings  from  the 
Traunsee  (Lake  of  Gmunden). 

The  largest  were  *  06  mm.  in  diameter,  with  broad  ( *  015  mm.) 
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margins ;  ihe  pnnota  (spines^  snbmarginal ;  the  radiating  striss  on 
the  inner  part  of  the  margin  11  in  '01  mm.,  on  the  outer  part 
abont  13  in  *01  mm.  The  centre  is  marked  with  (excepting  a 
small  speck  in  the  middle)  delicate  radiating  pnncta. 

To  C.  Bodaniea  Enlenstein  joins  a  not  uncommon  North 
American  CycloteUa,  which  is  distinguished  by  its  smaller  size 
and  more  distant  punctate  lines  in  the  centre,  and  which  I  at  one 
time  called  var.  affinis, 

G.  DattagiaTM  W.  Sm.,  a  common  form  in  brackish  water 
localities;  it  is  distingoished  firom  C,  opereulata  by  its  mnch 
greater  size,  stronger  striation  of  the  marginal  band  (9-12  in 
*  01  mm.),  and  a  semicircnlar  arch  of  larger  pnncta  on  the  edge  of 
the  irregolarly  punctate  centre.  [The  puncta  are  distinct  on  the 
specimens  from  rara  Biver,  but  their  presence  is  doubtful  on  those 
from  many  other  localities. — F.  K]  To  C.  DaUoma/na  may  possibly 
belong  doseinodiscus  9triatu8  Eg.  and  Disoopha  sinensis  Ehr. 
Dr.  Amotty  in  his  note  on  the  genus  CydoteOa, '  Q.  M.  Journal^' 
voL  viiL  p.  247,  refers  0.  styhrum  *  Brigntwell,  *  Q.  M.  J.,'  vol  viiL 
p.  96,  to  0.  DaUasiana.  Brightwell's  rorm  I  know  weU,  and  haye 
seen  ilie  original  specimen  from  which  the  figure  (a  very  indifferent 
one)  was  made.  The  0,  DaUasiana  of  &nith,  of  which  I  haye 
also  seen  authentic  specimens,  differs  considerably  from  C.  styhrum. 
The  margmal  band  is  narrow  and  finely  striate ;  the  large  granulate 
centre  is  undulate,  but  not  the  whole  yalye.  C.  styUrrum  also 
shows  this,  but  in  a  much  less  degree.  In  the  latter  me  marginal 
band  is  much  broader,  the  striae  stronger,  and  the  yalyes  much  mate 
robust;  it  is  moreoyer  a  much  commoner  form.  I  haye  it  from  many 
North  American  localities,  the  Para  Biyer  mud,  South  America, 
and  in  mud  from  the  mouth  of  the  Bokelle,  Sierra  Leone  (where  Mr. 
Bri^twell  first  obseryed  it).  I  do  not  know  of  any  British  habitat. 
C.  VaUasianay  on  the  contrary,  is  much  less  common.  Smith 
found  a  single  specimen  in  a  slide  of  a  gathering  from  the  Medway. 
Mr.  Boper  detected  it  in  Thames  mud.  It  also  occurs  in  the  Para 
Biyer  mud.  I  know  of  no  other  habitats.  Those  from  the  Para 
are  yery  fine,  and  the  depression  and  eleyation  of  the  centre  yery 
distinct.  I  am  disposed  to  refer  the  form  called  by  L.  W.  Bailey  f 
Cymatopleura  (?)  OampylodiseiLS,  to  this  species.  His  description  is 
as  follows : — **  Large,  lateral  yiew  almost  circular^  sometimes  broadly 
oyal  (his  figure  is  perfectly  circular;  the  oyal  appearance  might  be 
caused  by  the  yalye  being  tilted) ;  marginal  stnfiB  short,  dose,  and 
showing  under  a  high  power  gland-like  dots.  Lateral  yalye  witii 
one  deep  undulation,  surfeu^e  finely  striated.  Hab.  Honeyli^e 
Valley,  foot  of  Sierra  Neyada." 


♦  In  the  work  referred  to,  Dr.  Arnott  says  C.  radiata :  thia  is  an  error ;  in  the 
ies  of  his  paper  (privately  distribnted)  he  alters  it  to  atylorim. 
t  •  Boston  Joium.  of  Nat.  Hist,'  vol.  vii.  p.  350,  pi.  8,  fig.  F. 
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He  does  not  notice  its  presence  in  the  Para  mud,  where  it  is  not 
very  rare ;  this  perhaps  throws  suspicion  on  the  identity  of  the  two 
species.  He,  however,  nptices  another  form,  which  he  thinks  is  a 
var.  of  his  C.  pulchdla  (which  he  says  is  perhaps  the  same  as 
gtylorum\  *'and  well  deserves  the  name*'  (I.  c.  p.  348). 

In  the  work  jnst  above  quoted  is  a  figure  of  whiat  he  calls  C. 
KuUdngiana  var.  and  which  he  describes  ttus :  "  The  central  por- 
tion is  large,  elevated,  and  irregularly  punctate ;  the  striae  are  minute 
and  closely  radiant,  reaching  the  margin,  but  interrupted  before 
reaching  the  margin  by  a  finely  undulate  circle."  His  figure  very 
much  resembles  that  of  C.  Caspia ;  the  centre  is,  however,  larger 
and  more  finely  punctate;  it  is  also  very  like  the  small  vfJves  of 
O,  stylorum. 

U.  compta  Ehr.  has  a  resemblance  to  C.  Meneghiniana  Eg., 
but  difi^ers  in  its  more  strongly  granulate  centre,  and  that  every 
second,  third,  or  fourth  marginal  stria  is  stouter  than  the  others. 

C.  Meneghiniama  Eg.  is  identical  with  6'.  redangulata  Breb.,  and 
like  C.  Caepia,  has  no  marginal  spine,  but  a  more  strongly  striated 
margin  (7  to  9  deUcately  punctate  striae  in  *0I  mm.).  C.  Kutsh 
ingiana  W.  Sm.  appears  io  be  the  same  species. 

C.  Kutzingiana  (Ehr.?)  Ghauvin,  has,  according  to  original 
examples  from  Ghauvin,  Ukewise  no  marginal  spines,  but  a  very 
deUcately  striate  margin  (12-14  in  *01  mm.).  U.  Caspia  perhaps 
might  be  considered  a  very  deUcately  striate  form  of  this  species. 
In  kieselguhr  from  DombUtten  is  found  a  very  interesting  form 
with  an  oval  centre  and  14-15  marginal  striae  m  *01  mm.  This 
I  consider  a  var.  ?  of  C.  Schumanni, 

The  remaining  species  of  Gyclotella  is  Diacoplea  grseea 
(Ehr.?)  Schumann;  D.  umbUicata  (Ehr.?)  Schumann,  and  D. 
iipunctata  Schumann  seem  to  be  of  similar  structure.  Most  of 
Enrenberg's  species  are  unrecognizable. 

C,  scotica  Eutz.  appears,  according  to  the  original  examples 
from  Gonstantinople  (query,  identical  with  the  Scottish  form  ?),  to 
be  no  Gyclotella,  but  a  Podosira ;  the  entire  valve  is  very  deUcately 
and  irregularly  punctate,  and  beset  with  a  single  circlet  of  stout 
spines. 

Discoplea  annulata  Schumann  seems  to  be  alUed  to  Mdowra 
Wediiy  and  2>.  uwhiUeaia  Ehr.  to  be  identical  with  the  latter. 

CydoteUa  bella  A.  Schmidt. — This  is  perha^  a  Stephanodiscus» 
or  may  belong  to  the  genus  Goscinodiscus.  The  same  appUes  to 
C.  punctata  W.  Sm.,  0,  Astrsea  and  mimUtUa  Eg.  (these  two 
appear  to  merge  completely  into  each  other).  U.  Caroanensis 
Eulenstein  does  not  oelong  to  C.  Asiraea  as  Eulenstein  con- 
sidered, but  is  a  good  species,  characterized  hj  the  smooth  radiating 
lines  starting  from  me  intramarginal  spmes,  and  which  pass 
through  the  radiant  puncta.    C.  spinoea  Schumann  is  identical 

VOL.  n.  2  z 


Digitized  by 


Google 


686  Transadiom  of  the  Society. 

with  StephanocUscus  Niagarse  Ehr.  The  latter  is  diBtinffoished 
from  C,  Carconensis  by  the  greater  number  of  smooth  rays 
separating  the  radiatingpuncta,  port  only  of  which  proceed  from 
the  marginal  spines.  The  lines  of  puncta  in  8.  Niagarse  are 
simple  in  the  centre,  but  consist  of  two,  or  at  most  three,  contiguous 
puncta  as  they  approach  the  periphery,  whereas  the  Unes  of  puncta 
in  C.  Carconerms  occur  in  groups. 

Dr.  Amott,  in  the  paper  previously  quoted  (p.  246),  says: 
**  Smith  unfortunately  referred  a  species  (0.  wwmrfwa)  obtained  in 
Lough  Moume  deposit  to  C.  ardiqua^  a  species  which  does  not 
occur  in  any  of  the  Irish  deposits  which  I  nave  examined."  It  is 
somewhat  difficult  to  imagine  how  Professor  Smith  could  have 
mistaken  C.  mimUula  for  0.  antiquay  the  difference  being  so  well 
marked.  I  have  never  been  able  to  find  the  latter  in  the  Lough 
Moume  deposit  or  in  the  marl  Co.  Down,  but  in  a  deposit  from 
Strangford,  Go.  Down,  it  is  not  uncommon,  and  I  think  finer  than 
in  the  Peterhead  deposit 

Melosibkb. 

Melosira  Borreri  Greville.    Sm.  S.  B.  D.  tab.  50,  fig.  330. 
Var.  moniliformis  =  If.  moniliformis  Ag.    Ktitzmg,  BaciL 

tab.  3,  fiff.  2. 
Var.  svhglwosa  Qrun. — Q-enerally  somewhat  smaller.    Frus- 
tules  nearly  spherical  or  elongated,   the  ends  slightly 
flattened. 
Var.  odogona  Ghnn. — Frustules  nearly  cylindrical,  with  flat 
ends  and  broadly  oblique  comers,  so  that  the  frustules  in 
£  v.  appear  octagonal. 
The  three  varieties  are  not  uncommon  in  Baku  Harbour. 
The  filaments  are  attached  by  a  short  stipes  to  other  algso, 
particularly  Gladophora.     The  frustules  are  sometimes  attached 
to  each  other  and  sometimes  connected  by  a  short  gelatinous 
isthmus. 

The  interesting  var.  odogona^  which  I  for  a  long  time  thought 
a  very  different  species,  and  which  I  first  found  on  Vaucheria 
javaniea  Eg.  from  Java,  had  such  obhque  comers  to  the  cylindrical 
frustules  that  I  could  not  recognize  its  relationship  to  M.  Borreri. 
I  afterwards  found  examples  which  more  nearly  approached  M. 
Borreri  on  algsB  from  iJpolo,  Australia,  and  Kamtschatka,  and 
which  stood  between  it  and  the  typical  M.  Borreri,  from  the 
Lagunes  of  Venice.  The  vars.  odogona  and  suborbieularis  are 
usually  more  finely  punctate  than  M.  Borreri;  the  latter  has 
frequently  the  central  part  of  the  valve  smooth,  whilst  the  former 
almost  always  have  it  punctate.    The  puncta  in  all  the  forms  of 
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M.  Borreri  are  in  groups  and  irregularly  dispoeed,  so  that  the 
valves  have  a  shagreen-like  appearance. 

Podosira  Isevis  Greg,  does  not  appear  to  me  to  differ  from 
P.  Moniagnei. 

P.  hormoides  (Montagne  nee  W.  Smith)  =  P.  nvmmuloides 
Ehr. — According  to  the  original  examples,  approaches  very  near  to 
P  Moniagneiy  and  differs  principally  m  the  valves  being  less  con- 
vex. The  structure  is  very  similar,  but  the  puncta  are  more 
distant  (18  in  01  mm.  against  21-22  in  P.  montagnei)^  and 
the  larger  puncta  are  fewer  m  number  and  more  radiant. 

[The  arrangement  adopted  by  Herr  G-runow  is  that  of  Pfitzer, 
who  divides  the  DiatomaceaB  into  two  groups,  PlacochromaticsB  and 
CoccochromaticsB.  See  0.  Meara's  Analysis  of  Dr.  Pfitzer's  System 
in  'Q.  M.  J.,'  vol.  xii.,  n.  s.,  and  M.  P.  Petit's  in  '  M.  M.  J./  vol 
xviii.— F.  K.] 

[Since  the  preceding  paper  was  written  I  have  received  from 
my  friend  Herr  Q-runow  me  following  notes  on  Coscinodiscus,  Hyalo- 
discus,  and  Podosira. — F.  K] 

Coscinodiscus  nobilis  Grun. — ^This  is  the  form  I  refer  to 
C.  regius  Wallich  in  my  paper  on  Diatoms  &om  the  Caspian  Sea 
^.  27* :  "  Zu  dieser  durcn  ein  glattes  Centrum  ausgezeichneten 
Uruppe  gehoren  noch  C  perforatus  Ehr.  und  C,  apiculatus  Ehr., 
so  wie  C,  regius  Wallich ' ).  It  is  not  C.  regius,  of  which,  through 
the  kindness  of  Mr.  Eitton,  I  have  since  seen  specimens.  It  is 
much  larger  (1*4  mm.)  than  C.  nohUis  whose  greatest  diameter  is 
•54  mm.  C.  regius  has  no  smooth  centre,  but  a  wide  space  in 
the  middle  covered  with  irregularly  disposed  puncta,  and  distant, 
variously  shaped,  slightly  curved  spines.  The  valves  are  cylindrical 
and  in  s.  V.  have  ramant  lines  of  puncta  (3  in  '01  mm/).  On  the 
cylindrical  part  (f.  v.)  the  puncta  are  parallel  (5  in  '01  mm.)  and 
are  separated  from  the  radiant  rows  by  a  circular  smooth  space  on 
the  upper  edge  of  the  valve.  The  slightly  convex  valves  of  C. 
nobilis  have  a  smooth  centre  and  closer  and  smaller  puncta  ^about 
7  in  '01  mm.)  which  become  hexagonal  as  they  approacn  the 
margin,  and  are  separated  into  groups  by  radiating  lines  which  are 
sometimes  scarcely  visible.  I  have  a  smaller  form  from  the  Samoa 
Islands  ('06-' 13  nun.)  with  a  smooth  centre  and  more  radiating 
puncta  (5  in  '01  mm.).  It  resembles  C.  apiculatus  Ehr.,  and 
might  be  named  C.  apiculatus  var.  Samoensis,  A  similar  fom^ 
occurs  in  the  Monterey  deposit.  C,  nobilis  was  collected  by 
Erock,  and  communicated  to  me  by  Professor  Cleve.    PL  XXJ., 

Fig.  i,*r. 

♦  Not  noticed  in  my  r4sum^,^F.  K. 

2  z  '^ 
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0.  OazeUm  Janisch. — Diameter  of  yalve  (as  hi  as  can  be  ascer- 
tained from  fragments),  1*8  to  1*9  mm.,  thus  exceeding  even 
C.  reaiuB  in  size.  Centre  smooth,  like  (7.  nobUis,  but  bordered  by 
a  circle  of  small  spines  similar  to  those  occurring  in  C.  regius;  the 
radiating  rows  of  pmicta  are  somewhat  closer  than  those  in  that 
species  r6-7  in  "01  mm.).  Upper  edge  of  valve  smooth,  precisely 
as  in  (/.  regivs.  Near  the  margin  nnmerons  short  irr^nlarly 
carved  strisd  (consisting  of  darker  pnncta)  are  visible. 

*  Gazelle '  sounding.  No.  125, 30°  53'  S.  lat.,  177°  6'  E.  long. ; 
depth  4151  metres.  'Challenger'  sounding,  station  265,  depth 
2900  fathoms.  This  form  was  named  by  Herr  Janisch  in  remem- 
brance of  the  scientific  expedition  made  by  the  German  ship, 
*  Gazelle,'  in  the  years  1874-1876.    PL  XXL,  Fig.  8  {^f). 

I  have  found  fragments  that  can  only  belong  to  this  species 
in  a  sample  of  Nottingham  deposit  in  which  it  was  not  un- 
common. 

(7.  regius  was  originally  distributed  imder  the  MS.  name 
of  Rex.  It  is  undoubtedly  the  largest  diatom,  excepting  G.  Gor 
zellse,  hitherto  discovered.  C.  regiua  was  first  founa,  in  the  Bay 
of  Bengal  in  1857,  by  Dr.  Wallich.  The  lighter  portions  of  one 
of  the  '  ChalleDger '  dredgings  (station  265,  depth  2900  &thoms) 
consist  almost  entirely  of  fragments  of  this  species.  C.  nobilis 
is  by  no  means  an  uncommon  form;  I  have  found  it  in  the 
stomachs  of  Noctilucse  collected  at  Gorleston  Pier  (Norfolk),  asso- 
ciated with  G.  concinnuSy  for  which  it  is  sometimes  mistaken.  I 
have  also  seen  it  in  ^therings  from  Harwich,  Hong  Kong, 
Arafnra  Sea,  and  Sea  of  Java.  It  differs  from  G.  condnnus  in  ito 
large  smooth  area  and  its  more  distinct  puncta  and  radiating  lines. 
The  rows  of  puncta  in  G  condnnus  terminate  in  a  small  central 
rosette  of  small  cells.  G.  tenuis  Bailey  *  is  undoubtedly  the  same 
species,  f  as  is  C7.  centralis  of  Schulze. 

In  *Casp.  See  Algen,'Herr  Grunow  says,  "  Allied  to  Podosira 
hormoides  is  a  form  which  I  provisionally  call  Hyalodiscus 
maximus.  It  is  without  doubt  identical  with  Gyclotella  maxima.^* 
In  the  communication  now  received  are  the  following  additional 
remarks. 

Podosira  maxima  (Kutzing)  Grunow,  in  Cleve  and  Grunow's 
'Arctic  Diatoms.'  Gyclotella  maxima  Etltz.  ad  specm.  authent., 
Hyalodiscus  maximus  Grun.  he.  ex  parte,  Actinoptyehus  inter- 
pmctatus  BrightwelL  —  I    have  adopted   with  some  hesitation 

♦  *  Boeton  Journ.  of  Nat.  History,'  vol.  vii.  p.  393,  pi.  vii.  fig.  9. 

t  Bailey  (/.  c.)  also  savB,  *'  that  he  has  seen  from  the  same  locality  (Para 
Biver)  a  similar  form  with  three  pooesses."  (I  baye  seen  C,  radiatus  with  similar 
processes.^  This  is  no  doubt  the  same  species  as  that  found  in  the  Java  Sea. 
The  Bo^Balled  processes  are  not  constant,  and  are  probably  only  abnormal  growths ; 
see  Prof.  H,  L.  Smith,  *  Amer.  Jour,  of  Mior.,'  Aug.  1877.— P.  K. 
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H.  Petit's  views  in  separating  Podosira  from  Hyalodieeus  on 
acoonnt  of  the  granular  arrangement  of  the  endochrome,  and  there- 
fore remove  this  species  from  Hyalodiecus.  The  puncta  are  in 
radiant  and  obliqne  lines  13-16  in  '01  mm.  in  the  middle  and 
18  on  the  margin  of  the  yalve.  The  b^inning  of  new  rays  of 
pmicta  is  mostly  marked  by  a  small  blank  space  which  appears 
under  certain  focussing  like  a  small  dark  spot.  The  centre  of  the 
yalve  is  more  irregularly  punctate,  and  occasionally  a  very  small 
irregularly  bordeim  umbuicus  is  visible.  Califomian  specimens 
readi  a  diameter  of  '24  mm.  and  have  somewhat  coarser  puncta 
(12-14  in  *01  mm.),  but  it  is  impossible  to  separate  them  into 
distinct  species,  and  they  can  onh^  be  considered  as  a  variety 
"  CaUfomica''  of  P.  maaima.  PL  XXI.,  Pig.  2  a  (^),  authentic 
specimen  of  CycloteUa  mamma  Eg.  from  Peru  (leg.  Hayne). 
Rg.  2  6,  structure  of  the  inner  part  of  the  valve  (  ^t^).  Pig.  2  c, 
structure  of  the  margin  (^^-r^).  Fig.  ^,  two  frustules  cohering  by 
a  broad  connecting  membrane,  of  rare  occurrence,  but  wnich 
evidently  shows  how  nearly  aUied  P.  maxima  is  to  P.  hormoides. 
The  two  frustules  exhibit  the  granular  arrangement  of  the 
endochrome  (*^). 

P.  hormoides  Montague  (nee  Smithy  is  nearly  aUied  to 
P.  maxima^  and  differs  only  by  its  smaller  size,  more  convex 
valves,  and  somewhat  closer  puncta.  The  cell  contents  are 
granular.  As  with  other  diatoms,  we  find  in  some  gatherings 
of  P.  hormoides  and  P.  maacima  certain  specimens  not  varying 
much  in  size,  which  lead  to  the  conclusion  that  we  have  to  do  with 
distinct  species;  but  in  gatherings  from  other  localities  inter- 
mediate forms  appear,  and  I  have  scarcely  any  doubt  that  P. 
maxima  is  only  a  large  form  of  P.  hormoides,  PL  XXI.,  Fig.  7  a 
m^),  authentic  specmien  from  Lima.  Fig.  7  b  (^^^),  structure 
of  the  valve. 

P.  ambigua  Grun.  in  Cleve  and  Moller,  'Arctic  Diatoms.' 
{Eyododiseus  steUiger  Grun.  nee  Bailey  Novara  ex  parte.) — This 
species  is  distinguished  from  P.  rnaxima  by  a  much  larger  and 
more  sharply  defined  dark  umbiUcus,  its  smaller  size  and  somewhat 
closer  rows  of  puncta  (15-17  in  '01  mm.  in  the  middle  of  the 
valve).  Common  at  the  island  of  St  Paul,  Cape  of  Good  Hope, 
Eerguelen's  Land,  &c.,  and  is  very  constant  in  these  locaUties, 
where  P.  maxima  does  not  occur.  I  have  seen  specimens  of 
P.  maasima  frx)m  other  localities  with  a  small  umbilicus,  and  other 
intermediate  forms  may  probably  be  detected.  The  cell  contents 
are  granular.  Eyalodiscns  subtilis  is  distinguished  by  its  mudi 
finer  striation  and  coherent  endochrome,  which  sometimes  form 
radiant  bbes  easily  visible  even  in  dried  specimens.  A  very  large 
form  of  P.  ambigua  (var.  KamBchaUoa)y  attaining  a  diameter  of 


Digitized  by 


Google 


690  Transadians  of  the  Society . 

'274  nmL  (umbilicus  *035  mm.),  occurs  rarely  in  the  Sea  of 
Eamtachatka.  From  St  Paul,  Soatiiem  Ocean,  Pi.  XXI.,  Fig.  4  a 
(^^).  Fig.  4  6,  c  (^V^),  structure  of  inner  part  and  margin  of 
valve. 

P.  tteUulifera  Grun^  *  Casp.  See  Algen,'  p.  35. — This  form  is  dis- 
tinguished from  P.  hormoides  and  P.  maxima  by  a  circle  of  lar^r 
CLcta  (spines  ?)  near  the  margin  of  the  highly  convex  valve  which 
a  broad  border.  The  stellate  appearance  of  the  blank  dots 
is  not  always  so  obvious  as  in  the  specimen  here  represented,  and 
I  have  seen  a  specimen  where  the  inner  part  very  much  resembled 
P.  hormoides.    PL  XXI.,  Fig.  3  (^),  Monterey  deposit 

[In  the  *  Casp.  See  Algen,'  p.  35,  is  the  foUowmg  additional 
description.  Diameter  of  valve,  *  08  mm.  With  the  exception  of 
the  irregularly  punctate  centre  (about  '01  mm.  in  diameter^, 
the  valve  has  delicate  radiating  puncta  (17-18  in  '01  mm.). 
The  larger  puncta  are  irregularly  scattered,  and  have  a  peculiar 
stellate  appearance.  The  cell  membrane  is  somewhat  thick.  The 
large  marginal  puncta  (spines  ?),  4  in  '01  mm.  This  form,  which 
occurs  in  Herr  Weissflog  s  collection,  I  name  P.  stelMiferaA 

P.  Araus  Grun.,  *  Casp.  See  Algen,'  p.  35. — Valve  "igtly 
convex;  diameter,  -107  mm.;  cell  membrane  very  thick.  The 
inner  concave  valve  is  delicately  striate;  striaB  radiant  (16  in 
*  01  mm).  On  the  convex  side  is  a  sharply  defined  circular  space, 
with  a  finely  dentate  margin,  within  which  are  three  to  four 
concentric  circles  of  large  oval  dots  (depressions?).  California, 
in  the  collection  of  Herr  Weissflog.  PL  XXI.,  Fig.  6a  (*««); 
6  6,  c,  structure  of  inner  portions  and  of  the  broad  border  of  the 
valve. 

Hycdodiscus  scoticus  (Kg.)  Grun.,  in  Cleve  and  Ghrunow's 
'Arctic  Diatoms.'  (Oydotdla  scotica  Eg.  ad  specm.  authent 
Podosira  hormoides  Wm.  Sm.  nee  Mont.  P.  FrarJdini  Grun., 
*Casp.  See  Algen,'  p.  34.)  I  have,  through  the  kindness  of 
Dr.  Van  Heurk,  seen  authentic  specimens  of  G.  scotica  Eg.  from 
two  Scotch  localities.  I  am  unable  to  say  whether  the  C.  scotica 
from  Constantinople,  to  which  I  alluded  in  the  *  Casp.  See  Algen,' 
p.  30,  is  identical,  my  preparation  being  mounted  dry  and 
msufiiciently  cleansed,  but  the  Scotch  specimens  are  without  doubt 
the  P.  hormoides  of  W.  Smith.  I  have  never  seen  the  granules 
in  the  endochrome  of  this  very  common  species,  and  there  can 
scarcely  be  any  doubt  of  its  belonging  totne  genus  Hycdodiscus. 
A  stronger  reason  for  uniting  it  to  this  genus  is  the  absolute 
impossibility  of  specifically  distinguishing  it  from  n.  subtUis, 
Anyone  who  doubts  i^is  has  onlv  to  carefully  examine  the 
Cdifomian  gatherings,  or  No.  2  of  Oleve  and  Moller's  from  Finn- 
knark>  in  wmch  every  possible  intermediate  form  may  be  seen,  to 
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be  convinced  of  the  correctness  of  this  view.  PI.  XXI.,  Fig.  5  a,  6 
(•rX  Oyclotdla  scotica  Kg.  from  Scotland;  5c  (^Y^), structure  of 
yalve. 

In  a  future  paper  I  hope  to  give  delineations  of  some  forms 
of  H,  lasvis  Ehr.,  H,  radiaiue  \Pyxidicula  racUata  O'Meara), 
and  H.  maximus  Petit 
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INVERTEBBATA,  CBYPTOGAMIA,  MICROSCOPY,  &c., 
including  Embryology  and  Histology  generally. 


ZOOLOGY. 

A.    QKNKRATi,  including  Embryology  and  Histology 
of  the  Vertebrata. 

CeU-divifion  in  Animals.* — An  important  researcli  on  tlds  snbjeot 
is  published  by  Professor  Peremesdiko,  of  Eiew,  who  has  stu£ed 
the  epidermis,  connective-tissiie  oorpuscles,  white  blood-oorpuscles, 
and  spindle-shaped  cells  from  which  the  blood  capillaries  are  de- 
yeloped,  in  the  transparent  larva  of  the  newt  {Triton  cristatus). 

Method, — For  the  examination  of  the  living  cells  it  was  found 
convenient,  although  not  absolutely  necessary,  to  curarize  the  larva. 
One  part  of  curare  was  dissolved  in  100  of  water,  and  100  of 
glycerine  added :  ^Ye  to  ten  drops  of  this  fluid  were  added  to  a  watch- 
glass  of  water,  in  which  the  larva  was  placed.  When  the  movements 
had  become  dow  and  feeble,  the  animal  was  removed  to  a  slide,  a 
cover  slip  placed  on  the  tail,  the  most  convenient  part  for  study,  and 
the  rest  of  the  body  covered  with  moist  blotting-paper.  The  larva 
recovers  from  the  effects  of  the  drug  after  eight  to  ten  hours,  and  can 
therefore  be  used  over  and  over  again. 

Immersion  in  8  per  cent  alcohol  or  ether  was  found  useful  if 
the  observation  was  not  to  be  continued  long.  Sodium  chloride  solu- 
tion (1  per  cent),  iodized  serum,  solution  of  sugar,  &c.,  were  also 
found  of  service,  as  rendering  certain  appearances  more  distinct. 

Absolute  alcohol  was  found  to  be  the  best  hardening  fluid :  small 
pieces  of  the  tail  were  placed  in  it  for  a  quarter  of  an  hour,  stained 
with  hematoxylin,  frichsin,  or  neutral  carmine  solution,  and  mounted 
in  glycerine  or  dammar.  Solutions  of  gold  chloride  and  osmic  acid 
(^  to  ^  per  cent.),  and  silver  nitrate  (^  per  cent)  were  also  employed. 

BesuUe. — After  treatment  with  curare  or  sodium  chloride  solution, 
the  epithelial  cells  of  the  epiderm  were  observed  to  become  much 
better  defined,  and  spaces  to  appear  between  them,  crossed  by  delicate 
filaments ;  these  were  evidently  pseudopodial  processes,  arising  as  a 
result  of  the  contraction  of  the  cells  induced  by  the  action  of  the 
reagent. 

Changes  in  the  form,  size,  and  arrangement  of  the  intranuclear 

filaments  were  directly  observed ;  the  changes,  however,  were  so  slow 

that  no  actual  movement  could  be  seen.     The  changes  of  the  dividing 

nucleus  described  by  other  observers  were  seen,  and  it  was  frurther 

♦  *  Arch.  Mikr.  Anat,'  xvi.  (1879)  p.  487. 
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noticed  that,  as  the  cell  itself  became  constricted  preparatory  to 
diyision,  pseudopodial  filaments  stretched  across  the  smdl  space  be- 
tween it  and  its  neighbours,  these  processes  being  sometimes  so 
numerous  as  to  form  a  sort  of  fringe. 

The  ordinary  epidermic  cells  ^owed  no  intracellular  network,  but 
amongst  them  were  found  a  greater  or  less  number  of  cells  in  which 
this  network  was  remarkably  well  developed.  These  '*  reticulate  cells  " 
(Netzzellen)  are  often  twice  as  large  as  the  others,  and  of  a  more 
rounded  form ;  they  have  compact,  oval  nuclei,  which,  as  usual,  may 
become  broken  up  into  filaments,  all  stages  between  the  two  conditions 
being  observed.  Nuclear  filaments  were  seen  to  extend  between  those 
of  the  intracellular  network,  but  no  actual  connection  of  the  two 
seems  to  have  been  observed. 

The  reticulate  cells  are  formed  from  those  of  the  usual  character 
by  a  network  appearing  around  the  nucleus,  and  gradually  extending 
to  the  periphery.  They  may  return  to  the  ordinary  condition  by  a 
reversal  of  the  process:  the  filaments  of  the  network  undergoing 
gradual  fusion,  fiK>m  the  periphery  inwards. 

The  entire  process  of  division  took  two  hours  and  a  half  in  the 
ordinary,  one  hour  and  a  half  in  the  reticulate  cells.  In  both  cases 
three-quarters  of  this  time  was  occupied  in  the  division  of  the  nucleus, 
one-quarter  in  that  of  the  cell-body.  The  process  is  thus  a  slow  one, 
not  as  in  plant  cells,  according  to  Strasburger,  rapid. 

The  series  of  events  which  together  constitute  the  division  process 
are  as  follows : — The  nucleus,  first  of  all,  undergoes  a  considerable 
increase  in  size ;  next,  there  appear  in  it  a  few  lumps  or  granules, 
some  larger,  some  smaller;  the  number  of  these  increases;  they 
lengthen  out,  and  form  short,  finer  or  coarser  filaments,  which  are  at 
first  scattered  without  any  definite  arrangement,  and  intermixed  with 
unaltered  granules  through  the  nucleus.  The  number  of  the  granules 
decreases,  the  filaments  become  longer,  the  contours  of  the  nucleus 
vanish,  and  the  filaments  group  themselves,  sometimes  about  a  centre,  in 
more  or  less  regular  forms,  producing  the  filamentous  differentiated 
nucleus  of  authors. 

Development  of  the  Bibs  and  the  Transverse  Processes.* — Herr 
Fick  is  of  opinion  that  the  ribs  have  an  independent  and  separate 
origin  to  the  superior  arches  of  the  vertebrsB ;  and  that,  likewise,  the 
transverse  processes  are  not  budded  off  from  the  superior  arches,  but 
are  differentiated  from  the  tissue  that  lies  to  the  sides  of  the  cartilage 
of  these  parts.  Taking  as  an  example  the  third  myocomma,  he  shows 
that  towards  its  peripheral  end  there  is  a  rounded  tongue  of  cartilage, 
which,  decreasing  in  size,  extends  towards  the  chorda;  at  its  most 
central  end  there  are  distinct  cartilage-cells,  and  the  whole  structure 
is  separated  from  the  surrounding  muscidar  tissue  by  a  layer  of 
spindle-shaped  nuclei,  which  seems  to  form  the  embryonic  perichon- 
drium ;  from  this  the  **  superior  arch  '*  is  in  section  seen  to  be  dis- 
tincUy  separated. 

*  *  Aroh.  Anat.  nnd  Entw.'  (His  and  Branne),  (1879)  p.  80. 
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Conneotive  Tissue.* — ^Dr.  L.  Lowe  gives  the  following  rhnm^  of 
the  yarions  kinds  of  connective  tissue  found  in  the  human  subject: — 

A.  Interparenchymatous  Connective  Tissfte, 

a.  Lamellar  interparenchymatous  connective  tissue. 

b.  Elastic  „  „  „ 

c.  Lamellar  elastic     ,,  n  n 

B.  Parenchymatoua  Connective  lYwtie. 

a.  Mucous  parenchymatous  connective  tissue. 

b.  Fibrillar  „  >.  >» 

a.  Tendon. 

p.  Tissue  of  the  fascite. 

V.  „       fontanelles  and  osseous  sutures. 

d.  „       dura  mater. 

c.  „  perichondrium. 
I,  Tissue  of  tiie  periosteum. 
vj.  Erectile  tissue.! 

$,  Tissue  of  cicatrices. 

c.  Elastic  parenchymatous  tissue. 

d.  Adenoid  „  „ 

ou  Diffuse.} 

p.  Proper  tissue  of  the  lymph  glands. 

y.  Tissue  of  the  spleen. 

d.  Tissue  of  granulating  wounds. 
€.  Foetal  osseous  medulla. 

{.  FcBtal  fatty  tissue. 

e.  Fatty  tissue. 

a.  The  subjacent  tissue  of  the  so-called  fat-organs. 

p.  The  &tty  tissue  of  the  osseous  medulla. 
/.  Chondroid  parenchymatous  tissue. 
a.  Cartilage. 
A.  Bones. 
••  Dentine. 

0.  IntraparenchymaUms  Connective  Tumfe. 
a.  Mucous  intraparenchymatous  connective  tissue. 
h.  Fibrous  ^  »  m 

c.  Elastic  9,  n  n 

d.  Neuroglia.§ 

Sexual  Organs  of  Teleostei.  H — In  a  monograph  on  the  anatomy 
and  histology  of  the  reproductive  organs  of  bony  fishes,  Dr.  J.  Brock 
describes  both  the  coarse  and  the  minute  structure  of  these  organs  in 
a  large  number  of  types.  We  abstract  the  following  from  the 
histological  portion  of  the  paper. 

Ma&  Organs. — The  minute  structure  of  the  testis,  like  its  external 

♦  *  Arch.  Anat.  und  Entw.'  (His  and  Braune),  (1879)  p.  48. 

t   This  is  well  seen  in  the  waUs  of  the  lachrymal  duct  of  ihe  rabbit 

X  This  in  the  mucous  membrane  of  the  digestive  tract  of  mammft]^ 

§  This  appears  to  be  a  special  form  of  connective  tissue. 

H  ♦  Morphol.  Jahrb  /  iv.  (1878)  p.  605. 
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form,  undergoes  great  changes  during  the  breeding  season.  These 
changes  affect  not  only  the  quality  and  quantity  of  the  secretion,  but 
even  the  form  of  the  ultimate  constituents  of  the  gland. 

However  the  structure  of  the  mature  testis  may  differ  in  different 
fishes,  that  of  the  unripe  gland  is  the  same  in  all.  It  is  made  up  of 
polygonal  acini,  containing  a  rounded  or  slit-like  lumen,  so  that  the 
whole  gland  viewed  as  a  transparency  under  the  Microscope,  presents 
a  number  of  regular  polygonal  areas. 

In  respect  of  the  structure  of  the  ripe  testis,  the  Acanthopteri  are 
very  sharply  distinguished^  from  other  Teleostei.  The  glandular 
substance  is  arranged  in  long,  blind  tubules  arranged  in  a  radiating 
manner  around  a  centre  formed  by  the  hilus  or  place  of  exit  of  the 
vas  deferens.  In  the  remaining  members  of  the  group,  the  testis 
is  formed  on  what  Brock  calls  the  Cyprinoid  typa  The  tubuli 
form  numerous  anastomoses  with  one  another,  and  so  produce  com- 
municating spaces,  the  gland,  in  typical  specimens  (Oyprinoids), 
having  a  spongy  appearance.  This  difference  in  the  structure  of  the 
adult  gland,  notwithstanding  the  similarity  of  the  young  condition  in 
the  two  types,  is  due  to  the  fact  that  the  increase  in  size  of  the  organ, 
during  the  breeding  season,  comes  about  as  a  result  of  an  independent 
increase  of  the  elements  of  the  gland  in  obedience  to  a  fixed  law,  and 
is  not  primarily  due  to  a  mechanical  dilatation  by  the  accumulated 
sperm. 

The  author  believes  that  the  tubules  are  not  separated  from  one 
another  by  interstitial  tissue,  and  that  they  possess  no  true  tunica 
propria,  but  that  they  rather  represent  a  series  of  lacunaa  (Hohl- 
raumen),  the  partitions  between  which  spring,  on  the  one  hand,  from 
the  tunica  propria  of  the  testis,  while,  on  the  other  hand,  they  are 
immediately  continued  into  the  partitions  of  the  vas  deferens. 

The  epithelial  cells  of  the  gland  are  large  and  round,  with  finely 
granular  contents,  a  large,  clear  nucleus,  and  no  demonstrable 
membrane.  The  first  step  in  the  formation  of  the  spermatozoa  is  the 
multiplication  of  the  nuclei,  the  process  not  takmg  place  simul- 
taneously in  the  whole  acinus,  but  beginning  with  a  few  cells,  or  it 
may  be  with  but  a  single  celL  By  a  repetition  of  this  process  the 
original  epithelium  disappears,  and  in  its  place  are  found  large  cells, 
filled  with  granules  (Inhaltskdrperchen),  which  stain  deeply  with 
carmine  or  logwood,  and  are  prolMtbly  the  descendents  of  the  original 
nuclei.  From  these  granules  the  spermatozoa  are  formed.  After  the 
ripening  of  the  latter  it  seems  probable  that  the  spermatic  cells  form 
multinucleate  masses  of  protoplasm,  without  distinct  cell-boundaries, 
that  these  divide  into  as  many  daughter-cells  as  there  are  nuclei,  and 
so  reproduce  the  original  epithelixun. 

Female  Organs, — The  ovary  presents  great  differences  in  the 
arrangement  of  the  ovigerous  surfaces ;  these  will  be  best  seen  from 
the  following  table. 

A.  Ductless  ovary. 

1.  Ovary  consisting  of  a  simple  lamina  (Anguillula). 

2.  Ovary  consisting  of  numerous  laminas  (SalmonidcB) 
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B«  Oyary  with  duct 

1.  Origerons  snx&oe  confined  to  a  narrow  strip  of  the  wall 

of  the  ovary,  or  forming  a  daplicatore  of  £he  wall,  with 
which  it  is  in  connection  by  narrow  stripes  {Seorpcena, 
&c.). 

2.  The  greater  part  of  the  ovarian  wall  bears  ova. 

a.  Ova  originate  in  irregular  processes  of  the  wall 

{Lophci)ranehiif  Ac), 
h.  Ova  originate  in  definite  lamells  or  duplicatoree  of 

the  ovarian  walL 

1.  Lamelbe  parallel  to  long  axis  of  ovary. 

a.  Whole  wall  of  ovary  beset  with  lamellaB : 
canal  central  {Sargus^  Soomher^  d^s.). 

p.  Part  of  wall  of  ovary  devoid  of  lamellg ; 
canal  lateral.    (Not  yet  observed.) 

2.  Lamellsd  parallel  to  transverse  axis  of  ovary. 

a.  With  central  ovarian  canal  (Perca^  ClupeOf 

&c.). 
p*  With  lateral  canal  {Cyprinoidi^  &c.). 

Beyond  the  secondary  egg-membranes,  such  as  the  gelatinous 
investment  of  the  perch  and  sJlied  stmctores,  Brock  considers  that  the 
egg  has  only  one  egg-membrane,  the  zona  radiata :  the  existence  of  a 
tme  vitelline  membrane  he  considers  still  an  open  question. 

The  tuft-like  processes  (Zottchen)  are  merely  secondary  appendages 
of  the  zona  radiata,  and  have  nothing  to  do  with  either  the  follicular 
epithelium  or  with  the  yolk. 

The  yolk  presents  externally  a  ''  zonoid  layer,"  which  may  be 
either  entirely  radially  striated,  or  may  be  composed  of  an  outer 
striated,  and  an  inner  homogeneous  layer.  The  germinal  vesicle  has, 
except  in  the  youngest  eggs,  a  distinct,  often  somewhat  crumpled, 
membrane,  to  the  inner  side  of  which  the  germinal  spots  are  attached 
like  knobs. 

The  paper  concludes  with  some  observations  and  remarks  on  the 
development  of  the  egg  and  of  the  follicular  epithelium. 

Evolution  of  the  Embryo  in  Eg^  put  to  incubate  in  warm 
water.*— M.  Dareste  recalls  the  experiment  of  E6aumur,  who,  having 
placed  eggs  to  hatch  in .  warm  water  at  the  incubating  temperature^ 
found  no  vestige  of  the  embryo.  He  renewed  these  experiments,  and 
proved  that  the  development  had  begun,  but  that  the  embryo  had  died 
at  about  the  thirtieth  hour,  and  had  decomposed.  In  one  single  case, 
in  which  the  embryo  had  not  decomposed,  it  presented  the  monstrosity 
called  ^*  omphaloc^haltc" :  the  heart,  which  was  perfectly  recog- 
nizable, was  seen  above  the  head,  evidently  arrested  in  its  formation. 
In  the  vascular  area  there  were  no  traces  of  vessels  or  blood. 

Mechanical  Genesis  of  Tooth  Fonn8.t— In  his  articles  on  this 
subject  Mr.  J.  A.  Eyder  has  made  a  valuable  contribution  to  the 

♦  *  Oomptee  Rendua,'  Ixxxviii.  (1879)  p.  1138. 

t  'Proo.  Acad.  Nat.  Sd.  Philad.'  (1878)  p.  45;  (187S)  p.  47.  'Am.  Nat,' 
xiu.  (1879)  p.  446. 
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doctrine  of  evolution.  He  adopts  the  classification  of  teeth  pro- 
posed by  Cope,  and  endeayonrs  to  explain  by  mechanical  laws  the 
phylogeny  of  ihe  varioos  existing  dental  tyx)e8  pointed  out  by  the 
same  author.  The  application  of  mechanical  theory  to  this  question 
is  ingenious,  and  results  in  some  very  probable  hypotheses.  First 
among  these  is  the  supposed  effect  of  lateral  pressure  in  flattening 
conical  cones  or  cusps,  so  that  their  section  becomes  semicircular  or 
crescentic.  Another  is  the  probable  crowding  of  tubercles  on  each 
other  by  impact  transrerse  to  their  directions,  producing  plicate 
structure. 

A  summary  of  his  yiews  is  stated  by  the  author  as  follows : — 

1.  The  earliest  and  simplest  type  of  manunalian  jaw-movement  was 
that  in  which  the  mouth  was  simply  opened  and  dosed,  without 
mandibular  excursion,  and  co-existent  with  the  simple  haplodont  or 
binodont  molar. 

2.  The  development  of  the  various  kinds  of  excursion  mandibular 
movement  has  apparently  been  progressiva 

8.  As  the  excursive  movements  have  increased  in  complexity, 
there  has  been  an  apparent  increase  in  the  complexity  of  the  enamel 
foldings,  ridges,  and  crests. 

4.  fVom  the  fact  that  the  foldings,  &c.,  have  apparently  been 
modified  in  conformity  to  the  ways  in  which  the  force  used  in 
mastication  was  exerted,  it  is  concluded  that  the  various  modes  of 
crest  and  tubercular  modification  are  related  as  effects  to  the  diverse 
modes  of  mandibular  movement. 

5.  It  is  apparent  from  the  facts  presented  throughout  the  context 
that  the  mandibular  articulations,  and  correlatively  the  skull,  have 
probably  been  modified  in  shape  by  the  movements  made  by  the  jaws 
and  the  forces  exerted  in  executing  them. 

6.  From  the  fact  that  the  incisor  teeth  are  partially  or  entirely 
absent,  or  relegated  to  another  function,  in  forms  which  have  long 
prehensile  tongues,  mobile,  prehensile  lips  or  proboscides,  it  is  held  to 
to  be  probable  that  such  disappearance  of  the  incisive  dental  elements 
is  due  to  the  assumption  of  their  function  by  the  prehensile  organs 
indicated. 

Sefiractive  Powers  of  Animal  Tissues*  —  We  can  only  draw 
attention  to  the  very  valuable  results  attained  by  Professor  Valentin, 
in  which  the  ordinary  blood,  the  menstrual  blood,  and  the  blood  of  the 
umbilical  vein  of  man  are  examined,  as  well  as  those  of  a  large 
number  of  animals ;  with  these  are  connected  a  series  of  observations 
on  the  blood-corpusdes,  on  the  influence  of  coagulation,  and  on  the 
characters  of  the  serum.  The  bile  is  also  examined,  as  is  the  urine 
and  the  sperm ;  milk  and  other  fluids,  as  well  as  albumen,  are  tested, 
while  the  brain  itself,  the  lens,  and  muscular  fibre  did  not  escape 
examination. 

Lmenration  of  the  Sespiratory  Organs. — The  fourth  number 
of  the  47th  volume  (1879)  of  the  *  Bull,  de  TAcad.  Key.  de  Belgique' 
contains  a  memoir  by  Dr.  Fredericq  on  this  subject,  together  with  a  re- 
♦  Pflagert  *  Arohiv/  xix.  (1879)  p.  78. 
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porion  thepftper  bjM.  TanBambeke.  Dealing  with  the  action  of  the 
peripheral  nervous  Bjetem  on  the  centres  of  respiration,  M.  Fredericq 
points  out  the  remarkable  inflnence  of  the  pneomogastrio  nerve ; 
after  describing  his  methods,  a  description  of  which  would  be  out  of 
place  here,  the  author  states  that  he  bias  repeated  the  ancient  experi- 
ment of  Traabe,  in  which  it  was  found  that  in  artificial  respiration  the 
original  rhythm  of  the  respiratory  movements  is  adapted  to  the  rhythm 
of  the  inspirations ;  but  that  when  the  pneumogastric  nerves  are  cut 
this  relation  is  lost.  To  complete  this  observation  it  was  necessary  to 
repeat  the  observations  of  Breuer,  which  in  the  words  of  M.  van  Bam- 
beke  ^  n*ont  pas  encore  pass6  dans  le  domaine  classique  de  la  physio- 
logic/' These  experiments  tend  to  prove  that  there  are  in  the  pneu- 
mogastric nerve  centripetal  fibres,  which  arrest  respiration  in  the  stage 
of  active  expiration,  and  which  are  stimulated  by  the  mechanical  dis- 
tension of  tiie  lung.  M.  Fredericq  has  been  able  to  convince  himself 
of  the  arrest  of  respiration  in  the  expiratory  stage;  and  the  final 
conclusion  is  arrived  at  that  there  are  centripetal  fibres  in  the  pneu- 
mogastric passing  some  to  an  inspiratory  as  well  as  some  to  an  expi- 
ratory centre.  Anatomy  offers  no  aid  in  distinguishing  these  two 
sets  of  fibres,  but  it  is  found  that  chloral  hydrate  diminishes  the 
action  of  the  inspiratory  fibres  (or,  rather,  depresses  the  centre  to 
which  they  go) ;  when  veritably  poisoned  by  this  drug  every  excita- 
tion, mechimical,  chemical,  or  electric,  arrests  respiration  in  the 
expiratory  stage,  and  it  appears  that  this  drug  has,  in  large  doses, 
the  effect  of  slowing  the  respiratory  movements  till  they  disappear. 

Ovary  and  the  Corpus  Iinteum.* — The  investigations  of  O.  B. 
Wagoner  were  cbiefiy  made  on  the  ovary  of  the  bitch,  though  human 
subjects,  moles,  rodents,  and  other  animals  were  also  examined ;  the 
ovaries  were,  when  possible,  taken  warm  from  the  animal,  and  were, 
after  division,  placed  in  Miiller's  fluid,  from  which  they  were,  after 
three  days,  removed  to  strong  alcohol.  On  other  occasions  ovaries 
were  examined,  in  the  fresh  state,  in  iodized  serum. 

The  Epithelium. — This  is  placed  over  the  whole  of  the  free  surface 
of  the  ovary,  and  is  directly  applied  to  the  fibrous  cortical  layer ;  in 
its  cells  there  may  be  observed  rods  which  are  set  perpendicularly  to 
the  surface  of  the  ovary.  The  nucleus,  which  is  rounded,  and  presents 
a  double  contour,  is  very  commonly  of  one  size.  There  is,  however, 
no  epithelium  over  the  point  at  which  ova  are  escaping,  or  have 
escaped,  and  it  is  also  absent  in  aged  specimens.  In  the  simple 
striated  form  there  are  a  few  larger  cells,  to  which  Waldeyer  has 
applied  the  name  of  primitive  ova ;  as  to  the  stomata  of  the  same 
author,  it  is  said  that  they  are  mere  spaces  due  to  the  incompleteness 
of  the  fusion  of  the  cells 

Cortical  Layer. — The  author  points  out  that  the  arteries  in  this 
region  are  not  of  a  large  size,  as  some  have  supposed,  and  that  their 
piuscular  layer  can  only  be  said  to  be  strongly  developed  in  pro- 
portion to  the  calibre  of  the  vessels.  As  to  the  vexed  question  of  the 
muscular  character  of  the  spindle-cells  which  so  largely  compose  it, 

♦  *  Arch.  Antvt.  und  Entw/  (His  and  Brnune),  (1879)  p.  175. 
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the  antHor  states  that  he  has  observed  a  &int  striation,  and  the  regnlar 
arrangement  of  isotropic  and  anisotropic  substances. 

With  regard  to  the  ovarian  follicle,  we  shall  only  observe  that  the 
abortion  of  the  ovum  is  connected  with  the  following  phenomena  :-^ 
The  germinal  spot  disappears,  and  its  place  is  taken  bj  a  small 
collection  of  angular  and  glistening  waste  products,  or  by  a  radially 
Btriated  sphere  formed  of  crystalline  carbonates ;  the  same  fate  awaits 
the  germinal  vesicle,  and  the  whole  of  the  yolk,  but  the  zona  peUucida 
may  remain. 

Corpus  luteum. — The  author,  in  examining  a  bitch,  twenty-four 
hours  after  impregnation,  found  three  large  follicles  in  one  ovary ; 
from  these,  when  opened,  there  escaped  a  small  sphere  of  gelatinous 
matter,  in  which  two  ova  were  found.  The  walls  of  the  follicle  were 
seen  to  be  very  richly  provided  with  vessels,  and  were  thick ;  fourteen 
days  after  impregnation  the  vessels  were  found  to  be  greatly  increased 
in  number  and  in  size,  and  after  twenty-one  days  the  corpus  luteum 
was  found  to  be  completely  developed,  and  a  number  of  **  giant  cells  " 
were  found  in  close  proximity  to  the  vessels ;  these  accompany  the 
vessels  and  gradually  surround  the  cells  of  the  corpus  luteum,  giving 
rise  in  time  to  fibriUsB,  which  convert  the  body  into  a  corpus  cdhicans 
or  nigricans ;  they  are,  in  fact,  the  rudiments  of  the  fibnllsB  of  the 
connective  tissue,  and  as  they  increase  the  cells  of  the  yellow  body 
undergo  atrophy.  Changes  now  occur  in  the  contents  of  the  blood- 
vessels which  give  rise  to  rusty  brown  aggregations,  and  the  blood- 
vessels themselves  die  down.  The  surroimding  tissues  also  suffer, 
and  the  wall  of  the  follicle  ceases  to  be  apparent,  while  a  whitish  spot 
is  at  last  all  that  is  left  to  tell  the  tale  of  the  changes  that  bave  taken 
place. 

Hatnral  Science  Prizes,  Danish  Academy,— (Before  81st  October, 
1880.  English  allowed.)-— (1)  A  series  of  comparative  researches 
on  the  formation  and  development  of  the  embryo  sac  and  of  the 
cells  which  it  encloses  before  fecundation,  made  on  a  sufficiently 
large  number  of  different  angiosperms,  so  as  to  really  increase  the 
extent  of  our  knowledge,  bearing  either  on  the  law  of  development 
itself  or  on  the  general  systematic  importance  of  the  differences 
which  are  presented,  and  to  enable  us  at  the  same  time  to  establish 
on  a  more  solid  basis  than  formerly  the  morphological  value  of  the 
parts  of  the  ovule.*    (Gold  medal  of  the  Academy,  value  820  crowns.) 

2.  Eecent  researches  seeming  to  make  it  doubtful  whether  the  salts 
of  soda,  so  widely  spread  in  the  soil  and  in  vegetable  ashes,  are  really 
as  necessary  to  the  normal  development  of  plants  as  the  salts  of  potash, 
lime,  magnesia,  and  iron,  a  research  is  required,  which  shall  solve 
this  question  in  regard  to  any  wild  and  cultivated  plants  of  Denmark.']' 
(Thott  prize,  value  400  crowns.) 

8.  Original  researches  and  experiments,  which  shall  contribute  to 
the  elucidation  of  the  development  of  the  Bistoma  of  the  sheep,  and 
that  of  their  migrations  until  they  arrive  at  the  liver,  as  well  as  the 

*  Cf.  *  Oversigt  Danske  Vidensk.  Selsk.  Forhand.'  (1879)  p.  28.  CB^m€  dn 
Bulletin,'  p.  5.)  t  Ibid.,  p.  6. 
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ciroamttanoei  which  may  fayonr  or  hinder  the  introduction  of  the 
panunte  into  the  sheep.*    (ClMsen  prise,  valae  600  crowns.) 

Xlein  and  Smithes  Atlas  of  Histology.— This  work  (in  4to)  is 
intended  to  be  a  pictorial  and  literal  representation  of  the  stractnre  of 
the  tissues  of  man  and  other  Vertebrates ;  its  chief  aim  being  to  teach, 
not  so  mach  the  history  of  histology  as  histology  itself  in  its  modem 
aspect 

The  plates  are  the  work  of  Mr.  Noble  Smith  and  the  text  is  by 
Dr.  Klein.  Both  are  excellent — the  plates  accurate  and  effective,  the 
text  clear  and  indicionsly  concise,  and  comprising  besides  the  expla- 
nations of  the  illustrations  a  good  deal  of  otiier  matter. 

The  subject-matter  will  be  treated  in  this  order ;  first,  the  elemen- 
tary tissues — blood,  epithelium  and  endothelium,  connectiye  tissues, 
muscular  tissue,  the  nervous,  vascular  and  lymphatic  systems ;  then 
a  short  chapter  on  ^*  cells  in  general,"  after  which  the  compound 
tissues  will  be  considered  seriatim;  the  alimentary  canal  and  its 
glands,  the  respiratory  organs,  the  urinary  and  genital  organs,  the 
skin  and  special  sense  organs.  The  concluding  chapter  will  trea,t  of 
organs,  the  nature  of  which  is  not  sufficiently  well  known,  as  the 
suprarenal  capsule,  the  thyroid  and  coccygeal  gland. 

B.  INVEBTEBBATA. 

Fauna  of  Eerguelen*s  Land.t — The  following  are  the  chief  con- 
dusions  to  which  Stnder  is  led  by  his  elaborate  study  of  the  fauna 
of  Kerguelen's  Land. 

The  fEMina  is  similar  to  that  of  the  other  antarctic  regions ;  it  has 
numerous  analogies  with  the  arctic  region ;  its  most  striking  pecu- 
liarities belong  to  the  terrestrial  fauna,  for  of  the  marine  genera  only 
four  are  peculiar  to  it,  while  the  other  genera  are  found  in  New 
Zealand  and  Tierra  del  Fuego.  It  seems,  indeed,  that  the  southern 
point  of  America,  the  Falkland  Islands,  South  (Georgia,  Prince 
Edward's  Island,  the  Crozets,  and  Eerguelen  must  have  been  con- 
nected in  earlier  geological  periods,  and  tiie  great  age  of  Eerguelen  is 
spoken  to  by  the  characters  of  its  geological  formation. 

Deep-water  Fauna  of  the  Lake  of  Oeneya.! — The  fifth  series  of 
these  interesting  observations  by  Professor  du  Plessis  commences  with 
a  note  on  the  chemical  characters  of  the  mud  of  the  lake,  which, 
taken  from  three  different  stations,  present  some  slight  differences,  but 
not  such  as  to  give  any  importance  to  the  variations.  As  to  the 
water,  it  is  shown  that  there  is  no  sensible  diffarence  in  the  amount 
of  the  solid  matters  dissolved  in  it  at  diffarent  levels ;  as  to  the  gases, 
there  is  no  great  difference  in  their  absolute  amount^  but,  just  as  in 
the  waters  of  the  ocean,  oxygen  is  greatly  deficient  and  carbonic  acid 
greatly  in  excess  at  great  depths. 

Professor  du  Plessis  describee  four  TwrheUariay  all  of  which  are 
new  to  the  fauna,  and  one  of  which  is  the  representative  of  a  new 
species — Vortex  intermediua.     Turning  to  the  Infusoria  heterotrieka^ 

•  Ct  loo.  oit,  p.  80  (p.  6.)  t  *  Arch.  Naturg./  xlv,  (1879)  p.  140. 

X  *  Bull.  Soc  Vaud,,'  xvi.  (1879)  p.  149. 
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the  author  draws  attention  to  the  scaroity  of  deep-water  CiUata.  To 
get  an  exact  idea  of  the  Heterokricha  found  at  great  depths  it  is  neces- 
sary to  see  how  far  they  are  represented  in  the  fauna  of  the  canton. 
The  group  of  Heterairicha,  which  is  characterised  by  the  possession^ 
in  addition  to  short  and  regularly  arranged  cilia,  of  a  spiral  peris- 
tomial  circlet  of  larger  and  stronger,  setifonn,  cilia,  may  oe  divided 
into  three  groups — Spirostomida,  Stentorida,  and  Bursanda^  Of  the 
first  family,  all  the  species  have  been  found  in  the  canton,  with  the 
exception  of  the  marine  genus  Candyloitomim ;  of  the  second,  one 
genus,  Freia^  is  marine,  but  the  other,  Sientar,  is  represented  by  all 
its  species ;  while  of  the  third  group  only  two  genera  are  free-HYing, 
and  of  these  one  only  has  been  observed,  and  that  in  the  person  of 
its  sole  good  species,  Buncaria  irnncateUa.  The  author  states  that 
of  all  these  forms  only  five  have  been  found  on  the  shores  of  the 
lake,  all  of  which,  with  the  exception  of  B.  truncatetta^  pass,  without 
modifications,  to  the  bottom  of  the  lake,  where  therefore  SpiroiUmmm 
ambigvumf  Stenior  ecBrvleuSy  8.  polymorpkus^  and  S.  Bdidlit  have  now 
been  found*  Of  the  Shizopoda^  for  a  long  time  not  a  single  example 
was  found.  A  dredging  off  Ouchy  in  the  winter  of  1877-78  revealed 
the  presence  of  AmcS)a  princeps^  A.  terricolOf  covered  with  its  chitinoua 
env^ope,  and  Difflugta  protetjformis,  which  by  the  production  of  gas  in 
its  interior  is  enabled  also  to  live  cm  the  sur&ce. 

It  is  of  interest  to  observe  that  specimens  taken  from  the  depths 
of  the  lake  were  found  to  be  more  transparent  than  ttiose  from  the 
pools  on  the  shore. 

This  instalment  of  the  results  of  the  colorations  concludes  with 
a  list  of  the  parasites  and  intestinal  worms  found  in  the  fishes  of  the 
Lake  of  Geneva,  prepared  by  M.  LuneL 

'' liver"  of  fhe  Invertebrata.*— M.  Cadiat  re^^ards  the  Halpi- 
ghian  tubes  of  insects  as  belonging  to  the  hepatic  series,  and  points  out 
that  the  large  cells  of  which  their  walls  are  made  up  are  separated 
from  one  another  by  fipaoes  very  similar  to  those  wnich  limit  the 
oeUs  of  the  hepatic  lobule  in  the  Mammalia;  the  green  colouring 
matter  which  they  contain  exhibits  with  nitric  acid  the  characteristic 
reactions  of  Inliverdin.  The  liver  of  the  Qasteropoda  is  stated  to 
be  broken  up  into  lobules,  which  present  an  irregular  central  cavity 
connected  with  intracellular  passages;  the  blood-vessels  pass  from 
the  periphery  to  the  hepatic  lobule,  and  the  biliary  ducts  take  their 
origin  from  tiie  central  cavities  of  the  lobules ;  the  secretion  is  deco- 
lorised and  dissolved  by  nitric  acid  and  is  regarded  as  a  derivate  of 
hsmatoidin  in  a  different  stage. 

KoUusoa. 
Chromatophores  of  the  Cephalopoda.t— The  play  of  colour  in  the 
Cephalopoda  was  observed  in  the  embryo,  as  well  as  in  the  adult,  by 
Aristotle ;  later  observers,  such  as  Gams,  delle  Ohiaje,  and  Wagner, 
have  shown  that  this  phsBnomenon  is  dependent  on  the  possession  and 
on  ttic  movements  of  the  so-called  chromatophores  or  pigment  spots, 

•  *  OR.  Soo.  Biol.'  for  1877  (1919%  p.  217. 
t  '  SB.  Akad.  Wien,'  Izxviii.  (1879)  p.  7. 
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which  are  soattered  tiirough  the  integument.  It  is  to  KoUiker,  how- 
ever, that  we  owe  onr  first  instahnent  of  definite  knowledge  as  to  the 
stmcture  of  these  bodies,  inasmuch  as  it  was  he  who  directed  attention 
to  the  presence  of  the  radial  contractile  fibres,  by  the  contraction  of 
which  the  pigment  spots  are  extended.  A  nimiber  of  other  observers 
have  held  similar  views,  and  of  these  we  need  only  refer  to  BrfLcke  who 
pointed  out  the  curious  difiSarence  which  obtains  in  the  Cephalopod  as 
compared  with  the  chameleon ;  in  the  former  the  active  state  of  the 
pigment  spots  finds  its  optical  expression  in  their  darker,  while  in  the 
reptile  it  is  in  the  brighter  coloration.  Other  observers,  such  as 
Harting  and  Waldeyer,  regard  the  play  of  colour  as  due  to  the  proto- 
plasmic substance  of  the  chromatophore,  and  to  that  only.  The 
question  is  now  treated  by  Dr.  Elemensiewicz,  whose  essay  may  be 
divided  into  two  portions : — 

Structure  of  tiie  Chromatophore. — In  this  body  we  may  make  out 
the  following  parts:  (1)  A  central  pigment  spot;  (2)  Its  oellnlitf 
envelope ;  (8)  Badial  fibres,  set  in  a  plane  parallel  to  the  surface  of 
the  integument  and  attached  by  their  broadened  conical  ends  to  the 
pigment  body ;  (4)  The  cavity  of  the  chromatophore,  which  is  separated 
from  the  dermal  tissue  by  a  thick  layer  of  connective  tissue.  The 
examination  of  firesh  specimens  and  of  embryonic  stages,  together  with 
specimens  prepared  by  the  aid  of  alcohol  and  gold  chloride,  has  led 
the  author  to  agree  with  EoUiker  in  regarding  the  pigment  body  as 
being  a  naked  cell,  for  on  no  occasion  has  he  been  able  to  observe  the 
structureless  membrane  described  by  Boll.  As  already  stated,  there 
is,  however,  a  covering  to  the  cell,  which  is  partly  formed  by  the 
cellular  envelope  described  by  Boll,  and  partly  by  the  insertions  of 
the  radial  fibres;  in  the  contracted  state  this  investment  forms  a 
hollow  sphere  with  outwardly  projecting  processes;  it  consists  of 
several  layers  of  cells,  between  the  elements  of  whidi  there  pass  the 
insertions  of  the  radial  fibres.  No  very  definite  results  were  attained 
to  with  regard  to  the  disposition  of  the  nerve-fibres,  as  the  author  was 
not  able  to  make  out  any  direct  connection  between  them  and  the 
pigment  body  or  the  radial  fibres  ;  the  question  is  however  one  cf  very 
great  difficulty  from  a  histological  point  of  view,  but  we  shall  see 
directly  how  great  is  the  connection  which  can  be  made  out  by  the 
physiological  method  of  investigation.  As  to  the  coloration  of  the 
chromatophore  it  is  now  known  l£at  this  does  not  only  differ  in  different 
species,  but  even  at  different  stages  in  development ;  thus  in  LoUgo 
vidgaris  it  is  reddish  in  the  embryo,  but  violet  in  the  adult  Of 
course,  also,  it  difiers  in  different  stages  of  contraction,  and  thus  while 
it  is  violet  when  expanded,  it  is  dark  brown  or  black  when  con- 
tracted ;  the  form  too  is  different,  for  the  thin  plate  seen  in  the  ex- 
panded stage  is  brought  into  a  more  or  lees  rounded  form  in  the  con- 
tracted condition  of  the  chromatophore.  The  radial  fibres  similarly 
differ  in  form,  being  thin  and  lamellar  when  the  chromatophore  is 
contracted,  but  broader  when  it  is  expanded ;  they  are  enclosed  in  a 
fine  structureless  membrane.  The  cavii^  (4)  is  chidiy  filled  with 
fluid.  The  histological  differentiation  of  the  body  may  be  shortly 
summed  up  in  saying  that  the  pigmentHspot  is  formed  of  a  single  cell. 
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and  that  the  protoplasmic  mass  in  which  it  is  imbedded  goes  to  form 
the  cellular  investment  and  the  radial  fibres. 

Physiological  Exj>erifnentB. — These  leave  no  doubt  as  to  the  in* 
flnence  of  the  nervous  system  on  the  chromatophores,  and  are  of  great 
interest.  Using  chiefly  Eledone  moBchatOy  the  anthor  shows  that  there 
are  fibres  in  the  nerves  of  the  arms,  mouth,  and  funnel,  which,  when 
stimulated,  bring  about  a  darkening  of  the  integument ;  these  nerves 
are  connected  with  the  pedal  and  visceral  ganglia  and  with  the  median 
portion  of  the  lower  half  ring,  which  is  known  to  be  in  connection 
with  the  optic  ganglion,  and  there  is  in  this  region,  it  is  believed,  a 
special  centre  for  the  stimulation  of  the  chromatophores ;  the  results 
of  section  of  the  optic  nerve  and  observation  on  the  changes  whidi 
obtain  when  the  animal  is  in  the  presence  of  different  colours,  leads  to 
the  view  that  the  chromatophores  may  be  stimulated,  after  a  reflex 
mode,  by  the  influence  of  light  on  the  eye.  It  is  also  probable  that 
changes  may  occur  at  the  wiU  of  the  animal,  and  support  is  afforded 
to  this  view  by  the  statements  of  Colosanti  with  regard  to  the 
^  nervous  axis"  of  the  arms  of  the  cephalopod,  which  appears  to  have 
the  structure  of  a  central  organ ;  finally,  changes  occur  when  the  integu* 
ment  is  stimulated,  whether  mechanically,  chemically,  or  electrically^ 

The  author  concludes  with  some  remarks  on  tiie  "mechanics" 
of  the  movements  of  the  chromatophores ;  here  the  cardinal  point  is 
that  when  oc/tve  the  structures  in  question  are  ea^nded,  and  when 
paaaive  are  contracted.  The  opposite  condition  in  Uie  chameleon  and 
certain  fishes  is  to  be  correlated  with  the  absence,  in  them,  of  the 
system  of  radial  fibres ;  but  this  is  not  the  whole  difference,  for  in  the 
Vertebrates  just  mentioned  the  changes  in  colour  may  take  even  hours 
to  be  effected,  while  in  the  fresh  cephalopod  they  occur  with  extra- 
ordinary rapidity.  A  further  proof  of  the. value  of  the  radial  fibres  is 
afforded  by  the  foci  that  in  the  embryonic  condition  of  the  chromato- 
phore  the  separate  fibres  may  be  seen  to  move;  and  it  may  well  be 
concluded  that  the  extension  of  the  chromatophore  is  due  to  the  con- 
traction of  all  the  radial  fibres,  which  moreover  always  move  in  straight 
lines  and  never  exhibit  the  looped  arrangement  which  they  necessanly 
would,  if  they  were  as  some  have  supposed,  nerve-fibres  passing  to  the 
contained  protoplasmic  mass.  The  subsequent  contraction  of  the 
chromatophore  appears  to  be  principally,  though  not  altogether,  due 
to  the  elasticity  of  the  cellular  investment,  and  Qie  rapidity  with  which 
it  is  effected  is  well  explained  by  the  supposition  that  we  have  to  do 
with  what  is  practically  a  weighted  muscular  fibre ;  fixed  at  one  end 
to  the  skin,  there  is  attached  to  its  other  end  the  movable  mass  of  the 
chromatophore,  where  the  elastic  force  of  the  investment  and  the  con- 
tractility of  the  pigment  body  represents  the  weight.  The  author 
expresses  his  belief  that  nerves  pass  to  the  separate  radial  fibres, 
aldiough  the  presence  of  these  has  not  yet  been  demonstrated. 

There  is  an  account  of  a  few  experiments  with  poisons ;  no  effect 
was  observed  with  curare. 

Shells  of  the  Cephalopoda  in  relation  to  the  Body  of  fheir  Con- 
structor.*— ^Professor  Owen  returns  with  new  arguments  and  fresh 
♦  *  Proc.  Zool.  Soc.  London '  (1878)  p.  955. 
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Tigonr  to  tho  defence  of  the  position  whicb  he  took  np  a  nnmber  of 
years  ago,  as  to  the  difference  in  the  characters  of  the  coil  of  the  shell 
in  Spirtda  on  the  one  hand,  and  NatUiluSj  with  the  Ammonites,  on  the 
other ;  the  latter  are  regarded  as  rcTolntely  spiral  or  coiled  oyer  the 
back  of  the  animal,  whereas  those  of  Spirida  are  inyolute. 

It  has  long  and  well  been  known  that  the  "  fossil  shells  of  Cephalo- 
pods  exhibit  a  progressiye  nncoiling  firom  Nautilus  to  Orihoeeras^  and  from 
Ammonites  to  BaculiteSy*  but,  as  Professor  Owen  well  remarks,  anato- 
mical eyidence  was  required  to  demonstrate  that  there  had  been  coiling 
in  the  reyerse  direction ;  that  has  been  ^applied  by  his  dissections  of 
Spirula  and  of  Nautilus,  and  the  author  now  demonstrates  that  it  is 
not  always  necessary  to  haye  seen  an  animal  before  we  are  able,  with 
proper  insight,  to  toll  a  yery  great  deal  about  ite  organization.  Apply- 
ing this  to  the  Ammonito,  we  find  eyidence  in  support  of  Owen's 
long-held  yiew  as  to  the  shells  of  these  animals  haying  been  external ; 
while  specimens  in  which  injury  and  repair  haye  been  effected  point 
to  the  mantle  of  these  forms  haying  had  just  the  same  structure  as  in 
the  liying  NautiluSj  and  as  haying  been  applied  to  the  shell,  and  not 
to  haye  been  "  muscular  and  inapplicable  to  the  last  chamber  as  in 
Spirula"    Another  point  of  similarity  between  the  first  two  of  these 
forms  is  that  the  shell  is  porcellano-nacreous  in  structure,  and  not 
simply  nacreous  as  in  Spirula.    Between  Spirula  and  AmmonUes  there 
is,  howeyer,  a  yery  remarkable  similarity ;  in  both,  the  siphons  in  the 
shell  are  verUraly  or  veiUr(Mnargindl,  but  in  relation  to  Uie  curyes  of 
the  shell,  the  siphon  of  Spirula  is  "  internal "  or  ^  ento-marginal,'' 
whereas  in  the  Ammonitidse  it  is  "  external "  or  '*  ecto-marginaL"    To 
turn  to  the  Nautilidte,  where  the  siphon  is  central  or  subcentral  in 
most  cases ;  in  others  (rare)  it  is  ecto-marginal,  and  still  more  rarely 
it  is  ento-marginaL    It  is  here  of  interest  to  obserye  that  it  may 
change  ite  position  as  it  passes  through  the  different  chambers  of  the 
shell,  so  that  the  position,  which  is  a  sign  of  immaturity  in  the 
existing  Nautilus,  was  longer  retained  in  the  old  Tertiary  species. 

Professor  Owen  deals  also  with  the  history  of  tiiose  curious 
structures,  which  under  the  names  of  l^aneUiteSy  or  Aptychtu,  baye 
been  referred  to  the  Oirripeds,  or  haye  be^  regarded  as  parte  of  the 
Ammonite's  gizzard,  or  as  protectiye  plates  of  tiie  nidamental  glands 
in  the  female ;  a  careful  discussion  of  the  question  leads  the  aaihor 
to  accept  and  support  the  yiew  held  by  Van  der  Hoeyen,^  that  the 
shells  in  question  formed  two  shelly  supporto  for  the  hocMl  of  Am- 
momtes. 

Turning  to  the  chambers  of  the  shell.  Professor  Owen  next  desoribes 
what  obtains  in  Vermetus  gigas  and  in  l^pandylus  varius,  as  well  as 
what  is  seen  in  Spirula  and  NauHlus.  As  to  the  '*  final  cause  "  or 
function  of  the  chambers,  the  author  holds  to  his  original  opinion  that 
they  enable  the  Nautilus  to  rise,  and  the  Spirula  to  sink.  As  to  the 
modes  by  which  the  shell  may  become  complicated,  it  will  be  of 
interest  to  note  that  the  septa  may  be  (1)  simple  and  dii3tinct,  attached 
only  by  their  circumference,  or  (2)  atteched  subcentrally  to  each  other 
as  well  as  by  their  circumference  to  the  shell-wall ;  or  (3)  attached 
marginally  to  the  shell-wall  and  haying  an  organized  yascular  mem- 
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branons  oanal  contained  in  a  testaoeouB  tube  which  unites  the  parti- 
tions ;  or  (4)  the  tube  may  be  replaced  hy  a  number  of  superimposed 
funnel-shaped  tubes ;  or,  lastly,  the  tube  may  be  interrupted  and  the 
septa  and  chambers  be  traversed  by  a  lime-coated  membranous  canal. 
With  regard  to  the  last  arrangement,  which  is  that  which  is  found  in 
the  NoiUilua,  it  is  to  be  noted  fiiat  the  "  calcareous  incrustation  is  apt 
to  be  dissolved  by  the  acetous  change  of  the  alcohoV'  and  it  is  this 
which  gives  especial  value  to  the  observation  of  Professor  Yrolik, 
inasmuch  as  it  had  been  previously  supposed  by  some  that  the  siphon 
of  the  Nautilua  might  have  a  dilating  and  contracting  action.  The 
jMiper  concludes  with  some  remarks  on  the  vascular  supply  of  the 
siphon,  and  with  some  suggestions  to  the  student  who  shall  be 
fortunate  enough  to  be  able  to  examine  these  forms  in  their  living 
state. 

Eye  of  the  Cephalopoda.* — Dr.  Schobl,  in  an  article  on  this  sub- 
ject, deals  more  especially  with  the  vascidar  supply,  in  addition  to 
which  he  gives  an  account  of  what  has  been  done  by  earlier  authors ; 
as  will  be  gathered  from  the  few  words  we  can  say,  the  arrange- 
ments are  difficult  to  make  out  in  their  completeness.  Around  &e 
cornea  there  is  a  pair  of  greatly  coiled  arteries,  and  of  veins ;  outside 
these  there  is  a  fringe,  in  which  are  small  veins  and  arteries,  and 
outside  this  is  the  ciradua  arteriosus  iridis ;  this  last  is  boimded  by  a 
fairly  broad  corona  ciliarisy  made  up  of  about  160  closely  applied 
ciliary  processes.  Then  there  is  a  ring  of  well-developed  vessels 
formed  by  a  median  artery  with  a  vein  on  either  side;  then  the 
ciliary  plexus,  and  the  well-developed  posterior  ciliary  vein  and 
artery.  External  to  the  circular  vessels  we  find  the  zona  cUiariSy  in 
which  are  a  number  of  venules  and  of  '*  recurrent  arteries.*' 

Action  of  Strychnine  on  Gkuteropodous  Molluscs,  f — Mr.  E. 
Heckel  has  presented  to  the  Academy  of  Sciences  an  account  of  the 
action  of  the  salts  of  strychnine  upon  these  Molluscs. 

Noting  the  fact  that  the  alkaloids  occur  more  frequently,  and 
possess  a  more  powerful  physiological  activity,  the  higher  we  ascend 
in  the  scale  of  vegetable  life,  he  asks  whether  their  special  task  may 
not  be  to  defend  the  plant  against  animal  enemies,  especially  as  the 
more  important  an  organ  the  more  generally  it  is  possessed  of 
poisonous  properties.  He  therefore  finds  it  important  to  ascertain 
the  action  of  the  best-known  alkaloids  upon  certain  selected  terms 
in  the  animal  series.  For  this  purpose  he  has  experimented  with 
strychnine  sulphate  and  oxalate  upon  HdixponuUia  and  aspersa,  and 
Zonites  algirus.  He  observed  that  whilst  Mdix  aapersa  of  the  mean 
weight  of  6  to  6-70  grms.  succumbed  to  a  dose  of  strychnine  sulphate 
of  *  025  grm.,  Zonites  algirus  of  8  grms.  and  Helix  pomatia  o/  9  *  70 
grms.  perfecUy  resisted  doses  of  *  045  grm.  He  concludes  that  the 
Qasteropods  enjoy  a  remarkable  immunity  from  the  effects  of  strych- 
nine ;  that  with  Uiem,  as  in  the  case  of  the  Yertebrata,  the  degree  of 

•  « Arch.  Mikr,  Anai/  xv.  a878)  p.  215. 

t  *  Comptea  Eendua,'  Ixxxyiii  (1879)  p.  918 ;  *  M.  Joum,  Sol,'  i.  (1879)  p.  614. 
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hnrtfdlnefls  of  the  poison  is  inversely  as  the  weight  of  the  animal,  and 
that  upon  them,  as  in  higher  animals,  strychnine  is  tetanizing. 

Animal  of  Volnta  mosioa.* — ^M.  P.  Fischer,  having  examined  a 
specimen  from  Gnadeloape,  preserved  (imperfectly)  in  alcohol,  finds 
that  it  differs  from  all  the  other  species  of  this  great  genns,  hy  its 
opercnlom  much  more  elongated  than  that  of  Lyria  and  hy  its  multi- 
cnspid  lingual  plate,  and  considers  that  it  would  he  hotter  to  ahandon 
the  name  of  Voluta  and  substitute  Musica.  It  approaches  Vespertilw^ 
Amoria^  &c.  (of  the  Volutidse  without  operculum)  hy  the  greater  part 
of  its  exterior  characters,  Lyria  by  the  existence  of  an  operculum,  and 
Margindla  by  its  lingual  plate.  It  constitutes  therefore  a  well- 
defined  group,  which  should  remain  with  the  YolntidaD,  of  which  it  is 
one  of  the  most  aberrant  forms. 

Heomenia  (Solenopus).  f — ^The  Bev.  A.  M.  Norman  says  that  the 
type  species  has  long  been  known  to  him  as  an  inhabitant  of  the 
British  Seas  (Shetland).  The  genus  and  species  must  he  thinks  in 
justice  bear  the  name  (^(0om«fi»a)  bestowed  by  Tullberg,  who  published 
on  accurate  description,  with  two  plates  of  figures  of  the  animal  and  its 
anatomy,  in  1875,  at  a  time  when  M.  Sars  had  only  given  the  MS. 
name. 

Two  Collections  of  Pteropoda.}— Dr.  O.  Pfeffer  contributes  an 
account  of  the  Fteropoda  collected  by  the  Qerman  corvette  '  Gazelle,' 
and  by  Herr  Jagor  in  the  Philippines;  one  new  genus,  four  new 
species,  and  a  well  marked  variety  are  here  described  for  the  first 
time.  More  attention  is  paid  in  the  descriptions  to  the  characters  of 
the  shell  and  of  the  larval  shell,  as  seen  by  a  hand-glass,  than  was 
given  to  the  subject  by  Hang  and  Souleyet.  The  paper,  which  is 
purely  technical  and  quite  beyond  any  abstract,  is  illustrated  by  one 
plate. 

Bespiratory  Appanttus  of  Am]pullaria.§— M.*  Jourdain  describes 
the  results  of  his  examination  of  four  of  these  interesting  Mollnsoa 
from  Mexico.  The  respiratory  apparatus,  which  is  placed  as  usual  in 
the  pallial  chamber,  has  the  gill  on  one  (the  left)  side  largely 
atrophied.  Between  it  and  the  normally  developed  ^U  there  is  the 
pulmonary  pouch,  which  is  formed,  apparently,  by  a  fold  of  the 
mantle,  and  is  separated  by  a  groove  from  the  right  gill;  on  the 
floor  of  the  chamber  there  are  developed  two  siphon-like  folds,  one  of 
which  is  large  and  connected  with  the  pulmonary  sac,  and  the  other 
small  and  related  to  the  well-developed  gill.  The  renal  gland  is 
placed  behind  this  latter  structure.  In  describing  the  relations  of 
the  vessels  the  author  points  out  that  a  large  numb^  of  veins  ramify 
in  the  walls  of  the  pulmonary  pouch,  while  the  blood  from  the 
atroplded  gill  returns  to  the  pallial  vessels,  to  pass  to  the  proper 
respiratory  apparatus. 

•  *  Jonrn.  de  Conchy./  xix.  (1879)  p.  97. 
t  *  Ann.  and  Mag.  Nat  Hist,'  iv.  (1879)  p.  164. 
X  *  MB.  K.  Preuss.  Akad.  Wias.'  (1879)  p.  230. 
§  *  Comptee  Rendus,'  IxxxvUi.  (1879)  p.  981. 
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Molluscoida. 

Hew  Oeniu  of  Polyioa.*— The  Eev.  J.  B.  Tenwon-Wooda  de- 
Boribee  Euktimenaria  ducalia  (cvicrc/icvos,  well-built)  as  a  Teiy  interest- 
ing and  curious  genus  dredged  at  a  depth  of  10  or  20  fathoms  on 
coral  mnd  off  Diunley  Island.  It  differs  so  completely  from  any  of 
the  described  families  of  the  Cheilostomata  that  its  affinities  and 
relations  most  remain  problematical  nntil  others  are  disooyered.  The 
nearest  feunily  is  the  Selenariads  which  haye  the  polyzoary  more  or 
less  orbicular,  conyex  on  one  side.  Its  singular  beauty  botii  as  regards 
design  and  ornament  renders  it  a  remarloible  addition  to  an  order 
where  beauty  and  variety  are  the  rule. 

The  genus  is  characterized  thus : — ^Polyzoary  free,  upper  surfEU^e 
oonyex  covered  with  cells,  lower  surfcu^e  divided  into  five  portions, 
each  containing  large  pores ;  in  the  centre  of  the  base  a  vermiculate 
quinque-partite  body. 

The  species  is  convex  with  pentagonal  outline ;  the  edge  circum- 
scribed by  a  raised  margin  of  five  arches,  whence  it  descends  to  a 
broad  pentagonal  pedicel  by  five  arched  concave  surfaces,  which  are 
horizontally  divided  in  the  centre  by  a  straight  raised  double  ridge, 
above  and  below  the  centre  of  which  there  is  a  large  conspicuous 
pore ;  the  pore  above  is  semicircular,  that  below  is*  p^ectly  round ; 
both  seem  deep.  The  margin  of  each  of  the  arched  spaces  curves 
round  into  a  loop  at  each  side  below  the  lower  pore,  and  is  curved 
again  in  a  oontnuy  direction  at  each  side  so  as  to  form  another  small 
loop  in  which  there  is  another  small  pore.  Beneath  the  lower  of  the 
two  large  central  pores  there  are  one  or  two  conspicuous  grooves  to 
the  base.  Upper  convex  sur&ce  covered  with  concave  cells,  with  a 
distinct  raised  margin;  month  in  the  centre,  semicircular,  with  a 
raised  margin.  Shape  of  cells  from  oval  to  circular,  a  few  almost 
pentagonal ;  the  centre  of  the  convex  surface  seems  covered  with  cells 
but  they  are  worn  almost  smooth  on  both  the  specimens.  The  base 
is  vermiculate,  but  with  a  radiate  tendency,  and  forming  a  quinque- 
partite  pattern.  Between  the  margin  of  the  five  sides  there  are 
upper  and  lower  angular  spaces,  giving  great  elegance  to  the  design. 

Dimensions :  alt.  6,  diam.  of  summit  8,  of  base  4]^,  lat  of  five  lateral 
spaces  4]^,  alt  Slf  mm. 

The  author  is  unable  to  suggest  any  explanation  of  the  pores  on 
the  sides  or  the  organs  which  form  the  margins,  transverse  bands,  &c. 
It  is  quite  evident  that  there  must  be  some  individuality  in  tiiese 
zoothomes  apart  from  what  we  call  the  animal  which  dwells  in  the 
cells,  or  the  symmetrical  arrangements  of  the  species  could  not  be 
explained. 

Embryology  of  Tendra  zo8terioola.t — In  continuation  of  his 
researches  into  the  history  of  this  form  Herr  Bepiachoff  now  gives 
some  few  details  as  to  the  stages  subsequent  to  the  blastula ;  in  which 
there  is  to  be  observed  a  slight  thickening  of  the  ectoderm,  on  the 
ventral  surfeK^ ;  this  becomes  gradually  more  marked  and  is  evidently 

•  *  Proc.  Linn.  Soc,  N.8.W..*  iii.  (1878)  p.  126. 
t  •  Zool.  Anieiger,'  ii.  (1879)  p.  67. 
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Ae  radiment  of  the  saoker,  the  etTity  m  wbioh  is  foniiedbyaprooefls 
of  inT»ginatiim ;  the  apparatus  is  purely  eotodermal  in  origin. 

The  upper  part  of  the  body,  or  thai  which,  in  the  larn^  contains 
the  oral  groove  is,  at  first,  relatiyel^  rerj  small ;  increasing  in  length 
later  on,  it  beeomes  connected  with  uie  endoderm  and  comes  into 
contact  with  the  fore-gnt;  still  later  the  portion  of  tiie  endoderm 
which  lies  superiorly  to  the  fore-gut  separates  from  the  rest  of  tiie 
endoderm,  and  becomes  fused  with  the  gut,  and  now  forms  a  collection 
of  cells  which  becomes  closely  applied  to  the  oral  groYO.  The  author 
refrains  from  entering  at  present  into  a  frill  discussion  of  theoretical 
considerations^ 

Arthropocta* 

Metamorphoses  of  the  Blister  Beetle  (LyUa  veticatoria  Fab.).* 
— M.  J.  Liditenstein  has  succeeded  at  last  in  following  the  complete 
development  of  the  blister-beetle  from  the  egg  to  the  perfect  inisect, 
which  had  already  been  done  for  Mdoe^  f  Sitaris,  %  and  EpuxaUOyi 
but  had  never  been  acconipliBhed  with  the  blister-beetles.  The 
author  reserving  to  himself  the  publication  of  his  entire  memoir  in 
the  special  entomological  journals,  communicates  a  riaumS  of  his  work 
to  the  French  Academy. 

He  placed  females  which  had  copulated  towards  the  end  of  May 
and  the  beginning  of  June,  under  a  bell-glass  with  some  earth,  in 
which  the  female  laid  its  rather  elongated,  whitish,  and  transparent 
eggs.  In  a  fortnight  the  larva  long  known  under  the  name  of 
THungtdinua^  issued  from  the  eggs.  It  was  scaly,  and  dark  brown, 
with  the  meso-  and  metathorax  and  the  first  abdominal  segment  white. 
It  had  very  acute  jaws,  black  prominent  eyes,  and  two  long  caudal 
setiB. 

The  author,  after  several  fruitless  trials,  fed  the  larva  on  the 
stomachs  of  honey  bees,  and  then  on  the  eggs  and  young  larvao  of 
bees — OanUa  and  Ceraiina  chalcitet.  Honey  must  be  added  to  the 
eggs  or  young  larvie,  as  animal  food  is  only  fitted  for  this  first  larval 
form,  and  the  little  TriunguUnua  has  an  instinctive  knowledge  that  it 
must  not  touch  the  eggs  or  larvae  unless  tiiere  is  enough  honey  to  feed 
the  form  which  is  to  follow  it. 

On  the  fifth  to  the  sixth  day  it  changed  its  skin,  lost  its  caudal 
setaa  and  brown  colour,  and  became  a  snuJl  white  hexapod  worm ;  its 
sharp  jaws  became  obtuse,  its  eyes  less  brilliant,  and  it  left  the  eggs 
and  young  larvao  and  ate  honey.  Five  days  later  it  again  changed  its 
skin,  it  jaws  became  still  broader,  and  its  eyes  further  obliterated. 

Five  days  later  there  was  a  fresh  moult.  The  eyes  now  dis» 
appeared  entirely,  the  feet  and  jaws  became  brown  and  homy  at  the 
extremity,  the  insect  presenting  the  appearance  of  a  small  larva  of  a 
ScarabcBUSf  and  it  is  seen  that  it  is  destined  to  burrow  in  the  earth. 

♦  'Oomptee  Bendua,'  Ixxxviil  (1879)  p.  1089. 

t  Newport,  "On  the  Natural  History  of  the  Oil- Beetle  (Meloe),"  in  •Trans. 
iann.Soo.Lond/ 1861. 

X  Fabre,  "On  Siiaris  hwMraUsJ*  in  «Ann.  So.  Nat.,'  1857;  Valery-Mayet, 
«  On  Sitaris  coUatis,**  in  *  Ann.  Soc.  Entom.,'  1875. 

§  Riley,  in  *  Trana.  Ac.  Sci.  Si  Lonis,*  1877. 
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So  fiftr  the  author  had  reared  them  in  small  glass  thimble-shaped 
tubes,  corked  and  placed  upside  down,  the  observations  being  fol- 
lowed on  the  surface  of  the  cork.  In  order  to  supply  the  necessary 
earth  in  a  sufficiently  damp  state  for  the  larvsD,  he  now  used  a  glass 
tube  *10  m.  in  length  by  *026  in  diameter,  stopped  at  the  bottom 
by  a  piece  of  sponge,  and  filled  witii  earth,  on  which  he  placed  the 
^  scarabaaoid "  larva  ^this  word  has  already  been  used  by  Biley  for 
Epieanta),  It  immeoiately  buried  itself,  and  formed,  a  little  above 
the  sponge,  a  small  chamber  or  cavity  against  the  wall  of  the  tube, 
which  enabled  even  its  subterranean  movements  to  be  followed.  In 
five  days  more  tiiere  was  a  fresh  moult;  but  this  time  it  was  no 
longer  a  larva  that  appeared,  but  a  pupa,  like  that  of  a  Muscide, 
having  four  small  mamillie  at  the  apex,  and  three  pairs  of  small 
Ones  in  the  place  where  the  legs  were.  It  was  homy-white  in 
colour,  and  motionless,  having  the  appearance  of  a  chrysalis.  This 
condition  lasted  all  the  winter,  and  one  would  have  thought  life  was 
quite  extinct,  if  from  time  to  time  it  had  not  squeezed  out  of  its  pores 
small  drops  of  a  transparent  hyaline  fluid,  which  remained  for  several 
days  on  the  surface  of  its  body. 

On  15th  April  this  pupa  burst  its  envelope,  and  gave  issue  to  a 
white  grub  very  similar  to  the  scarabceotd,  but  without  the  strong  claws 
and  jaws;  only  showing  rudimentary  feet,  each  composed  of  three 
short,  thick  pieces.  This  grub  moved  slowly  in  its  cell ;  it  did  not 
quit  it  and  did  not  eat.  On  dOth  April  there  was  a  fresh  moult, 
giving  at  last  a  nympha,  returning  to  the  regular  coleopterous  type, 
with  all  its  limbs  quite  visible.  This  nympha,  at  first  white,  soon 
became  coloured.  On  17th  May  it  was  already  of  a  dark  hue,  and  on 
19th  the  beetle  was  seen  in  the  tube  with  its  brilliant  covering. 

The  complete  evolution  of  the  insect  thus  lasts  for  about  a  year. 

The  author  strongly  suspects  that  those  bees  which  make  nests  in 
the  earth,  like  HcUidus  and  AndrenOy  are  the  usual  prey  of  these 
insects,  but  has  not  yet  made  exact  observations  on  the  subject. 

Hew  Genus  of  Cochineals  of  fhe  Elm.*  —  M.  Lichtenstein  has 
ako  discovered  a  new  and  very  strongly-marked  genus  of  cochineal 
livinff  on  the  elm,  forming  the  transition  between  the  Coccidie  and 
Phylloxerians,  which  he  has  named  Bitsemia^  after  M.  0.  Bitsema, 
the  Curator  of  the  Leyden  Museum. 

The  animals,  first  observed  in  August,  were  red,  *45  mm.  long,  of 
an  elongate-oval  form,  with  six-jointed  antennie.  Attaching  them- 
selves in  the  crevices  of  the  bark  of  TUmua  campestris^  they  lost  their 
aphis-like  form  and  took  that  of  a  snudl,  flattened,  reniform  gall  or 
vesicle,  as  in  many  CoccidsB.  At  this  period  they  approached  the 
genera  Nidularia  and  Qossyparia  as  they  exuded  a  cottony  mass  under- 
neath, in  which  they  deposited  ovoid  bodies  of  different  sizes,  which 
are  not  true  ova,  but  analogous  to  what  the  author  has  called  pujp<B  in 
the  Phylloxerians.  In  Mardi  these  bodies  acquired  traces  of  segmenta- 
tion, and  in  April  the  males  issued  from  tiie  cottony  mass.  Their 
antennie,  moniliform  and  of  nine  joints,  resemble  those  of  the  Goccidss, 

*  *  Ck>mpt«s  BoDduB,'  Ixxxvili  (1879)  p.  870. 
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but  in  other  respects  the  form  is  not  that  of  the  male  Cocoida,  but  of 
the  Phyllozerians.  The  head,  thorax,  and  abdomen  are  nnited  and 
not  separated,  as  in  the  former.  They  are  *4  mm.  long,  completely 
apterous,  without  a  rostrum,  and  with  a  projecting  penis. 

A  few  days  after  the  appearance  of  the  males  the  pupaB  remaining 
in  the  cottony  mass  devdoped  and  furnished  the  female,  *45  mm. 
long,  yery  similar  to  the  form  that  appears  in  August,  except  that  it 
has  eight  joints  in  the  antennae  instead  of  six,  and  is  tiierefore  a 
different  phase.    Copulation  takes  place  at  the  time. 

M.  Lichtenstein  has  not  yet  been  able  to  follow  what  takes  place 
between  May  and  August,  and  calls  attention  to  the  feust  that  while 
these  insects  exist  '*  in  millions ''  on  every  dm,  the  problem  of  the 
complete  cycle  of  their  life-history,  whidi  was  set  by  B^anmur,  is 
still  unsolved. 

The  specific  name  of  pupifera  is  given  to  call  to  mind  the  mode 
of  reproduction  (Anthogenena)  in  which  there  intervenes  a  form  fur- 
nishing male  and  female  pupsB  from  which  tiie  sexual  individuals 
issue  and  immediately  copulate. 

Hotes  on  the  Phryganida.*— Fritz  Miiller  draws  attention  to  the 
fact  that  the  pupsa  of  the  Helicopaychey  which  are  found  in  the  brooks 
around  him  (Blumenau,  Brazil)  have  the  first  four  appendages  long 
and  more  or  less  richly  ciliated ;  in  those,  however,  whidi  are  found 
by  the  waterfalls,  and  live  on  damp  stones,  the  hairs  are  absent  These 
examples  appear  to  be  of  importance  as  they  show  in  a  very  striking 
way  the  fact  that  the  reduction  of  parts  which  have  become  useless 
must  not  be  looked  upon  as  being  in  all  cases  the  simple  and  direct 
result  of  disuse.  These  swimming  hairs  are  connected  with  the 
membrane  of  the  pupa,  which  covers  in  the  mature  insect,  so  that 
their  being  or  not  being  used  seems  to  be  a  point  which  would  have 
but  slight,  if  any,  effect  on  the  descendants  of  the  insect ;  why,  then, 
do  they  disappear  so  suddenly  when  the  animal  changes  its  locality 
to  one  in  which  it  does  not  swim,  and  yet  why  are  sudh  useless  parts 
as  the  incisors  in  the  upper  jaw  of  the  ruminant,  which  are  never  cut, 
continued  on  generation  after  generation  ?  The  answer  seems  to  lie 
in  the  difference  of  time  that  these  separate  structures  have  been  in 
the  possession  of  the  animal ;  where  Uiey  have  been  lately  acquired, 
they  are,  on  disuse,  easily  lost;  but  where,  as  in  the  case  of  the 
ruminant's  upper  incisors,  transmission  has  been  acting  for  long  ages, 
disuse  does  not  so  easily  or  so  rapidly  effect  complete  loss  of  the  now 
useless  structures. 

Anatomy  and  Physiology  of  fhe  Digestive  Organs  of  the 
Myriapoda.t — M.  Felix  Plateau,  in  continuation  of  his  researches 
into  the  digestive  apparatus  of  the  Insecta,  now  presents  a  memoir  on 
the  Myriapoda,  concerning  which  group  the  remark  of  Newport,  made 
more  than  thirty  years  ago,  "The  Myriapoda  have  been  more 
neglected  by  naturaUsts  than  almost  any  other  division  of  the  Articu- 
lata,"  still  remains  true. 

♦  *Z(K)1.  Anzeiger,'  ii.  (1879)  p.  180. 

t  •  M6m.  Acad.  Koy.  8ci.  Belg./  xlu.  (1878),  Art.  ii. 


Digitized  by 


Google 


mVEBTBB&AXAy  GBTPTOGAMU,  inCBOBOOFT,  BTO.  711 

The  digestivo  tube  in  this  group  is  more  like  that  of  the  Insecta 
(Hezapoda),  than  to  that  of  any  other  Arthropod;  it  consists  of  a 
bnooal,  a  median,  and  a  terminal  portion,  and  is  provided  with  a 
pair  of  salivary  glands,  and  with  one  or  two  pairs  of  Malpighian 
tubes ;  the  buccal  intestine  may  be  short  and  broad  {Jului),  or  very 
long  and  capacious  {Oryptops)y  or  very  long  and  excessively  narrow 
(Geophiltu);  the  epithelium  may  be  absent  from  its  walls,  and  the 
chitinous  cuticle  is  in  a  few  cases  (Lithobim)  provided  with  short 
ohitinous  projections  which  are  directed  backwards ;  in  Cnmtopa  there 
is  a  ffJse  gizzard  intercalated  between  the  fore  and  the  median  intes- 
tine, which  is  very  muscular,  and  is  provided  with  a  number  of  setao 
or  chitinous  spinides.  The  terminal  portion  of  the  intestinal  tract  is 
ordinarily  short,  but  is  elongated  in  the  Chilognatha  (herbivorous 
forms),  and  is  longest  in  Olomeri$ ;  the  following  table  will  indicate 
the  variations  in  its  disposition,  concerning  which  it  was  stated  by 
the  late  and  lamented  Qervais,  tliAt  it  was  only  coiled  in  Olomeris  and 
its  allies : — 

GreaUy  coUed  {  ^^^r^&^^T  !  "^'^' 


Zephronia, 

Sphcei-otheriwn, 

Cryptops, 

BimarUaman, 

OeophHus, 

Simple  terminal  ourvatore     Mus, 

No  ooDTolntioii  or  cnrYatnre Lithobius. 


Greatiy  coiled  {  ^JeST^^  ^"^ 


This  terminal  portion  is  always  richly  supplied  by  trachesB. 

The  salivary  glands  may  be  racemose  {Liihobius,  Cryptopa)  or 
tubular  {Julus^  Olameris) ;  in  Oeophilus  the  excretory  canal  (efferent 
duct)  is  very  long,  but  in  Jtdw  and  Olomeris  it  is  short.  The  Mal- 
pighian tubes,  which  are  inserted  into  the  point  at  which  the  median 
passes  into  the  terminal  intestine,  are  ordinarily  two  in  number,  but 
JtduB  has  four ;  they  may  be  of  the  same  diameter  alons  their  whole 
length,  or  be  dilated  into  reservoirs  (lAthobiua,  Oeophilu^.  By  trans- 
parent light  they  are  seen  to  be  of  a  yellow  colour,  and  their  secreting 
ceUs  are  much  smaller  than  in  most  insects. 

Examined  physiologically,  we  find  that  the  Myrtapoda  may  bo 
carnivorous  or  herbivorous ;  the  former,  or  Ohilopoda,  live  on  flies, 
earthworms,  spiders,  larvsB,  and  so  on,  which  they  seize  between  their 
forcep-like  foot-jaws,  and  poison ;  the  effect  of  the  poison  of  Litho- 
biu8  on  the  house-fly  is  reported  to  be  as  rapid  as  the  bite  of  the  spider ; 
the  victim,  so  soon  as  it  is  killed,  is  devoured  rapidly,  everything 
being  swallowed,  either  in  large  (Lithobius)  or  in  minuter  (Chophilus) 
mouthfuls.  The  herbivorous  forms  (Chilognatha),  live  on  decom- 
posing vegetables  (Julua),  decayed  wood  (Polyxenu8\or  moss  {Olomeris)^ 
which  they  gnaw ;  and  in  swiJlowing  their  food  tney,  like  the  Ohilo- 
poda, take  in  some,  though  not  so  much,  earth  or  sand.  In  Cryptopa 
the  gizzard  already  mentioned  delays  the  food,  which  is,  in  it,  sub- 
jected to  the  action  of  a  digesting  fluid  of  neutral  reaction.  In  most 
oases  digestion  proper  is  effected  in  the  median  portion  of  the  intestine, 
where  ti^e  food  is  acted  upon  by  a  yellowish  or  brownish  liquid 
secreted  from  its  walls ;  this  is  ordinarily  neutral,  but  in  Liihobius, 
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Cryptop$^  and  others  it  is  faintly  alkaline;  while  the  Jnlidsa  are 
remarkable  for  haying  an  acid  secretion*  After  this,  digestion  seems 
to  be  at  an  end  in  the  camivoroas  forms,  as  is  shown  not  only  by  tiie 
extreme  shortness  of  the  remainder  of  ^e  digestive  tract,  bat  by  tiie 
fiftct  that  the  excreta  are  enclosed  in  a  fine  membranous  enT^ope, 
which  is  formed  in  the  median  intestine,  and  which  is  capable  of  rery 
effectively  resisting  the  action  of  chemical  agencies ;  this  fecal  mem- 
brane is  absent  in  the  herbivorons  forms,  who  have,  as  we  now  know, 
a  somewhat  coiled  terminal  portion. 

JvUu  and  Himaniarium  are  shown  to  resemble  a  nnmber  of  in- 
sects in  resisting  for  a  long  period  tiie  effects  of  starvation.  The 
secretion  of  the  buccal  glands  is  colourless,  and  is  neutral  or  slightiy 
alkaline  in  reaction ;  it  is  never  venomous,  nor  is  it  similar  to  the 
true  saliva  of  Vertebrates  or  Insects  inasmuch  as  it  is  incapable  of 
converting  starch  into  glucose.  The  Malpighian  tubes  seem  to  be 
exactly  similar  to  those  of  the  allied  Insecta,  and  to  have  the  same 
function  of  depnratory  urinary  organs  ;  they  produce  uric  acid,  urates 
of  sodium,  &c.,  and  oxalate  of  calcium.  This  important  memoir  is 
illustrated  by  three  plates. 

Hew  Soolopendra.* — Professor  Oiebel  gave  an  account  to  the 
Naturw.  Yerein  in  Halle  of  a  new  Scolopendra,  discovered  in 
Ecuador,  for  which  the  specific  name  of  respMicana  is  proposed; 
most  nearly  allied  to  the  8.  insignis  from  Columbia  of  Qervais  it 
differs  in  its  smaller  size,  the  coloration  of  the  upper  surflEtce,  which 
is  olive-green  in  the  new  species,  and  the  armature  and  number  of 
spines  on  the  legs,  of  which  it  has  twenty-one  pairs ;  there  are  nine 
pairs  of  stigmata. 

Pentastoma  tenioides  in  the  Ear  of  a  Dog.t— Dr.  Gill6  presented 
a  specimen  of  this  organism  which  he  had  taken  from  the  middle  ear 
of  a  dog;  he  observed  that  the  mucous  membrane  was  greatly 
thickened  and  inflamed;  the  ''worm"  (Linguatulid— one  of  tiie 
Arachnida,  as  ordinarily  regarded)  must  have  entered  by  the 
Eustachian  tube,  and  indeed  another  and  smaller  specimen  was 
observed  in  the  nostrils.  The  creature  is  ordinarily  reported  as 
inhabiting  the  nasal  fosssB,  the  frontal  and  ethmoidal  sinuses,  and  the 
region  now  recorded  is  one  in  which  it  has  not  been  hitherto  found. 

Oenera  of  Aoari.} — ^Dr.  Kramer  gives  a  careful  history  and  critiail 
account  of  the  genera  Bhapignathm  of  Dug^,  Leptognatkua  of  Hodge, 
and  Caligonua  of  Eoch.  B.  rvher  of  Eoch  has  not  the  slightest 
resemblance  to  B.  ruberrimus,  while  the  genus  Caligonus  which  this 
latter  author  subsequentiy  founded  for  tiie  species,  is  too  slightiy 
described  for  accurate  or  certain  recognition.  After  referring  to  the 
work  of  Canestrini  and  Fauzago,  who  appear  to  have  put  the  forms  in 
question  in  a  more  natural  position  in  the  system  than  any  they  had 
before  occupied,  the  author  goes  on  to  refer  to  the  work  of  Mr.  Hodge 
who  formed  the  new  genus  LeptognathuB,   The  author  in  proceeding  to 

•  « Zeitsohr.  Gee,  Naturw./  liL  (1879)  p.  826, 
t  *  CB.  Soc.  Biol.'  for  1877  (1879),  p.  394. 
X  •  Archi?  Naturg.,'  xly.  (1879)  p.  142. 
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give  an  account  of  the  genera  states  that  he  has  not  seen  the  works  of 
Hodge,  and  does  not  know  whether  he  gives  any  diagnosis  of  the 
genus.  The  writer  of  this  notice  has  made  it  his  business  to  refer  to 
the  '  Trans,  of  the  Tyneside  Nat.  Field  Club/  in  which  Mr.  Hodge's 
paper  appeared,  and  finds  that,  after  the  notice  of  the  species,  the 
writer  says  that  £rom  the  *'  peculiar  character  of  the  rostrum,  absence 
of  true  palpi,  and  number  of  eyes,  it  would  appear  to  form  the  type 
of  a  new  genus,"  without  any  more  definite  diagnosis.  The  paper 
concludes  with  a  short  account  of  a  new  genus  Onfptognaihus,  and  of 
the  species  lagena  ;  it  is  illustrated  by  a  plate  of  fineen  figures. 

The  Hebaliad  Crustacea  as  Types  of  a  Hew  Order.*  — ^The 
Nd)aliad(B,  represented  by  the  existing  genus  Nebaliay  have  generally 
been  considered  to  form  a  family  of  Phyllopod  Orustacea.  Metschni- 
koff,  who  studied  the  embryology  of  Nebalia,  considered  it  to  be  a 
"  Phyllopodiform  Decapod."  Besides  the  resemblance  to  the  Deca* 
pods,  there  is  also  a  combination  of  Oopepod  and  Phyllopod  character- 
istics. The  type  is  an  instance  of  a  generalized  one,  and  is  of  high  anti- 
quity, haying  been  ushered  in  during  the  earliest  Silurian  period,  when 
^ere  were,  when  we  regard  the  reUtiye  size  of  most  Crustacea,  and 
especially  of  liying  Ndxdioby  gigantic  forms.  Such  were  JDithyrocaris^ 
which  must  have  been  over  a  foot  long,  the  carapace  being  seven 
inches  long.  The  modem  iVe&aZta  is  small,  about  half  an  inch  in 
length,  witib  the  body  compressed,  the  carapace  bivalved  as  in  Lim- 
na£a,  one  of  the  genuine  Phyllopods.  There  is  a  large  rostrum 
overhanging  the  head,  stalked  eyes,  and  besides  two  pairs  of  antennaa 
and  mouth  parts,  eight  parts  of  leaf-like,  short,  respiratory  feet, 
which  are  succeeded  by  swimming  feet.  There  is  no  metamorphosis, 
development  beins  direct. 

Of  the  fossil  forms,  Hymenocaria  was  regarded  by  Salter  as  "  the 
more  generalized  type.**  The  genera  PeUocaria  and  Discinocaria 
characterize  the  lower  Silurian  period,  Oeratiocaris  the  upper,  2>to- 
tyocarxB  the  upper  Silurian  and  the  lowest  Devonian  strata,  Dithy^ 
rocaria  and  Argua  the  Carboniferous  period.  Our  existing  north- 
eastern species  is  NehaUa  hipea  (Fabricius)  which  occurs  from  Maine 
to  Oreeoland. 

The  Nebaliads  were  the  forerunners  of  the  Decapoda,  and  form, 
we  believe,  the  type  of  a  distinct  order  of  Crustacea,  for  which  the 
name  Phylloearida  is  proposed. 

Physiology  of  the  Hervons  System  of  the  Cra7fl8h.t— Mr.  James 
Ward,  M.A.,  gives  a  brief  account  of  experiments,  consisting  mainly 
in  severing  (1)  one  or  (2^  both  of  the  supra-oesophageal  commissures, 
(3)  both  the  sub  Odsopbageal  commissures,  or  (4)  in  dividing  the 
suprapCBSophageal  ganglia  longitudinally. 

From  these  experiments  it  may  perhaps,  with  more  or  less  proba- 
bility, be  inferred  that : — 

(a)  There  is  no  decussation  of  the  longitudinal  fibres  in  the 
nervous  system  of  the  crayfish. 

•  *  Am.  Nat,'  vol.  xiii.  (1879)  p.  128. 
t  *  Proc.  Roy.  8oc.,'  xxviii  (1879)  p.  379. 
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(6)  On  the  presence  of  the  aapra-OBBophageal  ganglion  depend  (1) 
the  epontaneoos  activity  of  the  animal  as  a  whole,  or  what  might  be 
called  its  volitional  activity ;  (2)  the  power  to  inhibit  the  aimless 
and  wasteful  mechanical  activity  of  the  lower  centres  ;  (8)  the  power 
to  maintain  equilibrinm ;  and  (4)  the  use  of  the  abdomen  in  swim- 
ming. 

(c)  The  sub  oesophageal  ganglia  are  the  centres  for  coordinating 
(1)  the  locomotive,  and  (2)  the  feeding  movements,  and  (3)  for  a 
peculiar  rhythmic  swim  of  the  limbs  seen  as  soon  as  tl^  snpra- 
oesophageal  ganglia  are  removed  (the  sab  oesophageal  ganglion  is 
apparently  the  source  of  a  considerable  amount  of  motor  energy). 

(d)  There  is  much  less  solidarity,  a  much  less  perfect  consenstu^ 
among  the  nervous  centres  in  the  crayfish  than  in  animals  higher  in 
the  scale.  The  brainless  frog,  e.  g.,  is  motionless,  except  when  stimu- 
lated, and  even  then  does  nothing  to  suggest  that  its  members  have  a 
life  on  their  own  account ;  whereas  the  limbs  of  a  crayfish  deprived 
of  its  first  two  ganglia,  are  almost  incessantly  preening,  and  when 
feeding  movements  are  started,  the  chelate  legs  rob,  and  play  at 
cross-purposes  with,  each  other  as  well  as  four  distinct  individuals 
could  do. 

(e)  Some  stimulus  from  other  centres  is  more  or  less  necessary  to 
4he  activity  of  any  given  centre. 

(/)  The  "  natural  *'  discharge  of  a  ganglionic  centre  (not  exhibit- 
ing '*  volition ")  appears  to  be  of  a  rhythmic  kind ;  the  rhythmic 
movements  becoming  converted  into  varied  movements  by  temporary 
augmentation  or  inhibition. 

Inflnence  of  Heat  on  the  Hervons  Centres  of  the  Crayfish.*— 
M.  Eichet  commences  by  describing  an  experiment,  by  which  he  says 
the  state  of  the  nervous  centres  which  preside  over  ihe  power  of  move- 
ment may  be  well  tested.  If  a  healthy  crayfish  is  held  by  the  back 
between  two  fingers,  it  attempts  to  seize  objects  between  the  two 
branches  of  its  pincers,  and  ^  the  edge  of  the  inner  one  be  lightly 
touched  the  two  parts  are  immediately  brought  together.  Regular  as 
this  action  is,  it  is  not  purely  reflex,  for  in  the  water  the  crayfish  does 
not  act  in  the  same  manner;  instead  of  trying  to  seize  its  aggressor, 
the  animal  may  attempt  to  escape.  Of  the  true  reflex  acts  three  are 
taken  as  examples.  When  the  antennsB  are  cut  or  pinched,  the  animal 
withdraws  them ;  when  the  eyes  are  touched,  their  supporting  pediceb 
are  retracted.  Section  of  one  of  the  large  pincers  produces  swimming 
movements,  to  the  number  of  five  or  six,  of  the  caudal  appendage. 

Now  in  submitting  a  crayfish  to  high  temperatures,  the  different 
functions  of  the  nervous  system  are  seen  to  disappear,  one  by  one,  as 
the  temperature  is  raised : — 

1.  23^-24^ :  The  pincer  is  most  feebly  moved ;  or  the  voluntary 
nervous  system  is  affected. 

2.  24-26° :  No  movement  of  the  pincer  tinder  the  conditions  of 
the  experiment  above  detailed ;  or  complete  loss  of  voluntaiy  nervous 
activity. 

♦  *  Oomptee  Rendus,'  Ixxxviii.  (1879)  p.  977. 
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8.  27^-29° :  Reflex  action  disappears,  although  the  muscles  and 
nerves  still  react  on  electrical  excitation. 

4.  32^-34° :  Motor  nerves  become  inactive. 

5.  88°-86^:  Mnscular  tissue  ceases  to  display  its  properties. 

6.  87° :  Moscnlar  tissue  altogether  dead,  in  a  state  of  contraction* 
Temperatures  higher  than  82*^  were  found  to  be  mortal.     The 

nerves  which  govern  the  respiratory  movements  lose  their  powers  when 
subjected  to  a  heat  of  from  28^  to  80"". 

Blood  of  the  Lobster.* — ^Dr.  L^n  Fredericq  agrees  with  MM. 
Jolyet  and  Begnard  in  finding  two  colouring  matters  in  the  plasma 
of  the  lobster's  blood ;  one,  of  a  rosy  hue,  is  with  difficulty  dif- 
fusible, and  is  not  coagulated  by  boiling  or  by  alcohol,  nor  does  it 
contain  any  metallic  salt.  It  does  not  change  colour  in  vacuo,  or  under 
the  action  of  oxygen,  nor  is  it  invariably  present.  The  other  appears 
to  be  identical  vdth  the  blue  colouring  matter  hcemocyanin,f  which 
the  author  has  already  foond  in  the  Octopus,  The  blood  of  the  lobster^ 
when  these  two  constituents  are  present,  is  rosy  on  reduction,  while 
when  exposed  to  oxygen  it  is  blue  by  reflected,  and  brown  by  trans- 
mitted light ;  it  coagulates  rapidly  after  removal  from  the  body.  The 
colour  of  the  blood  of  Limulus,  as  lately  described  by  Professor  Bay 
Lankester,  seems  to  Dr.  Fredericq  to  point  to  the  presence  therein  of 
haomocyanin,  which  has  been  distinctly  found  in  some  Gasteropods. 

Observations  on  the  Amphipoda.t--Professor  Wrzedniowski  de- 
scribes four  new  species  of  the  genus  Hyale  from  Peru,  and  points  out 
that  the  genus  may  be  divided  into  two  subgenera,  AUorcJiestei,  in 
which  the  telson  is  simple  and  has  a  complete  margin ;  and  HyaJe 
proper,  in  which  the  margin  of  the  telson  is  more  or  less  deft. 

Contributions  to  the  natural  ffistory  of  the  CapFellidflB«§— Herr 
Gamroth  deals  with  this  *'  cosmopolitan  "  group  of  the  Amphipoda ; 
the  specimens  for  his  examination  were  obtained  at  Trieste,  where  he 
found  them  seeking  quiet  in  the  branches  of  a  bryozoon  (Btigula 
nerUina)  to  which  they  adhere  by  their  hinder  thoracic  appendages. 

That  which  has  been  least  studied  is  the  internal  organization. 

Their  muscular  system  is  exceedingly  well-developed,  and  consists 
of  longitudinal  musdee,  which  effect  the  movements  of  the  body  and 
of  the  well-developed  antennsB,  and  of  transverse  muscles  which  move 
the  appendages  and  the  digestive  apparatus  in  its  more  anterior  region. 
As  in  all  allied  forms  the  muscles  are  transversely  striated. 

The  nervous  system  consists  of  a  cerebral  ganglion  and  a  ventral 
chain  connected  with  it  by  two  commissures ;  the  lower  part  of  the 
former  is  continued  into  four  conical  processes,  each  of  which  gives  off 
a  larse  nerve-trunk ;  the  upper  and  larger  portion  is  divided  into  two 
rounded  lobes,  which  are  continued  backwards  into  two  broad  com- 
missures; then  succeed  five  ganglia,  of  which  the  first  four  are 
similar  in  form  and  size ;  the  last  ganglion  is  larger,  and  this  is 

♦  *  Bull.  Acad.  Roy.  Sci.  Belg.,'  xlvii.  (1879)  p.  409. 
t  This  Journal,  ii.  p.  164. 
X  •  Zool.  Anzeiger,'  ii  (1879)  pp.  175  and  199. 
§  'Zeltiichr.  wi«8.  Zool.,'  xxxi.  (1878)  p.  101. 
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apparently  due  to  the  &et  that  it  supplies  the  sixth  and  serrenth 
segments  and  the  mdimentary  abdomen.  The  eyes,  which  are  without 
stalks,  lie  at  the  sides  of  the  head  and  have  a  few  pear-shaped 
crystalline  cones  imbedded  in  a  brownish-red  pigment;  the  tactile 
organs  are  represented  by  setas,  which  are  especially  well-developed 
on  the  flagellum  of  the  superior  pair  of  antenn»;  as  in  most 
Amphipoda  there  is  no  distinct  auditory  organ ;  on  the  same  flagella 
are  found  delicate  white  bodies,  which  are  evidently  olfactory  in 
function.  The  frontal  organs,  which  seem  to  be  found  in  all  other 
Amphipoda,  are  here  also  found ;  paired  and  lying  just  behind  the 
root  of  the  superior  antennsd,  they  are  gobletnahaped  in  form,  but 
their  function  remains  unknown. 

The  oBSophagus  is  simple  in  structure,  and  the  gastric  skeleton^ 
though  very  simUar  to  that  of  Oammarru,  is  more  simple ;  an  inferior 
prolongation,  apparently  homologous  with  the  appendix  campaniformu 
aeBcrihed  by  Sars  in  Oamtnarus  and  Mysis,  is  present ;  the  structures 
taken  by  Gk)od8ir,  on  account  of  their  long  cylindrical  form,  to  be  ovaries, 
are  shown  to  be  hepatic  tubes ;  they  contain  a  yellowidi-brown  oily 
fluid.  The  elongated  tubular  heart,  which  lies  above  the  intestine,  is 
connected  with  the  integument  by  bands  of  connective  tissue  ;  it  opens 
to  the  vascular  system  by  five  clefts ;  a  large  part  of  the  vascular 
system  is  lacunar,  and  the  yellowish  blood-corpusdes  are,  though  not 
strikingly,  spindle-shaped.  So  far  as  the  author  has  been  able  to 
make  them  out  there  is  but  one,  and  not  as  in  the  allied  forms 
described  by  Dohm,  two  pairs  of  testes ;  in  Caprella  (squiUbra  each 
consists  of  a  tube,  which  commences  in  a  rounded  process  at  the 
hinder  end  of  the  fifUi  segment,  and  rapidly  becomes  excessively 
narrow;  the  external  appendages  of  the  male  consist  of  two  small 
curved  structures,  whidh  are  placed  on  the  ventral  surface  of  the 
abdomen.  The  ovaries  are  likewise  tubular,  and  are  elongated 
structures,  which  extend  as  fax  forward  as  the  second,  and  open  in  the 
fifth  segment.  The  ovum,  as  found  in  the  brood-pouch,  is  ellipse- 
shaped,  and  is  completely  filled  with  dark  granules  and  &t-drops ; 
cleavage  seems  to  be  complete ;  the  larger  rounded  cells  of  the  yolk 
appear  to  form  the  head  and  its  appendages,  with  the  anterior  thoracic 
segments,  while  the  smaller  elongated  parts  form  the  hinder  segments 
and  the  abdomen.  The  young  mrm  is  exactly  similar  to  the  adult, 
but  as  a  rule  it  remains  in  the  pouch  until  its  muscles  are  well 
developed,  altiiou^  it  is  quite  capable,  if  compelled,  of  taking  to  Uie 
water. 

CaprellidflD  of  the  Mediterranean.*— Dr.  Haller  describes  sixteen 
species,  belonging  to  HhB  genera  Beta,  Frotella,  Oaprella,  and  Podalirius; 
of  these,  eight  appear  to  be  new.  He  observes  uiat  the  species  of  the 
genus  Oaprella  may  be  divided  into  two  groups,  in  one  of  which  the 
inferior  pair  of  antennad  are  provided  with  simple  sensory  hairs, 
while  in  the  other  the  same  structures  are  closely  beset  with  more 
complicated  setae.  In  C.  aniennata,  n.  sp.,  of  which  only  a  female 
was  found,  the  anterior  pair  of  antennas  are  nearly  as  long  as  the 
body. 

♦  *  Zool.  Anzeiger,'  ii  (1879)  p.  280. 
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QrganizatiQiL  of  the  Phroniinida.* — ^After  some  remarks  on  the 
i^stematic  position  and  the  more  important  characters  of  this  some- 
what abnormal  group  of  the  Amphijpoday  together  with  a  diagnosis  of 
the  new  genera  Phronimopeis  and  ParaphronimOy  Professor  Clans 
enters  into  the  discussion  of  the  structure  and  organization  of  the 
group:— 

Appendagei, — ^The  antennse  are  particularly  interesting,  inasmuch 
as  it  is  ordinarily  stated  that  Phronima  is  provided  wil£  only  one 
pair.  Starting,  as  an  examination  of  the  earlier  stages  allows  us  to 
do,  with  the  simple  appendage  of  two  joints,  we  find,  in  a  very  early 
stage  of  development,  that  the  cylindrical  antenna  contains  in  its 
terminal  joint  an  aggregation  of  cells,  which  become  differentiated 
into  a  small  ganglion,  and  that  a  seta  and  an  olfactory  fihunent  appear 
at  its  tip ;  later  on  there  appears  a  second  filament,  and,  as  the  terminal 
joint  increases  in  length,  there  appear  a  third  and  fourth ;  next  we 
see  that  in  the  young  female  of  Phronima  the  terminal  joint  increases 
considerably,  and  there  appear,  in  pairs,  a  number  of  new  olfactory 
filaments,  while  in  many  oiket  Hyperida  there  are  differentiated  one 
or  two  short  intermediate  joints  and  a  terminal  rudimentary  flagellum. 
In  the  young  male  the  terminal  joint  becomes  much  thicker,  and  the 
ol&ctory  filfonents  lose  their  terminal  position ;  two  joints  become 
intercalated,  and  the  terminal  piece  commences  to  form  an  appended 
flagellum ;  in  the  adult  of  all  ^e  male  Phronimida  there  is  a  many- 
jointed  long  flagellum,  the  anterior  surfiuse  of  which  is  provided  with 
a  thick  tuft  of  long  hair-like  olfactory  filaments. 

The  seoond  antenna  is  not  altogether  absent  in  the  female,  inas- 
much as  its  basal  joint  is  always  present,  although  indeed  it  is  so 
closely  fused  with  the  integument  as  merely  to  form  an  elevation 
provided  with  a  feebly  dev^oped  seta,  or  a  more  strongly  developed 
spine.  The  antennary  character  of  the  elevation  is  spoken  to  by  the 
presence  on  it  of  the  orifice  of  the  duct  of  the  antennary  gland,  which 
corresponds  to  the  **  green  gland  "  of  the  crayfish. 

The  mouth  organs  agree  generally  with  those  found  in  other 
Hyperida ;  the  mandibles  and  paragnatiii  form  a  distinct  oral  atrium, 
and  groim  of  glands,  which  probably  have  a  salivary  function,  are 
developed  in  the  maxillad  and  maxillary  appendages.  On  the  thoracic 
appendages  the  joints  appeared  to  be  reduced  to  the  coxa,  but  other 
pieces  can  be  made  out ;  in  the  fifth  pair  the  arrangement  becomes 
more  complicated,  and  an  elaborate  glandular  system  may  be  seen 
in  the  appendages. 

AUmenkury  Canal. — The  salivary  glands  already  mentioned  are 
found  to  be  complexes  of  four  glandular  cells  with  long  efferent 
ducts,  which  are  partly  placed  around  the  oesophagus,  and  partly  in 
the  jaws ;  they  secrete  ferments  which  act  on  stajrch  and  albumen. 
The  enteric  canal  contains  no  glandular  cells;  its  muscular  and 
ecMnplicated  odsophagus  leads  into  a  stomach  which  is  provided  with 
two  secondary  pouches ;  there  are  two  hepatic  tubes,  and  the  narrow 
intestine  ends,  in  the  sixth  abdominal  segment,  b^  a  short  rectum. 
The  short  tubes  attached  to  this  last  portion,  which  have  been  ob- 
♦  *  Arb.  Zool.  Inst.  Wien '  (Clans),  ii.  (1879)  art.  2. 
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aenred  in  the  GkummaricbD,  and  may  possibly  have  the  same  function 
as  the  Malpighian  vessels  of  the  Tracheata,  have  not  yet  been 
observed  by  Claas  in  any  of  the  Hyperida ;  it  is  possible,  although 
we  have  no  certain  proof  of  it,  that  their  function  is  performed  by 
the  epithelium  of  the  small  intestine. 

CiraUatonf  System, — ^The  heart  extends  from  just  behind  the 
cephalic  region  to  as  far  as  the  middle  of  the  sixth  thoracic  segment, 
and  is  provided  with  three  pairs  of  ostia ;  the  muscular  bands  of  the 
heart  are  formed  from  two  lateral  rows  of  cells,  between  which  there 
is  a  dorsal  and  ventral  median  sutore ;  there  are  two  arteries  whidi 
arise  from  an  elongated  fissure,  and  have  at  their  base  two  obliqaely- 
set  ostia;  they  are  placed  in  the  third  and  fourth  segments  of  the 
thoracic  region,  and  there  is,  in  addition,  in  some  genera  a  third  pair 
of  arteries  in  the  fifth  thoracic  segment ;  tiie  vessels  pass  into  the 
perienteric  canal  system  of  the  body-cavity,  and  their  walls  are 
formed  by  a  transparent  membrane  of  connective  tissue,  in  which  are 
contained,  just  as  in  the  aorta  of  the  Copepoda,  oval  nudeL  The  just 
mentioned  perienteric  canal  system  is  Ihus  formed :  there  is  attadied 
to  the  ventral  wall  of  the  heart  a  septmn,  formed  of  large  cells,  which 
extends  transversely  across  the  body-cavity ;  a  second  septum  holds  a 
similar  relation  to  the  enteron,  and  the  boidy-cavity  is  thus  divided 
into  three  hiemal  canals,  which  are  separated  by  connective  tissue, 
and  communicate  with  one  another  by  definite  orifices.  These 
primary  canals  extend  into  the  cephalic  region,  and  are  supplemented 
by  a  number  of  peripheral  secondary  canals  along  which  the  blood 
courses  in  a  very  regular  manner ;  as  in  all  ArUiropoda,  the  fiuid 
starts  from  the  heart  in  two  directions,  going  forwards  by  the  cephalic 
aorta  and  gastric  artery,  and  backwards  by  the  aorta  abdominal  is  and 
tiie  hinder  gastric  vessels. 

Nervous  System, — Exclusive  of  the  sub-cesophageal  ganglionic 
mass,  the  ventral  cord  consists  of  five  thoracic  and  four  abdominal 
ganglia ;  the  last  of  these  is  formed  by  the  concrescence  of  three 
ganglia,  which  are  separate  in  the  embryo,  and  supplies  the  fourth, 
fifth,  and  sixth  abdominal  segments.  The  subHBSophageal  mass 
corresponds  to  six  ganglia,  or,  with  the  ganglionic  centre  for  the 
antemue,  which  is  placed  in  the  commissures,  to  seven.  The  peri- 
pheral nerves  do  not  take  their  origin  from  the  "  dotted  substance," 
but  from  the  ganglionic  cells  of  their  own  ganglion,  from  the  pre- 
ceding ganglion,  and  from  the  cerebroid  mass.  This  last  contains  a 
well-developed  system  of  commissures,  part  of  which  extends  into  the 
large  optic  ganglia.  Turning  to  the  eye  itself,  we  find  that  this  is 
surrounded  by  an  investing  sheath  of  considerable  strength,  which  is 
formed  by  a  continuation  of  the  outer  nervous  covering  of  the  brain ; 
the  cornea  is  formed  by  a  special  investment  of  the  hypodermis,  while 
the  eye  continues  to  grow  with  the  body,  by  the  continuous  fi>rmation 
of  new  peripheral  elements ;  this  organ  is,  as  is  well  known,  remark- 
able in  the  Hyperida  for  its  division  into  two  completely  separated 
optic  areas  ;  in  correspondence  with  this  the  optic  fibres  are  found  to 
be  arranged  in  two  bundles,  which  arise  from  different  portions  of  the 
ganglion. 
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Generative  Organs, — ^Unlike  what  obtains  in  the  Ganunarida,  the 
oyaries  of  Phronima  and  its  allies  are  placed  very  far  forwards  in  the 
body ;  flattened  in  form,  and  pointed  at  either  end,  they  are  provided 
with  a  thick  stmctoreless  wall,  supporting  a  well-nucleated  epithe- 
lium. The  oya  form  a  single  layer.  The  bent  terminal  portion  of 
the  oviduct  widens  out  into  a  seminal  pouch.  In  the  young  males  the 
sperm-producing  gland,  and  the  duct  which  contains  the  spermato- 
phores,  are  not  distinctly  separated,  but  this  is  the  case  also  in  the 
adult,  between  which  and  the  young  the  chief  difference  is  that  the 
seminal  duct  of  the  former  is  longer,  and  contains  two  mature  sperma- 
tophores.  The  paper  is  illustrated  by  eight  plates,  containing 
seventy  figures 

Glands  found  in  the  Appendages  of  the  Phronimida.* — Paul 
Mayer,  in  dealing  with  these  glands,  of  which,  so  far  as  he  knows, 
Professor  Glaus  has  alone  made  mention,  points  out  that  the  sixth 
and  seventh  pairs  of  thoracic  appendages  are  distinguished  by  their 
form  and  size  from  those  in  front  of  them ;  this  is  due  to  the  presence, 
in  their  basal  joints,  of  large  glandular  masses,  which,  if  present  in 
the  more  anterior  legs,  are  but  feebly  developed.  Placed  in  the  wall 
of  partition  formed  by  the  membrane  which  separates  the  arterial 
from  the  venous  stream  of  blood,  the  glands  appear  to  be  formed  by 
the  predominant  growth  of  some  of  the  cells  in  this  region,  and  to 
form  groups  of  three  or  five.  As  to  their  function,  it  is  impossible  to 
offer  anything  more  than  supposition;  at  first  the  author  supposed 
that  they  might  bo  phosphorescent,  but  further  observation  did  not 
confirm  this  view ;  their  relation  to  the  blood-stream  suggests  that 
they  are  excretory  in  function ;  or,  again,  they  may  be  poison-glands. 
It  is  pointed  out  that  in  the  Hyperida  these  glands  are  better  de- 
veloped than  in  the  Phronimid%  but  they  are  not  so  regularly 
arranged. 

"House"  of  the  Plironiniida.t — In  his  next  " Caroinological 
Study "  Mayer  confirms  the  view  of  Clans  that  Phronima  very  gene- 
rally makes  a  home  for  itself  in  Pyrosoma.  On  November  27th,  1877, 
the  author  took  a  fairly  well-developed  female  from  a  house,  which, 
on  account  of  its  thin,  soft  walls  and  peculiar  appendage,  he  can  only 
regard  as  being  one  of  the  Salpidfe.  On  the  25th  of  December  he 
took  a  breeding  female  from  its  Pyrosoma  habitation,  and  placed  it  in 
a  glass  with  a  specimen  of  Abyla  pentagona  ;  this  was  shortly  seized  on, 
and  in  some  ten  minutes  its  velum  was  eaten  up  ;  in  a  short  quarter 
of  an  hour  the  crustacean  entered  on  its  new  home.  On  the  morning 
of  the  26th  the  polyps  had  disappeared  ^?  were  eaten),  and  the  home 
took  on  the  characteristic  shape,  with  orifices  at  either  end.  On  the 
morning  of  the  27th  the  Phronima  was  removed  from  the  Hydroid, 
and  placed  under  the  same  conditions  with  a  specimen  of  Sdpa 
fueiformis  ;  this  was  in  like  manner  attacked,  and  on  the  morning  of 
the  28th  the  nucleus  itself  of  the  Salpa  had  disappeared.  Some  hours 
later  the  invader  was  removed  from  its  new  home  and  replaced  in  its 

*  «Mitth.  Zool.  Stat.  Neapel,'  i.  (1878)  p.  40. 
t  Ibid.,  p.  46. 

3  B  2 


Digitized  by 


Google 


720      BBCOBD  OF  OUBBSNT  BESEABOHEB  BELATINa  TO 

first  hftbitatioD,  which  had  been  preeenred  in  spirit ;  in  a  few  minutes 
the  calm  crustacean  was  quite  at  ease. 

Obserrations  with  Pterotrachea  only  led  to  negative  results ;  as  to 
the  males,  the  greater  number  were  found  not  to  inhabit  such 
**  houses,"  and  in  the  case  of  Pkranimena,  no  male  was  observed  in 
one ;  while  as  to  those  of  the  female,  not  only  were  they  excessively 
thin,  but  as  chemical  observation  never  revealed  the  presence  in 
them  of  the  cellulose,  which  is  so  characteristic  of  the  integument  of 
the  Tunicata,  it  may  be  concluded  that  whatever  the  houses  of  species 
of  this  genus  are  formed  from,  they  are  not  made  at  the  expense  of 
any  of  these  animals. 

Some  young  Stages  of  Penaus  Caramote.* — ^Mayer's  next  note 
deals  with  some  forms  which  he  found  in  the  central  canal  of  Pyro- 
$oma  eUgang^  The  points  said  by  Heller  to  be  characteristic  of  the 
speciee  are: — (1)  The  deep  longitudinal  rostral  groove;  (2)  The 
shortness  of  the  terminal  filaments  of  the  superior  antenme ;  and  (3) 
The  projections  on  the  lateral  surfaces  of  the  sixth  abdominal  seg- 
ment. As  to  the  third  point,  the  projections  were  not  visible  in  the 
young,  inhabiting  Pyrosoma,  or  in  tiie  smaller  free-living  forms.  The 
first  was  only  visible  when  the  animal  left  its  home,  and  in  the 
youngest  stages  the  antennary  filaments  are  as  long  as  the  lamellar 
appendages  of  the  inferior  antennsB.  In  the  earliest  stages  it  is 
impossible  to  distinguish  the  sexes  by  any  difierences  in  the  characters 
of  their  appendages,  but  in  specimens  60  mm.  long  the  internal 
branches  of  the  first  abdominal  foot  are  closely  applied  to  one 
another,  althou^  it'  is  not  till  later  that  they  fuse  into  an  unpaired 
organ. 

Hermaphroditism  ofihel8opoda.t— To  Englisd  readers  this  is 
an  especially  interesting  subject,  as  the  results  of  Mr.  BuUar  of  Gam- 
bridge,  were,  when  published,  traversed  by  Mr.  Moseley,  who  had  at 
the  same  time  to  deal  with  Captain  Hutton  of  New  Zealand,  who  had 
asserted  that  PenpcUm,  which,  on  account  of  his  very  notable  dis- 
coveries, might  be  almost  called  Mr.  Moseley's  especial  property,  was 
li^wise  hermaphrodite.}  Paul  Mayer  now  states  that  uie  results  of 
his  predecessor  (Bullar)  were  quite  correct,  and  that  therefore  there 
really  does  exist  a  group  of  hermaphrodite  parasitic  Isopoda.  The 
basis  for  these  results  are  the  observations  which  he  has  been  able  to 
make  at  Naples  on  Oymothoaj  Anilocra^  and  Nerodla, 

The  free-living  Isopoda  are  provided  with  three  pairs  of  testes, 
which  are  placed  one  behind  the  other,  and  open  to  the  exterior  by  a 
common  vas  deferens  placed  in  the  seventh  thoracic  segment;  in 
addition  to  this  there  are  two  or  (OniscidsB)  one  penis.  The  female 
is  provided  with  an  elongated  ovary  and  short  oviduct,  which  opens 
on  the  fifth  thoracic  segment.  Now  in  the  adult  Cymoihoa  what 
we  find  is  this:  the  ovaries,  which  are  attached  posteriorly  and 
anteriorly  to  the  dorsal  wall,  take  a  longitudinal  direction;  the 

♦  « Mitth.  Zool.  Stat.  Neapel/  I  (1878)  p.  49. 
t  Ibid.,  i.  (1879)  p.  165. 

X  Captain  Hutton  has  sinoo  allowed  the  existence  of  male  speeimens  of 
PeHpatus  (cf.  s.  v.  Penpatus, « Zool.  Record '  for  1877). 
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ovidnot  is  given  off  from  it  at  right  angles,  and  jnst  behind  the 
central  portion ;  it  opens  on  to  the  fifth  pair  of  legs.  On  taking 
a  Cymoihoa  13  mm.  long  we  find,  in  addition  to  the  OTaries, 
testes,  the  Tasa  deferentia  of  which  can  be  easily  followed  into  the 
penes.  So  that  the  hermaphrodite  arrangement  seems  tolerably 
certain;  tracing  the  matter  still  further,  we  may  observe  animals 
when  they  are  taken  from  the  brood-ponch  of  their  mother,  as  BoUar 
does  not  seem  to  have  done ;  in  such,  the  external  genitalia  are  not 
developed,  and  the  tissues  of  the  internal  organs  are  still  in  an 
altogetiier  embryonic  condition ;  four  regions  may,  however,  be  made 
out,  of  which  three  go  to  form  the  testes,  and  one  the  ovary ;  two 
eSereui  ducts,  oviduct  and  vas  deferens,  may  also  be  made  out, 
though  they  are  as  yet  very  short.  In  the  next  stage  the  testes  were 
enormous  as  compared  with  the  ovary,  and  the  two  penes  were 
developed ;  in  the  succeeding  stages,  the  male  organs  were  observed 
to  be  in  functional  activity,  and  ova  were  developed  in  the  peripheral 
portion  of  the  ovary.  As  affecting  the  supposition  that  the  "  testes  " 
observed  by  Mr.  Bullar  were  ''  spermatophores,"  it  is  of  interest  to 
note  that  Mayer  expressly  states  that  he  was  able  to  make  out  the 
different  stages  in  the  development  of  the  sperm;  in  the  anterior 
portion  of  each  vesicle  there  were  small  cells,  not  to  be  distinguished 
from  epithelium,  which  were  connected  with  a  number  of  larger 
vesicular  cells,  and  succeeded  by  sperm-cells,  with  very  short  tails, 
and  then  by  bundles  of  still  riper  sperm,  exactly  similar  to  those 
found  in  the  terminal  portion  of  the  vas  deferens.  Notwithstanding 
the  presence  of  the  tail,  Mayer,  no  more  than  Bullar,  was  able  to 
observe  any  movement  of  the  sperm ;  and  this  is  especially  remark- 
able, inasmuch  as  the  parasitic  Cirripedia  are  the  only  members  of 
the  great  group  of  the  Crustacea  in  which  mobile  sperm-cells  have  as 
yet  been  observed  (always  excepting  LimuluSy  which  has  so  many 
points  of  affinity  to  the  .Ajachnida). 

From  what  has  been  said,  it  wiU  be  seen  that  the  young  individuals 
appear  to  be  males,  and  the  older  forms  females. 

The  view  of  Bullar  that  the  ancestors  of  the  parasitic  species 
were  dioecious  is  supported  by  the  investigations  of  Mayer,  who 
remarks  further  that  in  other  Isopods  he  has  observed  indications  of 
hermaphroditism,  inasmuch  as  in  some  females  of  the  genera  Cirolana 
and  Canileray  he  has  observed  a  filament  passing  just  like  a  vas 
deferens,  to  the  seventh  segment,  together  with  rudiments  of  the 
testes.  Interesting  as  this  observation  undoubtedly  is,  the  questions 
which  it  raises  must  for  the  present  remain  unexplained. 

Asellus  cavaticns.* — Dr.  Max  Weber,  having  had  an  opportunity 
of  examining  this  remarkable  form  at  Bonn,  takes  the  occasion  to 
point  out  certain  characters  which  distinguish  it  from  A.  aquaticus, 
and  which  have  hitherto  escaped  observation.  In  correlation,  probably, 
with  the  absence  of  eyes,  the  olfEictory  organs  are  much  larger  in 
A,  cavaticus  ;  in  the  female  the  superior  antennte  are  nine-jointed,  and 
the  last  three  joints  are  each  provided  with  an  olfactory  process, 

•  *  Zool.  Aozoiger,'  ii  (1879)  p.  283. 

Digitized  by  VjOOQ IC 


722  BEOOSD  OF  OUBBENZ  RKflKAROHKa  BEULTINa  TO 

while  in  the  male  the  same  appendages  are  twelye-jointed,  and  six  of 
the  joints  have  an  olfiEMstory  f anction ;  in  A.  aqucUicus  the  nnmber  of 
joints  in  the  antennsB  is  large,  hnt  still  only  three  are  olfactory,  while 
in  the  largest  of  the  males  the  nnmber  of ''  olfactory  joints  "  is  only 
fonr.  The  increase  in  the  nnmber  of  these  appendages  in  the  male, 
which  even  in  A.  aqwUicus  has  one  more  than  the  female,  is  dne 
probably  to  seznal  selection,  and  to  the  necessity  of  the  blind  male 
seeking  the  female  in  tiie  dark  cave.  The  first  pair  of  swimming  legs 
in  the  female  of  A.  aguaticua  are  ronnded,  thin,  and  thickly  covered 
with  fine  hairs,  while  in  A.  cavaticus  they  are  semilnnar,  with  a  broad 
basis  and  continned  to  a  sharp  point,  wlule  the  hairs  are  either  com- 
pletely absent  or  sparse  and  short  An  arrangement  obtains  in  the 
Uyer  of  A.  cavaticus,  which  is  only  temporary  in  A.  aqtuUicu8 ;  the 
superior  pair  of  hepatic  tubes  are  scarcely  a  quarter  of  the  length  of 
the  inferior  pair,  while  in  the  other  form  they  gradually  attain  to  the 
same  length,  and  extend  along  the  whole  of  the  body ;  but,  as  if  in 
compensation  for  this,  the  constituent  hepatic  cells  are  of  a  much 
larger  size. 

Hew  Feltidia.* — Dr.  O.  Haller,  in  describing  some  new  Peltidia, 
states  that  he  preserved  these  small  Copepods  in  Farrant's  medium, 
which  retained  the  colour  and  external  form  admirably.  The  new 
Zau»08cidia  is  so  called  from  its  having  the  general  structure  of 
Oniscidium  with  the  characters  of  Zau$  in  &e  two  rami  of  the  first  pair 
effect.  The  single  species  is  called  Fdii,  A  Poreellidium  smaller  than 
any  yet  known  (^  *55  mm.,  and  the  ^  *71  mm.)  is  described  under 
the  name  of  pamdum.  Three  new  species  of  OnisMium  are  also 
described  briefly. 

Vermes. 
Hew  Species  of  T8Bnia.t — ^Professor  Perroncito  describes  a  form 
which  he  has  known  for  several  years,  and  of  which  he  has  obtained 
a  large  number  of  specimens ;  hitherto  confounded  with  T.  eocpansa 
or  T.  denticulatay  it  is  always  characterized  by  its  constantly  white 
colour,  hence  the  name  alba  now  proposed  for  it.  A  technical  descrip- 
tion and  a  plate  follow. 

M.  Moniez  describes}  T.  CHardi,  which  is  frequently  found  in 
the  sheep,  and  which  differs  from  T.  denticukUa  in  the  position  occu- 
pied by  ihe  male  products,  and  by  the  arrangement  of  its  ova ;  as  to 
the  development  of  these  latter,  it  is  pointed  out  that  the  elements 
of  the  "  fundamental  tissue  "  are  not  converted  into  a  reticulum,  but 
form  a  continuous  band ;  this  band  takes  on  an  undulating  direction, 
in  which  it  is  followed  by  a  narrow  canal,  into  which  the  ova  pass 
after  fecundation ;  the  ova  gradually  pass  into  the  interior  band,  and 
it  and  the  outer  wall  of  the  canal  form  a  capsule  for  them.  The 
receptaculum  seminis  gives  rise  to  three  ^  currente  '*  of  ova,  two  of 
which  pass  into  the  adjacent  ovary,  while  the  other  passes  over  to  the 
other  side. 

In  T.  pectinaia  a  number  of  irregular  and  communicating  defte 
♦  'ZooL  Anaeiger.*  ii  (1879)  p.  178. 
t  *  Arch.  Naturg.,'  xlv.  (1879)  p.  235. 
X  'Comptes  Beudus/  Ixxxviu.  (1879)  p.  1094. 


Digitized  by 


Google 


INVBBTEBBITA,   CBYPTQaAMTA,  MIOBOBOOPT,  EPa  723 

are  formed  in  the  tissaes  of  the  animal ;  into  these  the  OYa  fall,  and 
there  undergo  farther  development. 

Hotes  on  the  Tnrbellaria.* — ^Dr.  Lndwig  Oraff  commences  some 
observations  on  this  subject,  with  a  not  nnfonnded  complaint  as  to 
the  confusion  which  he  finds  to  obtain  in  the  systematic  zoology  of 
this  group,  of  which  he  promises  a  revision;  he  then  gives  some 
account  of  the  urticating  organs  of  these  animals,  as  to  which  there 
are  at  present  but  few  authentic  reports ;  in  a  new  Stenostomum,  which 
he  found  at  Trieste,  and  which  he  dedicates  to  that  veteran  zoologist, 
Siebold,  he  found  urticating  capsules,  which  were  of  interest  as  being 
developed  in  just  the  same  way  as  the  rod-shaped  bodies  found  in  the 
cells  of  the  parenchyma,  and  so  affording  support  to  the  doctrine 
that  the  rods  and  the  urticating  capsules  of  the  Turbellaria  are  homo- 
logous structures ;  in  another  new  form — Stylochm  tardus — ^which  was 
also  found  at  Trieste,  the  rod-shaped  bodies  were  completely  absent, 
and  the  urticating  capsules  were  in  consequence  very  richly  developed. 

Drawing  attention  to  the  fact  that  Graff  has  observed  chiUnow 
structures,  m  the  form  of  spines,  in  the  integamentof  the  Turbellaria,  - 
we  have  to  note  that  there  are  interspaces  between  the  longitudinal 
bands  of  the  dermo-muscular  tube,  which  have  hitherto  been  regarded 
as  being  in  all  cases  continuous,  and  that  the  observations  now  under 
notice  confirm  the  view  of  the  Bussian  naturalist,  Uljanin,  that  some 
forms  among  the  Turbellaria  have  no  coelom;  in  such  forms  the 
nutriment  passes  by  a  narrow  cleft  into  a  soft  medullary  substance, 
rich  in  vacuoles  and  fat-drops,  which  is  very  similar  to  what  is  seen 
in  the  Infusoria,  with  which  they  seem,  pro  tanto^  to  have  closer  rela- 
tions than  is  now  ordinarily  supposed.  In  the  great  majority  of 
forms,  however,  there  are  distinct  walls  to  the  enteric  tract,  and  the 
coelom  is  then  filled  with  a  lacunar  connective  substance,  the  parts  of 
which  may  be  thick  and  inclined  to  form  broad  plates,  or  thin  and 
feebly  developed ;  the  contained  fat-drops  usually  include  a  coloured 
watery  fluid,  which  has  some  influence  on  the  external  coloration  of 
the  animal  in  those  cases  in  which  there  are  no  other  pigments  pre- 
sent ;  as  a  rule,  however,  there  are  such,  which  are  found  imbedded  in 
the  connective  substance,  while  the  epithelium  itself  is  always  colour- 
less. The  observation  of  Oersted,  that  the  spermatozoa  vary  greatly 
in  character,  is  shown  to  be  true  of  the  rhabdocoBlous,  but  not  of  the 
dendrocoelous  forms.  Graff's  further  investigations  will  be  awaited 
with  interest. 

Studies  on  the  Hemertinea.t— Herr  Y.  Eennel,  in  an  elaborate 
paper,  deals  with  two  very  interesting  forms,  Malacohddla  and 
Qecnemertes.  Of  these  two,  the  former  has  long  been  regarded  as  a 
Leech,  but  Semper  and  Hoffinann  have  shown  that  it  rather  belongs 
to  the  Nemertinea  than  to  the  Hirudinea,  The  specimens  examined 
by  Yon  Eennel  were  found  in  Cyprina  islandica,  and  he  notes  that 
they  were  never  found  in  Mya  arenaria  ;  the  former  molluscs,  at  the 
station  at  which  he  observed — Kiel — were  taken  from  a  region  which 

♦  *  Zeitschr.  wias.  Zool./  xxx.  (Suppl.)- 

t  '  Albeit  Zool.  Zoot.  Inst.  WOraburg/  iv.  (1878)  p.  305 
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was  olton  dry  for  a  long  period  OTory  day;  as  a  rule,  the  largw 
examples  were  fonnd  in  older,  andtbe  smaller  and  yonncer  spedmens 
in  younger  animals,  but  this  was  not  always  the  case.  As  their  name 
implies,  the  MalacobdeUidce  have  a  body  of  extreme  softness ;  when 
yomig  they  are,  except  in  the  region  of  the  sncker,  of  very  much  the 
same  breadth  all  along  their  whole  extent  The  oral  aperture  is 
placed  at  the  anterior  end,  and  is  in  the  form  of  a  transyerse  deft  ; 
the  pharynx  is  intensely  white,  and  may  be  seen  through  the  trans- 
parent int^mnent ;  tiie  intestine  is  much  narrower  than  it,  and  is  of 
a  brownish  or  reddish-yellow  colour ;  the  proboscis  is  of  an  opaque 
white,  and  on  either  side  of  the  pharynx  there  are  cerebral  gpmglia, 
which  are  small,  and  white  or  yellowidii  in  colour. 

The  form  in  question  seems  to  have  been  known  to  O.  F.  Miiller 
('  Zoologia  Danica,'  1779),  and  has  since  been  examined  by  De  Blain- 
yiUe  (1827),  Blanchard  (1845V  and  Van  Beneden.  The  result  of  Yon 
Kennel's  inquiries  is  the  connrmation  of  the  Nemertine  character  of 
the  form ;  the  surface  of  the  body  is  completely  ciliated,  the  proboscis 
is  of  the  typical  form,  the  yascular  and  excretory  organs  are  of  just 
the  same  type  as  in  the  other  Nemertinea,  and  the  nervous  and 
muscular  systems  point  to  the  same  conclusion;  the  anal  nervous 
commissure  has  been  already  found  in  PelaganemerUs.  When,  how- 
ever, we  come  to  inquire  as  to  the  position  which  it  should  take  in 
this  group,  we  find  it  necessary  to  form  a  new  family;  the  Nemer- 
tinea, hitiierto  divided  into  three  families,  contain  one,  the  Enopla 
rrremocephalida)|  in  which  the  proboscis  is  armed  with  spines,  the 
dermal  musculature  confined  to  two  layers,  and  the  nervous  system 
inferior  to  it ;  and  two,  Bhocmocephalida  and  Oymnooephalida,  in 
which  there  are  three  dermal  muscular  layers ;  between  the  two  inner- 
most lies  the  nervous  system ;  and  in  these — Anopla — ^the  proboscis 
has  no  armature  of  spines :  the  fourth,  and  new  funily,  may  be  thus 
defined : — 

MalacdbdeUidcB. — ^No  annature  of  spines  to  the  proboscis,  the 
dermo-muEOolar  layer  arranged  in  an  external,  circular,  or  an  internal^ 
longitudinal  layer;  no  cephalic  grooves  or  lateral  organs;  enteric 
canal  simple,  and  forming  several  coils ;  nerve-trunks  free  from  tha 
muscular  system,  and  united  posteriorly  by  an  anal  commissure ;  a 
broad  sucker  at  the  hinder  end. 

G^nus :  MalacobdeUa.    Characters  of  the  ^Eunily. 

Species  :  M.  grossa  0.  F.  M.  Body  flat  and  broad,  mouth  anterior, 
pharynx  broad ;  transparent  and  white  ^male),  or  yeUowish — grey- 
green  posteriorly — (female).  Semi-parasitic  in  the  mantle-cavity  of 
various  Lamellibranchs. 

Oeonemertes  pcUcBneiSy  Semper. — ^This  interesting  terrestrial  Ne- 
mertine, which  was  found  by  Professor  Semper  in  the  Pelew  Islands, 
has  as  yet  been  very  incompletely  observed.  This  animal,  which  is 
from  four  to  five  centimetres  long,  is  rounded  and  somewhat  truncated 
anteriorly,  and  of  a  reddish  colour ;  the  head  is  provided  with  two 
groups  of  eye-spots,  of  which  there  are  three  eyes  in  each,  one  larger 
than  the  other  two.  The  mouth  is  placed  at  the  most  anterior  end 
of  the  body ;  the  anus  is  dorsal,  and  the  enteric  tract  is,  as  in  most 


Digitized  by 


Google 


INVSBTEBRATA,  CBTPTOGAMIA,  1II0B0600F7>  BXa  725 

Nemertines,  provided  with  a  number  of  lateral  diyerticnla.  The  body 
is  invested  bj  a  well-ciliated  simple  epithelinm,  in  which  there  are 
dark  pigment  granules,  bnt  the  rod-like  stroctnres,  so  commonly 
found  in  the  integnment  of  allied  forms,  are  here  completely  absent. 
The  dermo-mnscolar  tube  is  formed  of  an  external  circular,  and  an 
internal  longitudinal  layer ;  the  whole  of  the  ccelom  is  filled  with 
connective  tissue.  The  testes  and  ovaries  are  found,  as  they  are  in 
some  other  rare  cases  among  the  Nemertinea,  in  the  same  individual. 
The  proboscis  has  exactly  the  same  structure  as  in  the  other  Enopla, 
but,  as  in  Malacobdella,  it  opens  into  the  pharyngeal  cavity,  and  not  in 
front  of  it  or  above  it,  as  in  most  of  these  forms.  The  nervous  system 
is  of  the  ordinary  and  typical  form. 

All  the  points  already  regarded  point  to  the  general  similarity  of 
Oeonemertes  with  the  rest  of  the  Nemertinea,  but  there  remains  to  be 
noted  a  special  organ  of  very  curious  character.  At  the  anterior  end 
of  <he  body,  and  dorsally  to  the  oral  aperture,  there  is  a  fine  pore, 
which  leads  by  a  short  canal  into  a  cavity  which  has  its  long  axis  set 
transversely  to  the  longitudinal  axis  of  the  body ;  the  canid  and  the 
cavity  are  lined  by  a  simple  epithelium,  which  passes  without  any 
distinct  demarcation  into  tiie  investing  cell-layer  of  the  body ;  the 
cilia  in  the  hinder  portion  of  the  enlargement  being  only  larger  than 
in  the  anterior  portion,  and  in  the  canal.  Oonnected  with  it  there  is 
another  ooBcal  sac,  which  is  elongated  in  form  and  circular  in  trans- 
verse section ;  its  only  contents  was  a  fine  coagulum.  This  organ  has 
apparentiy  some  connection  with  the  terrestrial  habit  of  the  animal, 
but  wheti^er  it  is  or  is  not  sensory  in  function  is  still  an  open 
question. 

The  circulatory  organs  are  of  the  ordinary  Nemertine  type,  and 
excretory  pores  still  require  to  be  observed ;  they  would  be  best  seen 
in  fresh  specimens. 

Histology  of  Convoluta  SchulziL*  —  This  green  Bhabdocoale 
Planarian  was  the  subject  of  the  observations  on  chlorophyll  in  the 
green  Planaria  by  Mr.  P.  Qeddes,  referred  to  at  p.  161  (from  <  Comptes 
Kendus '),  which  now  appears  in  tiie '  Proceedings  of  the  Boyal  Society ' 
with  adoitional  remarks  on  the  histology  of  the  animal,  the  general 
characters  of  which  have  been  already  given  by  Schmidt. 

Mr.  (}eddes  first  notices  an  interesting  point  in  the  histology  of 
the  ciliated  ectoderm.  In  teased  preparations,  kept  cold,  the  ciliated 
cells  often  become  amoeboid,  some  of  the  cilia  chanmng  into  slender 
finger-like  or  stout  fusiform  pseudopodia.  These  often  retain  their 
curvature  parallel  to  the  unaltered  cilia,  and  he  has  even  seen  the  finer 
pseudopodia  contracting  gently  in  time  with  the  cilia  of  the  same  cell, 
thus  establishing  a  complete  gradation  between  the  rhythmically  con- 
tractile cilium  and  the  amoeboid  pseudopodium  through  what  is  really 
a  rhythmically  contractile  pseudopodium.  Haeckel  and  others  have 
accumulated  many  instances  of  the  transformation  of  ciliary  movement 
into  amoeboid  and  vice  versd,  but  only  by  Professor  Laokesterf  has 
the  passage-form,  the  cilium-Uke  pseudopodium,  been  actually  observed. 

♦  *Proc.  Boy.  Soc/  xxyiii.  (1879)  p.  449. 
t  *  Quart  Journ.  Mior.  Sot'  (1870),  p.  292. 
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It  is  important  that  Lankester^s  passage-form  occurred  during  the 
transformation  of  amoeboid  movement  into  ciliary,  while  the  author 
finds  it  exactly  the  same  thing  during  the  reverse  change. 

Two  distinct  kinds  of  organ  exist  in  ConvoltUa  and  other  Ehabdo- 
coeles,  and  have  been  confused  under  the  same  name.  First,  the  heap 
of  coloured  rod-shaped  bodies,  the  original  ^Stabchen"  of  Max 
Schultze,*  which  furnish  in  ConvoltUa  when  treated  in  alcohol  a'yellow 
solution ;  and,  secondly,  large  and  long  spindle-shaped  bodies,  gene- 
rally arranged  singly,  each  containing  a  sharp  brittle  needle,  of  which 
the  point  lies  dose  under  the  apex  of  the  spindle.  In  a  teased  prepa- 
ration they  are  generally  empty,  showing  the  tube  in  which  ihe  arrow 
lay,  and  with  a  little  granular  protoplasm  hanging  round  the  mouth 
like  the  smoke  of  the  explosion.  The  dart  is  generally  propelled  for 
some  little  distsiuce,  but  sometimes  sticks  in  the  mouth  of  the  tuba 
Graffs  view  that  these  are  offensive  weapons  is  certainly  the  right 
one,  but  they  are  constructed  on  so  distinct  a  plan  from  those  of 
CoBlenterates  that  they  might  better  be  called  sagittocysts  than  nemato- 
cysts. 

Below  the  epidermis  lie  the  circular  and  longitudinal  muscles,  and 
beneath  them  comes  the  layer  of  chlorophyll-containing  cells.  The 
chlorophyll  is  not  collected  into  granules  as  in  the  higher  plants,  nor 
into  drops  as  in  the  green  cells  of  Vortex  viridtSy  but  is  diffused 
throughout  the  whole  protoplasm  of  the  cell,  which  is  thus  very  in- 
tensely coloured.  One,  or  sometimes  two,  nuclei  are  present,  besides 
an  irregular  heap  of  granules.  It  was  very  difficult  to  break  up  the 
cell  completely,  and  so  liberate  the  granules,  but  in  one  or  two  fortu* 
nate  preparations  treated  with  iodine  the  blue  coloration  assumed  by 
many  of  these  granules  proved  that  we  have  here  an  actual  deposit  of 
starch  quite  like  that  which  Sachs  has  shown  to  take  place  within  the 
chlorophj^ll  granules  of  the  plant. 

Deeper  than  the  green  layer  lie  colourless  granular  nucleated  cells, 
which  may  be  spherical  or  branched.  These  yield  with  iodine  the 
red-brown  reaction  of  glycogen  very  conspicuously  indeed.  All  the 
internal  tissues  are  bathed  in  that  abundant  slimy  protoplasm  so  often 
adduced  in  evidence  of  the  infusorian  affinities  of  the  lower  Turbel- 
laria,  which  may  well  serve  instead  of  a  special  circulatory  fluid  as 
well  as  for  digestion,  any  distinct  alimentary  canal  being  absent. 

The  development  of  the  generative  products  is  of  interest.  An 
apparently  ordinary  mesoderm  cell  enlarges  and  divides  into  an  oval 
mass  of  about  twelve  to  sixteen  segments.  The  granular  protoplasm 
of  these  is  gradually  drawn  out  into  the  very  long  spermatozoa,  and 
thus  each  testicular  mass  is  transformed  bodily  into  a  bundle  of  neatly- 
folded  spermatic  filaments.  The  ova  are  also  developed  by  the  division 
of  a  mesoderm  cell.  There  are  no  separate  vitellaria,  but  the  yolk  of 
granules  seems  to  arise  in  the  finely  granolar  amoeboid  protoplasm  of 
the  developing  ovum. 

Everywhere  imbedded  in  the  mesoderm  are  numerous  small  colour- 
less cells  scarcdy  so  big  as  a  frog's  red  blood-corpuscle.  These  are 
more  or  less  pear-shaped,  with  a  large  central  cavity ;  and  lining  one 

*  '  Zeitschr.  wiss.  ZooL,'  xxv.  p.  421. 
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side  of  the  interior  of  this  cavity,  and  parallel  to  the  long  axis  of  the 
cell,  are  a  number  of  distinct  transparent  homogeneonsfilaments  inserted 
above  and  below  into  the  ordinary  granular  protoplasm  which  consti- 
tutes the  remainder  of  the  celL  In  a  teased  preparation  some  of  these 
cells  are  easily  found  in  a  state  of  rapid  rhythmical  contraction, 
giving  as  many  as  100  to  180  energetic  beats  per  minute.  The  form 
of  the  cell  alters  with  every  pulsation,  shortening  and  broadening  like 
a  contracting  muscle.  This  change  of  form  is  simply  impressed  upon 
the  cell-body  by  the  contraction  of  the  internal  fibres,  and  does  not 
therefore  truly  correspond  to  that  observed  in  a  musde.  Some  cells 
also  of  extreme  curvature  (for  hardly  any  two  are  quite  alike)  bend 
sharply  and  return  with  a  spring.  The  movements  soon  become  slow 
and  incoordinate,  and  waves  can  be  seen  passing  along  the  separate 
fibres  independently  of  each  other.  The  movement  stops  altogether, 
and  the  cell  bursts,  but  the  fibres  resist  for  some  time  longer  the 
destructive  action  of  the  water. 

Mr.  Geddes  was  never  able  to  observe  any  rhythmical  contraction, 
but  at  most  a  feeble  quivering  within  the  cell  while  in  the  body  of  the 
animal,  nor  to  make  out  any  trace  of  definite  arrangement.  Max 
Schultze  has  described  how  the  alimentary  canal  of  the  higher  Plana- 
rians  swarms  with  OpoZtncB,  and  it  is  possible  that  these  so  singular 
structures  may  be  excessively  modified  parasitic  Infasoria.  In  any 
case,  the  main  histological  interest  lies  in  the  fact  that  these  pulsatile 
cells  cannot  be  classified  either  vdth  ciliary  or  amoeboid,  with  plain  or 
striated  muscular  cells,  but  present  a  distinct  type  of  contractile 
structure. 

Flanaria  Limuli.* — Dr.  Graff  points  out  that  the  Planarian  para- 
sitic on  Limulus  (the  American  king-crab),  and  so  well  entertained  as 
to  be  present  in  large  numbers  (^  more  than  one  hundred  ")  on  it,  is 
not  the  same  as  Pkmaria  cmgulata.  Somewhat  similar  in  appearance 
to  P.  lactcBa,  it  differs  from  it  by  its  pointed  anterior  end,  and  by  the 
possession  of  a  large  posterior  sucker.  The  bilobed  cerebral  mass 
has  an  eye,  on  either  side,  supported  by  a  pyriform  swelling ;  the  eye 
is  covered  by  black  pigment,  and  the  lens  is  expressly  stated  (in 
opposition  to  Minot)  to  be  made  up  of  a  number  of  ceUs,  as  it  is  in 
all  fresh-water  Planarians  and  in  all  Khabdocoela  which  Dr.  Graff  has 
examined.  The  longitudinal  nerve-trunks  are  well  developed  in  this 
new  species,  and  are  united  at  the  posterior  end,  above  the  sucker, 
toithout  any  diminution  in  size;  from  their  point  of  union  delicate 
nerve-branches  are  given  off  to  the  sucker ;  the  longitudinal  trunks 
give  off  lateral  branches  at  regular  intervals,  and,  corresponding  to 
these,  there  are  transverse  anastomoses,  so  that  a  complicated  mesh- 
work  of  nerves  is  to  be  observed  in  these  creatures.  Development  is 
effected  without  any  metamorphosis,  and  within  the  cocoon ;  in  em- 
bryos i  mm.  long  the  enteric  tract  is  not  differentiated,  and  the 
cerebrum  has  the  form  of  two  transversely-set,  oval  masses  of  cells. 
The  eyes  first  appear  when  the  embryo  is  1  mm.  long.  Each  cocoon 
contains  from  two  to  nine  embryos,  and  forms  a  yellowish-brown 
oval  capsule,  about  8  mm.  long  and  1^  mm.  broad,  while  it  has  a 
•  <  ZooL  Anaeiger/  iL  (1879)  p.  202. 
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Bialk  of  about  ^  mm.  in  length,  and  is  attached  to  the  gill-lameUa  of 
the  abdominal  appendages  of  the  king-orab. 

Clasiiflcation  of  the  Monogenetic  Trematoda.*— It  is  to  Digardin 
that  zoology  owes  the  first  classification  of  the  Trematoda,  which 
name  was  first  used  b^  Budolphi  (1808-1810>  The  French  naturalist 
recognized  three  families,  and  his  work  has  been  subjected  to  changes 
at  the  hands  of  his  successors ;  it  was  not,  however,  till  1861  that  a 
really  natural  classification  of  these  forms  was  put  forth  by  M.  P. 
van  Beneden,  who  recognizing  and  giving  the  proper  weight  to 
the  striking  differences  to  be  observed  in  their  modes  of  generic 
tion,  divided  the  Trematoda  into  the  Monogenea  and  Digenea.  In 
addition  to  the  five  families  formed  by  Van  Beneden  and  Hesse,  Dr. 
Taschenberg  now  proposes  two  new  ones,  Monocotylids  and  Micro- 
ootylidas ;  and  divides  the  Monogenea  into  two  fiunilies  of  Tristomeo 
and  PolystomeeB,  which  differ  in  ike  following  points :  in  the  former 
the  anterior  end  of  the  body  is  not  narrowed,  there  is  no  terminal 
sucker,  and  the  ova  are  only  provided  with  a  filamentous  appendage 
at  one  pole,  while  in  the  latter  there  is  a  larce  posterior  sucking 
disk,  the  body  is  elongated  and  narrower  autenorly,  while  the  ova 
frequently  have  two  filamentous  appendages. 

Entoparasitic  Marine  Trematodes.t— An  account  of  the  mor- 
phology of  several  species  is  given  by  A.  Villot. 

The  author  recommends  hardening  the  specimens  in  absolute 
alcohol,  imbedding  in  glycerine  soap,  staining  the  sections  with  pioro- 
oarmine  or  hssmatoxylm,  clarifying  with  oil  of  cloves  or  creosote,  and 
mounting  in  balsam. 

He  describes  three  species  of  Diatomum^  one  of  Jfonos^omum,  one  of 
HohsUmuniy  and  six  of  Vercaria,  for  the  details  of  structure  of  which 
we  must  refer  to  the  paper  itself,  confining  ourselves  to  the  point  of 
chief  morphological  interest,  namely,  the  account  of  the  vascular 
system  as  observed  in  Distomutn  insigney  a  large  species,  found  in  the 
^gestive  canal  of  the  elasmobrandi  Echinorhinus  spinoau. 

The  vascular  system  in  this  species  consists  firstly  of  a  Y-^haped 
contractile  vessel,  opening  posteriorly  by  a  terminal  pore,  and 
secondly,  of  a  capillary  network,  permeating  the  tissues  and  anasto- 
mosing at  intervals,  forming  true  sinuses.  These  dilatations  are  espe- 
cially abundant  just  beneath  the  integuments  in  the  outer  layer  of 
parenchyma,  where  they  form  a  distinct  layer,  presenting  the  appear- 
ance in  cross  section  of  a  multitude  of  cells,  for  which,  indeed,  they 
have  often  been  mistaken. 

YiUot  considers  that  this  apparatus  is  both  excretory  and  cir- 
culatory in  function,  the  office  of  excretion  being  assigned  to  the 
contractile  vessel,  while  the  extensive  system  of  capillaries  and  sinuses 
serves  for  the  transport  of  nutrient  matter  from  the  alimentary  canal  to 
the  various  parts  of  the  system ;  and  he  remarks  that  we  have  here 
*'a  fresh  example  of  the  tendency  to  the  occufHuUUion  of  functional 
which  always  accompanies  the  degradation  of  the  organism,"  and 

♦  •  Zeitaohr.  gee.  Natnrw./  lii.  (1879)  p.  ^2. 

t  *  Ann.  Sci.  Nat  (Zool.),'  viii.  (1879),  No«.  (2-8). 
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which  is,  of  course,  the  precise  conyerse  of  the  principle  of  division 
of  labour. 

Helminthological  Studies.* — ^It  is  quite  impossible  to  do  more 
than  draw  attention  to  the  energy  of  Professor  von  Linstow,  from 
whom  a  further  contribution  of  '^  Helminthological  Studies"  appears 
in  the  2nd  part  of  the  'Archiv  fur  Naturgeschichte '  for  1879.  Of 
forty-two  forms  described,  and  mostly  figured,  nineteen  are  regarded 
as  new.  A  useful  table  is  given  of  the  cmaracters  of  the  eight  species 
of  the  genus  Distomumj  which  are  known  to  be  found  in  German 
reptiles,  in  the  course  of  the  description  of  a  ninth  species  (from 
Anguis  fragUis). 

Ascaris  parasitio  in  the  Lion,  f — M.  Chatin  describes  immature, 
male,  and  female  forms  of  this  worm,  and  shows  that  in  the  absence 
of  the  membranous  expansions  Q^  winged  at  its  head  ")  and  in  the 
characters  of  its  mouth  it  differs  from  A.  mystax  which  inhabits  the 
domestic  cat ;  in  addition  to  this  there  are  differences  in  the  digestive 
tube  and  generative  organs  which  speak  to  A.  leptoderay  as  defined  by 
Budolphi,  being  a  distinct  species. 

Ascaris  of  the  Orang-Outang.  X — ^The  same  author  enters  into  the 
details  of  the  structure  of  this  parasite,  which  has  ordinarily  been 
regarded  as  A.  lumbricoides ;  the  new  species  A,  aatyri  differs,  how- 
ever, in  its  smaller  size,  while  the  body  is  more  closely  striated,  the 
"  buccal  valves  "  (or  labial  lobes)  are  much  smaller,  the  oesophagus 
is  provided  with  a  well-marked  enlargement,  the  uterus  is  more 
highly  developed,  and  the  ova  are  smaller  than  in  the  ordinary 
parasite  of  the  human  subject. 

Filaria  Otari8D.§  —  M.  Ohatin  describes  this  new  species  of 
Nematoid  parasite  from  the  muscles  of  Otaria  SteUeri,  of  which  his 
bibliographical  researches  have  revealed  no  previous  indication.  A 
short  technical  description  is  given. 

Muscle-oells  of  the  Nematoids.!)  ^In  a  new  genus,  not  yet  named, 
parasitio  in  CaUichlhps,  M.  Ohatin  has  observed  some  ^  true  "  muscle- 
oells,  which  were  short  and  ovoid,  and  narrower  in  their  terminal 
region ;  easily  separated  by  potash,  they  were  seen  to  consist  of  a 
mass  of  protoplasm  with  a  refractive  and  excentrically  placed  nucleus ; 
no  distinct  envelope  oould  be  observed,  and  the  cortical  layer  was 
merely  differentiated. 

Further  Studies  on  the  01igocli8eta.ir— Br.  Franz  Yejdovsky,  in 
describing  a  new  species — hohemica — of  the  genus  AnachcBta^  points 
out  that  in  it  he  has  observed  that  what  D*XJkedem  called  the  **  cap- 
sulogenous,"  and  he  has  called  the  *<  dissepimental  glands,"  open  by 
two  glandidar  efferent  ducts  into  the  pharynx,  and  that  their  secretion 
appears  to  have  some  function  in  the  ingestion  of  nutriment,  so  that 
the  EnchytrcMcB,  like  most  of  the  Arthropoda^  possess  two  pairs  of 

•  'Arch.  Natrarg.,'  xlv.  (1879)  p.  165. 

t  *  CB.  Soc  Biol/  for  1877  (1879)  p.  266. 

i  Ibid.,  p.  884.  §  Ibid.,  p.  204.  ||  Ibid.,  p.  278. 

1  *  Zool  Anzeiger,'  U.  (1879)  p.  183. 
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Becreting  glands,  of  which  one  ^septal  glands)  open  into  the  protni- 
Bible  pharynx,  and  the  other  (salivary  glands)  at  tiie  base  of  this  organ 
and  into  the  oeeophagos. 

The  pharynx  of  tbeee  worms  forms  a  protmsible  prehensile  appa- 
ratus provided  with  a  complex  system  of  mosdes;  the  baccal  lobes  in 
connection  with  it  appear  to  be  gustatory  argam. 

In  describing  their  '^  lateral  line "  or  '*  lateral  cords/'  the  anthor 
points  out  that  in  the  terminal  segment  there  are  a  nomber  of  uni- 
polar or  multipolar  cells,  which  extend  along  the  sides  of  the  body 
between  the  glajids  of  the  setie  and  the  yentral  cord,  giving  o£^  in  their 
course,  lateral  branches  to  the  setal  glands,  the  dissepiments,  and  the 
generative  organs ;  the  greatest  number  of  ramifications  is  to  be  found 
in  the  genital  and  cephalic  segments.  The  author  comes  to  the 
conclusion  that  these  cords  are  to  be  regarded  as  true  sympathetic 
nerves,  and  he  would  apply  the  name  of  "  N.  vagus  "  to  the  branches 
which  are  given  off  from  the  oesophageal  commissures. 

The  "jaws"  found  in  the  buccal  cavity  of  BranchiobdeUa  are 
regarded  as  the  homologues  of  the  gustatory  organs  of  AnachcBla^ 
while  the  **  follicular  "  structure  of  the  nervous  system  of  the  former 
may  be  made  out  also  in  the  latter.  The  anatomical  characters  of 
Br^ndilihd^V/i.  bad  the  author /to  form  for  it  a  special  family  of  the 
OligochcBtcL,  under  the  nl3thr^  JHscodritidcky  most  nearly  allied  to  tho 
ClwBtogaMrida.  ^- 

Spermatophores  of  the  Earth-wotv»_Dr.  Paui  Fndsse  makes 
some  observations  on  the  small  oom^  >jMndages  which  at  the 
neriod  of  reproduction  are  to  be  noticed  on  tfrw^iu^i  aspect  of  most 
S  theLumbricina;  caUed  "penes,"  or  "«^PP®^Nml»  generatrices," 
bv  the  earUost  observers,  they  were  re^ed  (1^^849;  by  Fritz 
MttUer  as  spermatophores ;  but  this  view  has  been  ei^j^^i^^  ^^^ 
as  by  Hering,  expressly  rejecte^^^^  v 


In  LuffMcas  agricda  Fraisse  describes  these  bodies^  forming 
.       ,  __ji ^„i,«t  fl«i«tllv-«oilGd  structures,  from  r-^  o  ^° 


B^^-  and  the  bodies,  which  were  ordinarily  arranged  irf  ^ 
we^a^h^  to  the  twenty-third  to  twenty-sevenih  segments  T^ 
worn  It  S  unnecessary  for  us  to  follow  the  author  throug^^ 
Sntions  of  simHar  structures  in  L.  commmxs,  L.  rtpan<r 
iTiS  Mn  alTcases  they  were,  just  f^^<^P^^**^^  t"^l*^«« 
i;ft  and  they  only  gradually  hardened  when  exposed  tothe  ., 
ff;  we  always  attoched  to  the  cuticle  in  the  neighbourhood  of  ft 

fen^eXeo^^^^  ^^  ^ 

^MZh^le    copulation;    the    spermatozoa,  when    expressed. 

aeveloDed?     Great  difficulties   stand   in  the  way  of  f«™^  ";" 
JnlweTrJot  only  are  the  generative  org««  greatly  compbcatod,  but 

•  Semper's  '  ArboiteB,'  ▼.  (1879)  p.  88. 
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in  copulation  tho  wonns  become  coyered  with  a  thick  opaqne  mucous 
layer,  which  yerj  effectnally  preyents  obeeryation ;  an  examination  of 
the  efferent  dacts  and  seminal  yesicles  did  not  reyeal  the  presence  in 
them  of  anything  like  the  spermatophores,  which,  it  may  be  obseryed, 
are  attached  to  ndge-like  projections  somewhere  between  the  twenty- 
fourth  and  twenty-ninth  rings ;  the  ridges  were  found  to  be  connected 
with  internal  follicles,  which  were  apparently  setigerous,  and  about 
three  times  as  large  as  the  other  setigerous  follicles  of  the  neural 
aspect  of  the  worm.  The  setie  in  question  differed  from  the  rest,  not 
only  by  their  greater  size,  but  by  tiie  fact  that  they  did  not  project 
beyond  the  surfiekce.  They  are  surrounded  by  a  capsule  of  connectiye 
tissue,  in  the  walls  of  which  there  are,  in  addition  to  the  matrix  of 
the  setad,  some  small  glandular  structures,  yery  similar  to  those  found 
in  the  *'  capsulogenous  glands.*'  Varying  somewhat  in  number,  these 
glandular  tubes  always  lie  between  the  hypodermis  and  the  circular 
layer  of  muscles ;  they  haye  not  a  wide  lumen,  and  are  generally 
found  to  be  filled  with  a  firm  coagulated  secretion ;  a  branch  from 
this  follicle  passes  into  the  sheath  of  the  seta,  where  it  ceases  to  be 
glandular,  and  the  epithelial  cells  become  flattened ;  the  spermato- 
phores  are  generally  found  between  the  orifices  of  the  two  glands,  and 
sometimes  project  into  their  ducts ;  before  copulation  the  spermato- 
phoral  tubes  are  soft,  and  contain  no  semen ;  and  finally,  if  they  are 
found  on  the  twenty-sixth  ring  (in  L,  agricola)  they  would  in 
copulation  be  exactly  opposite  the  male  orifice  of  the  other  worm. 

The  paper,  which  is  illustrated  by  one  plate,  concludes  with  a 
detailed  list  of  the  obseryations  which  were  made. 

Body-cavity  of  the  8edentar}[  Annelids  and  their  Segmental 
Organs.* — M.  Goemoyici  communicates  the  following  to  ^Comptes 
Bendus ' : — 

The  general  body-cayity  of  the  sedentary  Annelids  is  divided 
into  several  compartments  by  diaphragms,  which  sometimes  exist 
only  in  a  portion  of  the  cephidothoracic  region  (ArenicolcBy  Terebellce, 
Clymeniai),  sometimes  throughout  the  lei^th  of  the  body  (Serpu-* 
lidfe^;  and  then  each  segment  has  a  cavity  more  or  less  inde- 
peudent  of  its  neighbours.  There  are  also  diyisions  in  the  opposite 
direction.  In  Sections  there  are  seen  a  central  cavity  filled  by  the 
digestive  tube,  and  two  lateral  ones  separated  from  the  former  by 
muscular  bands  in  the  form  of  oblique  diaphragms.  A  communica- 
tion exists  between  all  the  cavities  through  the  interstices  of  the 
fibres  of  the  partitions.  The  lateral  cavities  contain  the  feet  with 
their  retractor  muscles  and  the  segmental  organs ;  these  are  the  pedal 
cavitieB. 

In  ChcetopteruB  pergamentaceus  the  arrangement  of  the  cavities 
in  the  three  yesicuLEir  segments  is  interesting.  The  median  cavity, 
containing  the  digestive  tube  and  the  genital  glands,  does  not  com- 
municate with  the  lateral  cavities,  which  are  occupied  by  the  reno- 
segmental  organs,  except  by  the  segmental  pavilion  which  opens  in 
the  wall  of  separation. 

♦  •Comptea  Rendufl,'  Ixxxvui.  (1879)  p.  1092;  <  Ann.  and  Mag,  Nat.  Hist.,' 
iv.  (1879)  p.  94. 
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In  the  ClymenicB  the  corpora  Bofam  are  yery  long ;  and  at  their 
anterior  extremity  the  segmental  organs  are  attached.  After  the 
eleventh  segment  there  are  no  longer  any  renal  bodies,  and  in  their 
place  there  is  a  plexus  of  blood-yessels  of  remarkable  abundance. 
The  position  of  these  networks  is  such  that  we  may  say  that  they 
represent  so  many  corpora  Bojani  formed  aoldy  hy  their  tHucuIar 
frametoorh. 

The  oTum  of  these  animals  is  remarkable  for  the  separation  into 
two  parts  of  the  Titelline  mass ;  one  of  these,  the  larger  one,  is  formed 
of  Ifurge  granules,  the  other  of  yery  small  ones.  In  the  latter  is 
situated  &e  germinal  yeside  and  the  spot,  which  becomes  strongly 
coloured  by  picro-carminate. 

Pectinaria  hdgtca  exhibits  first  a  pair  of  yery  large  corpora  Bojani^ 
and  then  two  pairs  furnished  with  segmental  organs.  The  genital 
gland  is  on  the  median  line,  on  each  side  of  the  supraneryous  yeeseL 
The  animal  is  as  transparent  as  glass ;  and  notwithstanding  this  the 
segmental  organs  cannot  be  perceiyed.  It  is  curious  that  in  less 
transparent  animals  these  organs  haye  neyertheless  been  obseryed  by 
translucenoe  and  figured. 

With  regard  to  the  segmental  organs  in  the  errant  Annelidee,  we 
find  a  pair  of  them  in  each  segment,  with  a  contorted  tube  haying  an 
internal  payilion  and  an  opening  outwards.  In  the  Serpulid»  (a 
family  yery  rich  in  genera),  among  the  sedentary  forms,  the  same 
thing  is  met  with.  Lastly,  in  all  Uie  other  Sedentaria  we  find  the 
segmental  organs  soi^etimes  &ee,  sometimes  annexed  to  the  corpora 
Bojaniy  and  in  the  majority  of  cases  we  may  say  that  the  segmental 
organs  are  independent  of  those  bodies. 

Hitherto  we  have  been  acquainted  with  three  species  of  herma" 
phrodite  Spirorhia ;  a  fourth  must  be  added,  namely,  Spirorbis  commume^ 
which  abounds  at  Bosoofif. 

In  the  group  Gephyrea,  in  PTuucolosoma  vtUgare^  wo  find  on  the 
anterior  part  of  the  two  long  blackish  sacs,  a  tube  furnished  with  a 
payilion  with  two  broad  ciliated  lips.  The  structure  of  the  sacs 
shows  them  to  be  renal  bodies,  to  which  the  segmental  organs  are 
annexed.  The  genital  gland,  male  or  female,  is  situate  at  the  base  of  the 
posterior  pair  of  the  retractor  muscles  of  the  proboscis.  The  racemose 
gland  is  attached  to  an  elastic  thread,  which  is  probably  a  blood- 
yessel.  The  oyum  is  remarkable  for  the  presence  of  cilia  at  the 
surface  of  the  yitelline  membrane,  which,  when  obseryed  in  front, 
appears  finely  striated. 

In  the  subintestinal  blood-yessel,  in  the  midst  of  the  elliptical 
blood-globules,  we  find  encysted  trematodes,  which  are  carried  along 
eyen  into  the  papillsB  of  the  proboscip,  by  the  cilia  with  which  the 
yessel  is  fumicmed.  The  aboye>mentioned  papillad  appear  to  play  a 
great  part  in  respiration ;  in  fact  the  whole  circlet  is  in  communica- 
tion with  the  circulatory  apparatus.  The  globules  ascend  along  the 
walls,  and  descend  by  the  centre  of  the  pipilla.  Processes  of  the 
wall  in  the  interior  of  the  papillary  cayity  cause  the  globules  to 
remain  a  certain  time  in  contact  with  the  delicate  wall  of  these 
organs,  and  thus  facilitate  an  exchange  of  gases.    This  may  explain 
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why  the  animal,  when  quiet  in  a  trongh  filled  with  sea  water,  exerts 
its  proboscis  every  moment. 

Segmental  Organs  of  the  Capitellidfls.* — ^Dr.  Hugo  Elsig  had 
intended  to  make  a  general  revision  of  the  segmental  organs  of  the 
Annelides,  bat  varions  cironmstances,  and,  more  especisdly,  the  con- 
Tiction  that  his  object  wonld  be  best  attained  by  making  a  careful 
examination  of  these  organs  in  a  particular  group,  have  led  to  the 
publication  of  the  present  essay,  which  is  of  interest  and  of  value 
as  bearing  on  those  structures,  which  the  labours  of  Professor  Semper 
and  of  Mr.  Balfour  have  led  them  to  regard  as  homologous  in  the 
Annelides  and  in  the  Yertebrata. 

In  describing  the  organs  of  Notomastus  Uneatus,  the  author  says 
that  they  are  typically  formed  of  two  processes,  of  which  the  longer 
and  broader  one  leads  to  the  internal,  and  the  shorter  and  more 
delicate  to  the  external  orifice;  the  two  orifices  are  connected  by 
a  canal,  the  cilia  of  which  work  outwards;  the  internal  orifice 
does  not,  as  in  most  Annelids,  float  freely  in  the  coelom,  but  is 
closely  applied  to  the  peritoneal  membrane,  and  is  difficult  to 
perceive;  the  outer  one  is,  on  the  contrary,  very  evident,  as  it  is 
placed  on  an  elevated  infandibular  process.  The  segmental  organs 
are  also  remarkable  for  being  confined  to  one  segment,  where  they  lie 
in  the  groove  which  separates  the  dorsal  fi^m  the  longitudinal 
muscles ;  the  long  axis  is  ordinarily  set  parallel  to  the  long  axis  of 
the  body,  and  the  external  orifice  is  anterior,  the  looped  portion 
posterior,  and  the  internal  orifice  median  in  position.  In  the  adult 
these  organs  are  confined  to  the  hinder  setigerous  portion  of  the  body 
— to  the  abdomen ;  in  the  younger  forms  they  are  found,  more  or  less 
distinctly,  in  a  number  of  the  more  anterior  segments,  and  are 
arranged  in  regular  pairs,  whereas  in  the  adult  they  may  be  absent 
from  one  or  the  other  side  of  a  segment,  or  from  both  sides ;  what  is 
more  remarkable  is  that  occasionally  more  than  one  pair  of  organs  is 
to  be  found  in  one  segment ;  but  this  is  still  more  strikingly  seen  in 
CapiteUa  eapitata,  where  the  "segmental  organs  "  are  confined  to  the 
anterior  portion  of  the  abdomen ;  in  the  adults  examined  they  were 
found  in  the  tenth  to  the  twentieth  or  twenty-third  segments  of  the 
body,  and  each  of  these  segments  contained  several  pairs  of  segmental 
organs  ;  two  to  three  in  the  more  anterior,  four  to  five  in  the  median, 
and  five  to  six  in  the  most  posterior  segments ;  the  organs  are  here 
firmly  attached  to  the  peritoneal  membrane,  with  the  exception  of 
their  internal  orifices,  and  so  close  is  this  connection  that  in  section 
the  organs  appear  to  be  mere  thickenings  of  the  membrane  ;  as  to  the 
internal  orifices,  the  number  is  not  always  limited  to  one  for  each 
organ.  The  external  orifices  are  not  so  easy  to  find  as  in  NotomastuSy 
inasmuch  as  they  do  not  open  to  the  exterior,  but  pass  their  secretion 
into  the  space  between  the  cuticle  and  the  integument  proper ;  this 
observation  was  best  confirmed  by  feeding  the  annelid  with  carmine. 
As  a  rule,  the  organs  of  each  segment  are  distinct  from  one  another, 

*  <  Mittb.  Zool.  Stat  Neapel,'  L  (1878)  p.  98. 
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but  in  some  oases  these  were  connected  by  a  branch,  the  cilia  of 
which  work  from  the  more  anterior  to  the  more  posteriorly  set  organ. 
In  the  larval  and  yonng  CapiteUa  the  segmental  organs  extend  fortiier 
forward,  bnt  do  not  extend  so  far  back  in  the  body.  The  larval  organs 
are  strictly  segmental,  or  in  other  words,  there  is  never  more  tiian 
one  pair  in  each  segment,  and,  as  in  most  Annelids,  each  organ  is 
placed  in  two  segments,  and  their  connection  with  the  peritonenm  is 
not  so  intimate  as  in  Notomastus  ;  the  anthor  was  not  able  to  observe 
any  definite  external  orifice.  As  the  permanent  segmental  organs 
appear  the  larval  ones  undergo  degeneration. 

It  is  impossible  to  avoid  seeing  the  great  importance  of  these 
observations,  as  bearing  on  the  &ct  that,  in  the  Urodela,  Max 
Forbringer  has  observed,  and  has  insisted  on  the  observation,  that  the 
'*  segmental  organs  "  are  not  metameric,  bnt  *'  dysmetameric  " ;  that 
observation  is,  as  we  now  see,  jost  as  true  of  adnlt  CapiieUa  as 
of  Sakmandra.    Let  ns  note  some  other  points  of  resemblance. 

The  Vertebrata  were  regarded  as  distinguished  by  having  the 
segmental  organs  connected ;  this  is  occasionally  true  of  Capiiella ; 
in  some  Vertebrates  (Selachii,  Aoipenser)  the  primary  archinephrio 
cord  remains  connected  with  the  peritoneum— just  as  in  CapiieUa^ 
while  in  others  (Amphibia,  Amniota)  the  cord  becomes  separated 
from  the  peritoneum  as  in  Notommtus.  The  more  anterior  of  the 
segmental  organs  of  the  Vertebrata  have  a  tendency  to  become 
aborted ;  this,  too,  is  truo  of  the  Capitellidsa.  The  larval  Coecilife 
have  one  segmental  organ  in  each  segment,  while  the  adult  has  a 
number ;  in  Salamandra  the  organs  increase  in  each  myocomma  as  we 
proceed  backwards ;  all  this  is  true  of  Capitdla. 

The  author  concludes  with  a  few  words  on  the  rec^tacula 
Bemtnis;  the  pores  observed  by  Olapar^e  lead  into  tubes,  placed 
between  the  seventh  and  eighiii  segments,  which  seem  to  hiave  the 
further  function  of  a  penis  or  of  a  vulva,  according  to  the  sex. 

Lateral  and  other  Ooblet-shaped  Organs  of  the  CapitellidsB.* 
— ^In  continuation  of  his  researches  into  the  anatomy  of  these  Annelids, 
Dr.  Eisig  now  deals  with  the  somewhat  difficidt  matter  of  their 
sensory  organs.  The  observations  of  Eeferstein  and  ClaparMe  had 
led  to  the  knowledge  of  certain  protuberances  in  the  abdominal 
region,  which  were  said  to  be  provided  with  narrow  orifices  (lateral 
organs  of  the  abdomen),  and  of  thoracic  pores  (lateral  organs  of  the 
thorax).  The  former,  which  are  set  along  the  whole  of  the  abdomen 
and  on  each  segment  between  the  neuropodia  and  the  notopodia,  are 
provided  with  stiff  hairs,  sensory  in  function,  but  they  are  not  pro- 
vided with  pores  and  do  not  provide  for  the  coalom  of  &e  animal  any 
means  of  communication  wi£h  the  outer  world;  or,  in  other  words, 
they  are  not,  as  Clapar^e  thought,  the  external  orifices  of  the  seg- 
mental organs.  Dealing  with  the  structure  of  the  sensory  hairs, 
Dr.  Eisig  points  out  that  there  are  several  hundreds  of  them  on  each 
protubei^ce,  from  *04  to  *06  mm.  long.  They  are  about  *001  mm. 
broad  at  their  base  and  become  infinitesimally  small  at  their  tip ; 

•  »Mitth.  Zool.  Stat.  NeapeV  i.  (1879)  p.  278. 
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immoyable  and  stiff,  they  appear  to  consist  of  a  pale  homogeneons 
sabstance.  Haying  pointed  out  in  detail  the  strnctore  of  the  hairs 
and  of  the  protuberances  upon  which  they  rest,  Dr.  Eisig  comes  to  the 
oondnsion  that  they  are  nndonbtedly  sensory  organs :  but  how  are 
they  innervated?  the  sensory  hairs  are  connected  with  rods,  the  rods 
with  spindle-shaped  bodies,  and  these  with  granular  ones ;  between 
these  last  and  the  ganglionic  cells  of  the  central  cord  there  are  many 
points  of  resemblance,  although  the  granules  are  without  a  neurilemma 
and  without  those  unipolar  peripheral  cells  which  are  found  in  the 
cord.  As  to  the  nerve,  it  is  curious  to  observe  that  there  passes  into 
the  protuberance  a  band  of  matter  which,  at  first  sight,  is  easily  taken 
for  the  innervator,  but  which  is  really  a  muscle,  for  which  we  can 
easily  find  a  function  when  we  note  that  the  sensory  hairs  are  capable 
of  being  protruded  and  retracted.  The  true  nerves  arise  firom  the 
ventral  cord ;  three,  or  rarely  four,  being  given  off  to  either  side  from 
the  ganglia;  passing  through  the  musculature  of  the  trunk  they 
ramirir  ^  the  integument,  or,  reaching  as  far  as  the  gill,  divide  into 
two  strong  branches,  of  which  one  goes  to  the  gill  and  one  towards 
the  sensory  protuberance ;  the  observations,  however,  of  our  author 
do  not  allow  him  to  speak  definitely  as  to  the  innervation  of  the 
protuberances. 

The  remark  just  made  will  be  found  to  apply  also  to  the  nerves  of 
the  lateral  organs  of  the  thorax ;  as  to  the  pores  of  these  organs,  which 
are  elliptical  or  rounded,  and  quite  evident,  no  passage  could  be  dis- 
covered by  which  they  were  connected  with  the  perivisceral  cavity  of 
the  animal;  carefully  examining  them,  Dr.  Emg  one  day  saw  a 
rounded  protuberance  project  from  one  of  the  clefts ;  this  was  pro- 
vided with  stiff  hairs  altogether  similar  to  those  already  observed  in 
the  abdominal  region.  The  whole  matter  was  henceforwajrd  clear ;  here 
as  in  the  abdomen  there  were  sensory  organs,  but  here  they  were 
ordinarily  hidden  in  cavities  formed  for  their  reception;  the  pro- 
tective apparatus  was  carried  a  step  further  in  the  thorax  than  in  the 
abdomen.  The  rounded  protuberances  are  of  the  same  form,  though 
somewhat  smaller,  and  the  sensory  hairs  are  exactly  similar. 

Leaving  these,  which  are  truly  segmental  organs,  we  deal  with 
the  goblelHshaped  organs,  which  are  irregularly  scattered  over  the 
cephalic  lobes,  the  thorax,  and  the  prolx^cis ;  those  on  the  first- 
named  structure  are  set  around  its  whole  circumference,  and  in  great 
numbers ;  rounded  or  conical  in  form,  they  are  only  of  about  one- 
tenth  the  size  of  the  organs  already  described  as  existing  on  the  pro- 
boscis ;  the  sensory  hairs  are  not  so  numerous  and  do  not  diminish  in 
siee  towards  their  free  end,  as  do  those  already  noted,  which  are  also 
about  ten  times  as  long ;  no  observations  could  be  made  as  to  their 
structure  or  as  to  the  supply  of  nerves  to  them.  The  gobletnahaped 
organs  of  the  thorax,  which  are  very  dif&cult  to  make  out,  are  placed 
in  greatest  number  around  the  mouth ;  very  similar  to  those  of  the 
cephalic  lobes,  they  appear  to  be  innervated  from  the  ventral  cord  as 
well  as  from  the  oesophageal  ring.  Similar  organs  are  found  in  some 
himdreds  on  the  proboscis. 

Bearing  in  mind  the  metameric  arrangement  of  the  lateral  organs 
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of  the  OapitellidaB,  we  ftre  now  led  to  ask  what  is  their  relation  to  the 
organs  of  the  same  name  among  the  Vertebrata  ?  DiBCiissing  in  detail 
the  opinions  of  those  who  have  busied  themselves  with  the  morphology 
and  embryology  of  the  lower  Vertebrata,  Sisig  finds  that  the  abd(HDinal 
protuberances  of  Noiomastug  are  comparable  to  what  is  found  per- 
manently in  Gk>biu8  and  others,  and  temporarily  in  the  lary»  of  other 
Vertebrata,  while  the  hyaline  tubes  of  uie  latter  group  are  in  Noto- 
mastus  replaced  by  the  defended  position  of  the  organs ;  so,  too,  the 
thoraoio  organs  of  the  worm  correspond  to  the  canals  coTered  in  by 
integument  in  the  Vertebrates.  The  authw  is  of  opinion  that  Um 
**  lateral  linos  of  the  Naiade$  "  are  not,  as  Semper  thinks,  homologous 
with  the  system  of  lateral  organs  in  the  Vertebrata.  Turning  to  the 
goblet-shaped  organs,  Eisig  points  out  that  in  the  Capitellid»  and  in 
tiie  Teleostei  there  are  goblet-shaped  organs  on  the  head,  in  the 
buccal  cavity,  and  on  the  trunk  of  both ;  that  in  both  cases  they  have 
no  relation  in  their  arrangement  to  the  segmentation  of  the  body,  uid 
that  they  are  more  richly  supplied  to  the  buccal  cavity  and  lips  than 
to  the  trunk,  while  their  structure  is  exceedingly  similar  in  both  casea 
Comparing  the  goblet-shaped  organs  with  the  lateral  organs  we 
observe  the  following  points  of  difiference : — 

(1)  The  former  are  not,  and  the  latter  are,  segmental  in  arrange- 
ment 

(2)  The  latter  are  chiefly  confined  to  the  trunk,  and  are  found 
only  in  animals  of  aquatic  habitat. 

(3)  The  sensory  cells  of  the  (Vertebrate)  lateral  organs  are  short 
and  pvriform,  of  the  goblet-shaped  organs  long  and  filamentous. 

(4)  The  lateral  organs  have  long  hairs,  seemingly  auditory,  and 
appear  to  be  adapted  to  a  mechanical  mode  of  perception,  while  the 
goblet-shaped  organs  have  short  hairs,  seemingly  olfactory,  and  appear 
to  be  adapted  to  chemical  changes. 

There  are,  however,  strikingly  similar  arrangements  in  both; 
they  are  both  epidermal  structures,  both  form  rounded  solid  pro- 
tuberances protected  by  the  surrounding  epidermal  tissue,  and  both 
contain  centrally  a  bundle  of  special  ''  sensory  cells."  The  author 
appears  to  incline  to  the  view  that  the  two  sets  of  organs  have  arisen 
independently  of  one  another  from  the  epidermis. 

We  come  now  to  the  interesting  question  of  the  function  of  these 
organs.  It  has  been  suggested  by  Leydig  that  the  system  of  lateral 
organs  in  the  Vertebrata  forms  an  apparatus  specially  adapted  to  an 
aquatic  habitat,  and  an  organ  of  a  "  sixth  sense " ;  F.  E.  Schultze 
inclines  to  a  somewhat  similar  view,  regarding  the  organs  in  question 
as  being  sensitive  to  movements  in  mass  of  the  water,  or  of  solid 
bodies  in  the  water ;  Eisig,  however,  would  look  upon  the  arrange- 
ments in  the  way  of  protection  and  so  on,  which  are  found  in  Sie 
Capitellidaa,  as  being  means  for  preventing  the  contact  of  solid  bodies 
with  the  sensory  organs. 

As  to  the  goblet-shaped  organs,  there  seems  to  be  but  little  difficulty 
in  regarding  them  as  having  a  gustatory  function  ;  strange  as  it  may 
seem  to  us  that  these  organs  should  not  be  distinctly  limited  to  the 
buccal  cavity,  it  may  be  pointed  out  that  Schultze  regards  the  simikr 
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otguiB  of  the  TeleoBtei  as  having  a  similar  fcmction,  while  there 
appears  to  be  a  general  consensus  of  opinion  that  the  similarly  shaped 
(goblet-shaped)  organs,  which  are  found  again  on  the  tongue  of  the 
Mammalia,  are  entrusted  with  the  dufy  of  tasting  organs. 

Echinodermata. 

Anatomy  of  the  Ophinrida.* — Dr.  Lud^  deals  in  this  paper 
chiefly  with  the  skeleton  and  with  the  generative  organs  of  the  Brittle- 
stars  ;  pointing  out  the  extreme  difficulty  offered  by  them,  he  says 
that  he  has  busied  himself  chiefly  with  the,  in  all  respects,  laigest  form 
known  to  him — OpMariickna  incrastata  Muller  and  Troechel,  which 
came  to  him  from  Cape  York. 

Before  considering  their  relaticms  to  the  Asterida,  he  deals  with 
the  leading  characters  of  their  own  skeleton.  In  an  arm,  four  dif- 
ferent kinds  of  skeletal  structures  may  be  made  out — the  jointed 
plates,  the  lateral,  the  ventral,  and  the  dorsal  shields.  The  last  are 
almost  completely  rectangular,  are  three  times  as  broad  as  they  are 
long,  at  the  base  of  the  arms,  and  they  occupy  nearly  the  whole 
of  the  dorsal  side ;  the  lateral  plates  carry  the  four  rows  of  spines 
and  the  tentacular  scales,  while  the  ventral  plates  are  quadrangular, 
and  have  a  somewhat  convex  aboral  edge ;  on  their  adoiul  edge  there 
is  a  process  with  a  depression  on  either  side.  The  joints,  which  are 
formed  by  the  fusion  of  two  lateral  pieces,  are,  with  the  exception  of  the 
first  pair,  intimately  connected ;  in  form  they  are  discoid  and  pre- 
sent four  surfaces ;  in  the  centre  of  the  adoral  and  of  the  aboral 
surfjEUM  there  are  protuberances  and  depressions  by  which  the  several 
joints  are  connected  together.  On  the  adoral  side  we  find  superiorly 
two  lateral  cavities,  and,  inferiorly,  a  median  one,  while  superiorly 
there  is  a  median  protuberance,  and  inferiorly  two  lateral  ones: 
on  the  aboral  side  the  conditions  are  reversed.  In  addition  to 
these  there  are  other  cavities  which  are  less  evident,  and  which  go  to 
inake  up  four  for  either  side  of  each  joint  The  arrangement  is,  on  the 
whole,  of  such  a  kind  that  movement  is  possible  in  a  horizontal  as 
well  as  in  a  vertical  plane.  Bunning  along  the  median  ventral  line 
of  the  arm  there  is  a  groove,  at  the  base  of  which  are  small  orifices, 
which  lead  into  five  canals  that  traverse  the  joints.  The  adoral  one 
serves  for  the  entrance  of  a  nerve,  and  the  aboral  ones  for  a  branch  of  the 
ventral  water-vessel ;  and  it  is  of  interest  to  note  that  the  arrangements 
of  this  last-named  systehi  point,  in  the  opinion  of  Dr.  Ludwig,  to  the 
complete  homology  of  the  joints  of  the  Ophiurid  and  of  the  Asterid 
arm.  This  view,  which  was  held  by  Meckel  and  by  Johannes  Miiller, 
has  been  lately  opposed  by  Qaudry  and  by  Lyman ;  but  it  is  impos- 
sible to  enter  into  a  detailed  description  of  the  question  here,  and  we 
can  only  say  that  the  lateral  shields  of  the  Ophiurida  are  regarded  by 
Dr.  Ludwig  as  being  homologous  with  the  adambulacral  plates  of  the 
Asterida,  while  the  ventral  shields  of  the  former  should  be  regarded 
as  subambulacral  plates,  which  are  absent  in  the  Asterida. 

As  to  the  skeleton  of  the  oral  region,  it  is  thought  that  the  ambu- 
lacral  covering-pieces  are  parts  of  the  ambulacra,  the  lateral  oral 

*  <  Zeitflchr.  wias.  Zool.,'  xxxi  (1878)  p  848. 
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shielclB  adAmbnlaoral  pieces,  and  tiie  second  ventnl  ahields  sobambu* 
laoral ;  and  it  is  concluded  that  the  whole  of  the  oral  skeleton  is 
formed  bj  the  conyersion  of  the  first  two  joints  of  all  the  fiye  nySy 
together  with  the  adambulaoral  and  snbambulacral  pieces  which  belong 
to  these  parts. 

As  to  the  generatiye  organs,  of  which  so  little  is  exactly  known, 
it  is  generally  stated  that,  in  the  Ophinrida,  the  generative  i«o- 
dncts  are  passed  into  the  coelom,  and  thence  escape  by  the  so-odled 
genital  defts,  bnt  it  is  here  shown  that  the  generatiye  products  do  not 
take  this  course,  and  that  the  genital  clefts  do  not  open  into  the 
coBlom.  After  a  review  of  what  has  been  stated  by  earlier  writers^ 
Dr.  Ludwig  draws  attention  to  the  description  he  gave  when  treating 
of  the  Asterida,  when  he  showed  that  the  genittd  clefts  open  into 
depressions  of  the  body-wall,  for  which  he  proposed  the  name  oi 
buraoB  geniidleay  while  ^e  clefts  were  named  **  bursal  deHs."  An 
examination  of  Ophioglypha  shows  that  in  it  the  bursa  is  a  compara- 
tiyely  wide,  but  very  thin  sac,  which  commences  at  the  edge  of  the 
bursal  cleft,  and  passes  dorsally  into  the  coelom ;  at  its  abend  end  it 
is  continued  into  a  narrower  portion  which  passes  over  the  edges  of 
the  stomachal  sac  towards  its  dorsal  aspect ;  it  is  a  mere  invagination  of 
the  integument.  The  genital  tubes  are  placed  on  that  sur&ce  of  the 
bursa  which  faces  the  ccelom,  and  the  large  number  of  fifty  has  been 
counted  on  each  bursa ;  in  youth  they  are  rounded,  but  they  gradually 
take  on  a  cylindrical  form ;  internally  they  are  invested  by  a  qpermi- 
genous  or  ovigerous  epithelium,  and  the  outer  lamella  of  their  walls 
is  provided  with  muscular  fibres,  somewhat  irregularly  arranged ;  in 
general  structure  they  resemble  the  similar  organs  of  the  (Mnoida^ 
Asteroida,  and  Holothuroida.  The  generative  pores  may  be  seen  to 
form  a  number  of  small  orifices,  surrounded  by  epithelium,  separated 
by  regular  distances,  and  leading  directly  into  the  cavity  of  the  genital 
tubes,  which  are  connected  with  them  by  very  short  efferent  ducts ; 
the  contents  are  thus  passed,  not  into  the  ecehtB^  bnt  into  the  bursa. 
Having  compared  the  arrangements  in  various  Ophinrids,  the  author 
points  out  that  in  them,  just  as  in  the  case  of  the  branchial  vessels  of 
the  Asterida,  there  is  reason  for  supposing  that  the  burs»  serve  also  as 
respiratory  organs,  and  suggests  that  they  may  also  serve  as  marsupial 
pouches.  That  many  Ophinrids  are  viviparous  is  certain,  and  the 
suggestion  is  one  which  would  free  us  from  numerous  difficulties. 
The  paper,  which  is  of  great  value,  concludes  with  pointing  out  j^the 
likenesses  that  subsist  between  these  burssd  found,  among  extant 
Echinoderms,  in  the  Ophiurida  only,  and  the  ^*  genital  tubes "  cxr 
**  hydrospira  "  of  the  Blastoidea. 

Aspidura.* — Dr.  Ludwig  has  some  interesting  remarks  on  Dr« 
Pohlig  s  late  paper  on  this  Triassic  Ophiurid,t  in  which  it  was  stated 
that  the  oral  shields  were  divided  into  two  equal  lateral  parts. 
Striking  as  this  relation  is,  it  was  explained  by  the  apparently  justi- 
fiable supposition  that  the  oral  shields  ("  buccal  plates ")  are  primi- 
tively paired,  owing  to  their  origin  from  the  lateral  plates  of  the 

♦  ♦  Zool.  Anzeiger/  ii.  (1879)  p.  41.  f  This  Journal,  U,  p.  581. 
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skeleton  of  the  arms.  Dr.  Ladwig  now  insists  on  the  view  which 
he  has  lately  put  ont,*  that  the  oral  shields  do  not  belong  to  the 
series  of  parts  which  make  np  the  skeleton  of  the  arms,  but  to  the 
interambnlaoral  series.  Evidence  as  to  the  correctness  of  tiliis  yiew  is, 
in  Lndwig's  opinion,  to  be  fonnd  in  Pohlig's  own  paper ;  thus,  what 
Pohlig  calls  oral  shields  in  Hemiglypha,  are  really  lateral  shields,  as 
is  shown  by  the  statement  that  they  resemble  the  lateral  shields,  that 
the  oral  *' lateral  shields"  are  indistinct  (this,  of  course,  is  due  to 
the  true  oral  ^*  lateral  shields  "  being  regarded  as  proper  oral  shields, 
while  other  small  plates  which  are  mentioned  in  the  description  are 
seen  to  be  the  true  oral  shields).  A  somewhat  similar  criticism  i/i 
brought  to  bear  on  the  description  of  the  characters  of  Amphiglypha. 

ComatulsB  of  fhe  'Challenger'  Expedition-t — Mr.  P.  Herbert 
Carpenter,  M.A.  has  made  a  preliminary  report  on  the  collection  of 
ComatuUe  made  by  the  staff  of  the '  Challenger,'  which  includes  specimens 
from  45  different  localities,  but  few  of  which  are  deep-water  stations. 

ComatulcB  were  only  obtained  seven  times  from  depths  exceeding 
1000  fathoms.  At  lesser  depths,  200-1000  fathoms,  they  were  met 
with  at  13  stations ;  but  by  far  the  greatest  number  both  of  species 
and  of  individuals  were  dredged  at  depths  much  less  than  200  fatiioms, 
and  often  less  than  20  fsithoms,  at  26  widely  distant  stations. 

The  collection  contains  111  species,  mostly  new;  but  as  the  work 
of  examination  and  description  progresses,  it  is  not  unlikely  that  forms 
now  considered  different,  may  turn  out  to  be  merely  local  varieties  of 
one  and  the  same  species,  so  that  the  number  given  above  may  bo 
subject  to  alteration. 

Of  these  111  species,  59  belong  to  the  genus  Antedon,  48  to  Actp- 
nofnetra,  1  to  Ophiocrintis,  and  3,  which  are  peculiar  in  having  ten 
rays  to  the  calyx  instead  of  only  five,  to  a  new  genus  for  which  is  pro- 
posed the  name  Promachocrinus  {irpofiaxoSf  "  challenger  "). 

The  distribution  of  Promachocrinua  is  as  follows : — 

P.  Kerguelensis  (20  arms).    Balfour  Bay,  Kergnelon,  20-60  fathoms. 

Royal  Bound,         „  28  „ 

Gape  Maclear,        „  80  „ 

Heard  Island        ....  75  „ 

P.  abyssonm  {10  6imB),       Station  147 1.600  „ 

„       158 1,800  „ 

P.  Jfa*v«if(10arms).                „      214 500  „ 

Ophiocrinus  was  obtained  at  four  localities  at  depths  varying  from 
565  to  1070  fathoms,  two  in  the  South  Pacific  off  South  Australia  and 
New  Zealand  respectively,  and  two  in  the  North  Pacific,  one  off  Japan, 
and  one  just  north  of  tiie  Philippine  Islands.  All  the  specimens 
belong  to  one  species,  which  is  by  no  means  so  slender  and  graceful 
as  Semper's  Philippine  species  from  shallower  water,  but  has  a  much 
more  massive  arm  skeleton. 

The  comparative  distribution  of  the  other  Comatulm  is  very 
striking.    Belatively  speaking,  Actinometra  is  extremely  limited  in 


•  This  Journal,  ii  p.  580. 
t  •  Proc  Boy.  Soo.,^  : 


xxviii  (1879)  p.  383 ;  *  Nature,'  xix.  (1879)  p.  450. 
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its  range,  both  geogn^hioal  and  bathymetricaL  It  is  almost  excia* 
mvelj  a  tropical  genus,  its  northern  limit  being  abont  80°  N.  lat  and 
its  southern  40°  S.  lat.  Isolated  speoies  are  Imown  from  the  Cape  of 
Good  Hope,  Natal,  South  Australia,  and  Port  Jackson,  but  its  chief 
home  is  Oceania,  especially  the  Philippines.  A  few  AcUnaw^etra 
speoies  are  also  known  from  the  west  coast  of  the  Atlantic,  as  Soudi 
Carolina,  the  West  Indies,  Bahia,  and  St  Paul's  Rocks. 

The  bathymetrical  liiiiit  of  AcHnomeira  is  likewise  Tory  sli^it. 
Nearly  all  the '  Challenger '  species  are  from  depths  less  than  20  fathoms, 
while  only  three  come  from  a  greater  depth  than  100  fiithoms.  The 
individual  species  of  AcHnomeira,  like  the  genus  itself^  are  very  local 
in  their  distribution.  Each  of  the  forty-eight  i^peoies  of  the 'Chtdlenger' 
collection  has  its  own  locality. 

With  Antedon,  however,  the  case  is  different  Not  only  do  nearly 
all  the  deep-sea  CamattdcB  belong  to  this  genus,  but  some  species  of  it 
have  a  fairly  wide  range.  Ant,  rosacea  ranges  from  the  north  of 
Scotland  to  the  Mediterranean,  while  Ani.  EBchrichtii  is  found  over  a 
much  wider  area.  It  is  well  known  on  the  American  coast,  and  was 
dredged  by  the  'Challenger'  off  Halifax,  while  the  '  Porcupine '  met 
with  it  in  the  ''  cold  area  "  of  the  North  Atlantic 

Some  Antedon  species  occur  in  duplicate  from  different  localities. 
Two  species  from  near  the  Eermadec  Islands  (S.  170),  also  occur  in 
the  neighbourhood  of  the  Fijis  (S.  174,  176^  A  third  species  was 
dredged  at  Stations  147  and  160,  two  localities  in  the  Southern  Sea, 
in  nearly  the  same  latitude,  but  separated  by  almost  90^  of  longitude. 
A  fourth  species  came  up  from  1070  and  775  fathoms,  off  the  Admiralty 
Islands  and  Japan  respectively. 

The  above  facts  would  seem  to  show  that,  with  few  exceptions,  the 
geographical  range  of  the  individual  members  of  the  family  ConuUulidcB 
is  exceedingly  limited,  nearly  every  species  having  its  own  locality, 
and  that  not  a  very  extensive  one. 

The  voyage  of  the  *  Challenger '  has  settled  a  carious  question  in 
connection  with  the  Crinoids,  the  origin  of  which  is  due  to  Loven.  It 
refers  to  Hyponome  Sarsii,  a  so-called  recent  Cystid,  which  turns  out 
to  be  nothing  more  than  the  disk  of  a  Oomatida,  minus  its  skeleton. 
The  antambulacral  plating  may  be  very  exten8ive,^forming  a  complete 
pavement  over  the  ventral  surface  of  the  disk  as  in  many  Pentacrini  ; 
and  the  ambulacra  are  not  wide  and  open  as  is  usual  in  most  ConuUukB^ 
but  almost  entirely  closed  by  the  approximation  of  the  marginal  leaf- 
lets at  their  sides,  so  that  the  food-grooves  radiating  from  the  mouth 
are  converted  into  tunnels. 

The  plates  in  the  marginal  leaflets  are  probably  movable  as  un- 
plated  leaflets  are  in  Antedon  rosacea;  so  that  they  can  be  erected 
when  the  arms  are  spread  out,  leaving  the  grooves  open  for  food 
particles  to  travel  towards  the  mouth.  On  the  other  hand,  when  the 
arms  are  all  contracted  over  the  disk,  the  marginal  plates  fold  over 
the  grooves  and  cover  them  in.  This  is  the  condition  of  most  spirit- 
specimens,  but  it  is  not  in  any  way  comparable  to  that  of  the  Paheozoic 
Crinoids,  in  which  the  mouth  is  truly  subtegminal  while  the  ambulacra 
become  real  tunnels  beneath  the  upper  surfiaoe  of  the  vault. 
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Sections  through  one  of  these  plated  Hpponome-^iBkB  show  that  all 
the  various  stmotnres  which  underlie  the  grooves  of  ordinary  OomcUukp 
are  present  and  exhibit  their  usual  characters. 

The  examination  of  the  '  Challenger '  OomaHdcB  has  entirely  con- 
firmed the  opinions  held  by  Dr.  Lutken  and  the  author  respecting  the 
distinguishing  characters  of  Aniedan  and  Aciinometra,  Both  agree  in 
referring  forms  with  a  (sub)  central  mouth,  five  equal  ambulacra,  and 
no  terminal  comb  on  the  oral  pinnules,  to  Antedon.  On  the  other 
hand,  species  with  an  eccentric  mouth,  a  variable  number  of  unequal 
ambulacra,  and  a  terminal  comb  to  the  oral  pinnules,  belong  to 
Adinomeltii. 

It  will  be  seen  at  once  that  these  characters  are  of  no  use  in  dis- 
tinguishing the  genera  of  fossil  Comaivlm,  But  there  are  very  con- 
siderable differences  in  the  shape  of  the  radials  and  centrodorsal  piece 
in  Antedon  and  Actinometra  respectively,  and  as  these  are  exactly  the 
parts  which  are  most  met  with  as  fossils,  the  generic  determination  of 
a  fossil  form  is  almost  as  easy  as  that  of  a  recent  one,  which  has  given 
up  its  disk  to  produce  a  Hyponome.  The  author  has  shown  elsewhere 
that  in  Act  polymorpha  and  Act.  Solaris^  half,  or  even  more  than  half, 
of  the  arms  may  have  neither  ventral  groove,  tentacles,  ambolaoral 
epithelium,  nor  ambulacrml  nerve.  No  less  than  twenty-three  out  of 
the  forty-eight  species  of '  Challenger '  AcUnametrcB  may  have  more  or 
fewer  of  such  ungrooved  arms,  in  which  the  ambulacral  nerve  is 
entirely  absent  These  arms  are  usually  those  which  come  off  from 
the  hinder  part  of  the  disk,  but  in  one  gigantic  Philippine  species  with 
oyer  100  arms  there  are  several  ungrooved  arms  upon  each  radius. 
Evidence  of  this  negative  character  appears  to  the  author  to  be  a 
serious  objection  to  the  German  view,  that  the  ventral  bands  con- 
stitute the  sole  nervous  apparatus  of  the  Crinoids ;  and  on  the  other 
hand,  to  strengthen  the  opinions  held  by  Dr.  Carpenter  and  by  the 
author,  that  me  axial  cords  of  the  skeleton  are  also  nervous  in 
character. 

Ooelenterata. 

New  Oonera  and  Species  of  Corals.* — The  Bev.  J.  K  Tenison- 
Woods  describes  three  new  genera  and  one  new  species  of  Madrepo- 
raria  corals;  the  genera  being  Vasillum  (tuberculatum)^  Diechorcea 
(bol€tifarmut)f  and  FhyUopora  (jspinosa)  and  the  new  species  Balano- 
phyUia  denicUa, 

In  VaMum  (one  of  the  Turbinolidaa)  the  corallum  generally 
represents  Sphenotrochus^  but  in  place  of  a  columella  the  septa  of 
opposite  sides  of  the  calice  unite  to  form  separate  compartments. 

Diechorcea  (one  of  the  Poritids)  is  a  very  remarkable  instance  of 
the  appearance  in  the  present  epoch  of  characters  which  belong  to 
long-extinct  forms  of  life  united  to  others  which  are  our  commonest 
forms  of  zoophytic  life.  Microeolena  is  a  fossil  coral  of  the  upper  Jura 
of  France  and  great  oolite  of  England,  and  is  distinguished  by  having 
all  the  individuals  enclosed  in  a  strong  or  compact  epitheca,  and  the 
septal  apparatus  confluent     The  zoothome  thus  resulting  is  massive, 

♦  *Proc  Linn.  Soc.  N.S.W.,*  iii  (1878)  p^  92. 
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turbinate,  gibbons,  digitiform,  dendroid,  or  spread  out  in  plates.  There 
are  about  twenty  fosml  species  known,  and  tbey  appear  as  late  as  the 
later  Mesozoio  rocks.  DiechorcBa  is  a  Microsolena  in  which  the  septa 
are  not  confluent.  It  would  belong  to  the  turbinate  division,  but 
must  be  placed  in  a  genus  by  itself,  for  the  septa  are  not  only  trabe- 
cular, irregular  and  distinct,  but  the  gemmation  is  most  peculiar, 
being  intracalicular  and  in  congeries  of  individuals,  rising  one  above 
another.  The  walls  are  also  entire  above,  and  form  more  or  less 
complete  partitions  above  with  none  of  that  open,  spongy  tissue  which 
occurs  in  AheoporOy  neither  are  there  any  of  those  horizontal  partitiooB 
across  the  cells,  which  give  that  genus  the  tabulate  character  of  the 
ancient  Favontes,  From  these  peculiarities  of  the  walls,  septa,  and 
mode  of  gemmation,  the  name  of  Dieehorcea  is  given  (from  &cx<u»  to 
stand  apart,  in  allusion  to  the  non-confluent  septa).  The  genus  is  thus 
characterized  t — ^Poritinte  with  the  individuids  enclosed  in  a  common 
and  conspicuous  epitheca,  like  Microsolena^  but  with  the  septa  not 
confluent,  apart  and  trabecular ;  genmiation  intracalicular. 

We  may  suppose  that  the  real  septa  upon  which  the  animal  rests 
are  the  granular  points  on  the  summit  of  the  wall,  and  that  the 
spiculaa  or  pseudosepta  in  the  fossa  are  the  supports  for  the  base  of 
the  animaL  The  calicos  themselves  are  quite  miorosoopio,  three  or 
four  of  them  occupying  no  more  than  the  space  of  a  millimetre. 

Phyllopora  is  one  of  the  SeriatoporidsB.  Ckenenchyma  hispid, 
compact ;  tabulee  rarely  visible ;  calicos  distant ;  septa  exsert,  dis* 
tinct,  and  in  cycles. 

Balanophyllia  den/ata  (MadreporidflB)  was  parasitic  upon  a  Fdyzoon 
{Eachara)  from  the  south  coast  of  Australia,  and  was  so  completely 
imbedded  in  the  foliations  that  they  had  to  be  broken  away  to  ex^ 
tract  it. 

The  author  is  not  aware  whether  any  other  instances  are  known  of 
corals  growing  on  tufto  of  Polyzoa,  but  as  this  has  been  found,  col- 
lectors will  probably  make  a  more  diligent  search,  as  the  specimen  of 
Eschara  had  been  a  long  time  in  the  Madeayan  Museum,  and  had 
been  many  times  handled  before  the  existence  of  the  BalanopkffUia 
was  observed. 

In  other  papers  *  six  other  new  species  of  corals  are  described, 
viz. : — (frt>m  Darnley  Island)  Symphyllia  hemitphericaf  Mu8aa  sdUda^ 
M,  laciniaia  (from  Wellington,  New  Zealand!  Cylieia  HuUom^  O. 
vacuOy  and  (from  north-east  coast  of  Australia)  Placolrochus  pedicel^ 
latua. 

Gtenophora  of  the  Oulf  of  Naples,  f — Br.  Carl  Chun's  arrange- 
ment of  these  forms  is  as  follows : — 

Tbktaoulata. 
With  "  grappling-lines." 
Two  long  tentacles,  simple  or  beset  with  lateral  filaments.    All 
the  vessels  end  blindly.     1.  CydtppidcB, 

Tufts  of  grappling-lines  which  are  set  on  either  side  of  the 

•  Troc  Unn.  8oc  N.8.W.,*  iii.  (1878),  pp.  128  and  131. 
t  *Mitth.  ZooL  Stat.  Neapel,'  i.  (1879)  p.  180. 
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margiiiB  of  the  mooth.    Primary  tentacles  present  or  absent,  yessels 
oommnnioating.    The  yoang  forms  are  Cydippoid. 
With  oral  lobes.    2.  LohatcB. 
Body  band-shaped.    8.  CestidcB* 

NUDA. 

No  "  grappling-lines." 
Vessels  ramify  largely.    4.  Beroidm. 

It  will  be  seen  that  by  this  arrangement  we  get  two  distinct 
groups,  or  subclasses ;  the  fonr  suborders  hare  been  long  recognized, 
but  in  addition  to  the  presence  or  absence  of  the  grapplmg-lines, 
Chnn  points  out  that,  as  McCrady  first  saw  for  the  LdbaicB,  both 
these  and  the  Oestidce  have  clearly  diverged  from  the  CydippidcB  more 
lately  than  the  BeroidoRy  inasmuch  as  tihey  still  retain  in  their  life- 
history  an  indication  of  their  parentage.  Leuckart  recognized  two 
subdivisions  equivalent  to  the  Nuda  and  Tentaculata,  which  he 
named  respectively  Eurystomata  and  Stenostomata ;  it  is  now  pointed 
out  that  the  difference  in  the  size  of  the  mouth,  or  of  the  stomach,  is 
not  a  character  on  which  any  reliance  can  be  placed.  Taking  then 
the  tentacles  as  his  guide.  Dr.  Chun  shows  that  where  they  have  been 
stated  to  be  absent  in  any  one  of  the  Tentaculata,  it  is  on  account  of 
the  insufficiency  of  the  observations,  or  of  some  confusion  of  these 
with  other  organs.  The  large  mouth  of  the  Beroidaa,  with  their  large 
sabre-like  cilia,  the  groat  development  of  the  musculature  and  the 
branching  of  the  vessels,  are  points  by  which  these  forms  make  up  for 
the  absence  of  the  "  grappling-lines,"  which  are  not  present  even  in 
the  larval  stages. 

The  filaments  are  two  in  number  in  the  Oydippidas,  and  are  pro- 
vided with  a  number  of  secondary  lateral  filaments ;  in  the  Cestidie 
and  Lobatee  they  are  present  in  greater  numbers,  as  simple  filaments, 
even  where  the  larger  tentacles  are  also  present ;  these  simple  fila- 
ments are  set  in  a  groove,  formed  by  a  fold  of  the  integument  which 
extends  from  the  base  of  the  tentacles,  along  the  margins  of  the 
mouth,  as  &r  as  the  lobes. 

A  further  point,  which  appears  to  be  of  value  in  the  classification 
of  the  Ctenophora,  is  to  be  found  in  the  arrangement  of  the  water- 
vascular  system,  which  is  in  all  cases  really  arranged  along  two 
radii ;  the  variations  in  the  arrangement  are  indicated  in  the  foregoing 
table. 

With  regard  to  the  systematic  portion  of  the  paper,  of  the  Oydip- 
pidfld,  four  species  of  the  PleurobrachiadaB,  and  four  of  ^e  Mertensid®, 
were  found  in  the  Gulf  of  Naples ;  of  these  P^ro6racAta  rhodopis^ 
Euplohamua  aUUionia,  Lampetia  pancerina^  and  Thai  paradoxa  were 
discovered  by  Chun. 

The  author  is  of  opinion  that  the  five  families  formed  by  Agassiz 
in  the  Lobatsa  cannot  stand,  as  there  are  not  presented  any  characters 
which  should  be  regarded  as  family  ones;  two  new  species  are 
described. 

With  regard  to  the  CestidsB  the  author  points  out  in  a  note 
that  there  is  no  Latin  and  no  Greek  word  ceaium^  but  that  in  both 
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brngnagM  we  find  the   mMcnline  form,  bo  that   the  well-known 
"  Cetlum  Veneris  "  diould  be  "  Ceatus  VenerU.*" 

Of  the  BeroidflB  forty-five  species  and  some  eight  genera  hare 
been  described  by  Tarions  zoologists ;  this  namber  is  apparently  due 
to  the  great  difference  in  characters  which  may  be  fomid  to  obtain 
between  forms  at  yarious  stages  of  development,  while  some  exhibit 
a  great  tendency  towards  variation,  and  it  seems  to  the  author  that 
quite  a  third  of  the  species  have  been  formed  on  differences  in  pigmen- 
tation. To  take  an  example :  from  the  common  Beroe  ovata  of  the 
Mediterranean,  Idvia  roseola  (western  coast  of  North  America),  B, 
cucumU  (Greenland,  Norway,  and  Baffin's  Bay),  B.  capensis  and  B. 
punctata  (Cape  of  Oood  Hope  and  Asores)  and  B.  macroaiamui 
(Pacific  and  Indian  Oceans)  differ  too  slightly  to  form  other  species. 
In  the  Oolf  of  Naples  Ohon  finds  Beroe  ovata  and  B.  Forgkaliu 
The  paper  is  illustrated  by  one  plate. 

ProtoBoa. 

Eoioon  Canadense. — An  excellent  abstract  of  the  chief  points  of 
Dr.  E.  Mobins's  recent  monograph  on  *^The  Stmctnre  of  Eozoo» 
Canadense  compared  with  that  of  the  Foraminifera,"  appears  in 
*  Nature,'  *  copiously  illustrated  with  nineteen  woodcuts. 

Dr.  Carpenter  also  announces  t  that  he  has  in  preparation  (in 
conjunction  with  Professor  Dawson)  a  full  and  complete  memoir  on 
Eozoon,  based  upon  investigations  far  more  comprehensive  (he 
considers)  than  those  of  Professor  M5biu8.  It  will  necessarily 
occupy  considerable  time  in  consequence  of  the  elaborate  illustrationB 
it  will  require.  And  in  the  meantime  Dr.  Carpenter  makes  some 
brief  remarks  on  that  part  of  the  discussion  which  relates  to  the  so- 
called  "  canal-system." 

Among  the  numerous  figures  given  by  Mdbius  of  sections  of  the 
^  canal-system,"  there  is  not  one  which  represents  what  Dr.  Carpenter 
described  and  figured,  when  he  last  wrote  on  the  subject,!  as  **  what 
appears  to  be  the  typical  mode  of  its  distribution."  Nor  is  this 
brought  out  in  any  of  the  small  number  of  figures  given  of  the  intemal 
casts  obtained  by  decalcification,  though,  in  fact,  it  is  only  when  the 
sections  are  interpreted  by  such  solid  models,  that  the  real  forms  and 
relations  of  these  "  canal  systems  "  can  be  made  out. 

Having  been  furnished  by  Professor  Dawson  with  numerous 
specimens  obtained  from  different  localities  and  in  different  states  of 
mineralization,  he  is  now  able  to  assert  with  confidence  that  the 
peculiar  distribution  described  and  figured  by  him  from  the  actual 
specimens  five  years  ago,  is  the  regular  and  characteristic  *^  canal 
system'*  of  Eozoon.  His  cabinet  now  contains  hundreds  of  ex- 
amples of  it,  both  in  transparent  sections  and  in  the  solid  models  ob- 
tained by  decalcification ;  and  these  last,  in  partially  **  dolomitized  " 
specimens,  show  the  following  singular  peculiarities,  which  do  not 
seem  to  have  fallen  under  Professor  Mdbius's  observation.  When  a 
band  of  dolomite  runs  through  the  calcite  layers,  (1)  the  ''canal 

•  •  Nature,'  XX.  (1879)  pp.  272,  297.  f  Ibid.,  p.  328. 

t  *  Ann.  and  Mag.  Nat.  Hist,'  June  1874,  pi.  xiz. 
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systems"  in  its  neighbonrbooci  are  veiy  commonly  filled  with  dolomite^ 
instead  of  with  serpentine ;  (2)  in  one  and  the  same  canal-system, 
some  of  the  branches  are  often  filled  with  dolomite,  and  others  with 
serpentine ;  while  (3)  indiyidnal  branches  are  often  partly  filled  with 
<me  mineral  and  partly  with  the  other. 

How  these  facts  can  be  explained,  except  by  the  pre-extBtence  of  a 
$y8tem  of  canaU  in  the  calcareow  layers  into  which  these  minerals 
hare  penetrated,  he  is  nnable  to  conceive  ;  and  that  they  thns  afford 
demonstrative  evidence  of  a  stractnre  which  cannot  be  owerwise  than 
organic  is  not  merely  his  own  opinion,  but  that  of  Professor  Geikie, 
who  has  been  for  some  years  engaged  in  the  microscopic  study  of  the 
metamorphic  rocks  of  Scotland,  and  Professor  Bonney,  who  has  been 
similarly  studying  the  Oomish  serpentines. 

Whether,  when  taken  in  connection  with  the  general  structure  of 
the  organism, these  "canal-systems"  indicate  its  Foraminiferal  affinities 
is,  of  course,  an  altogether  different  matter.  To  Professor  Mobius 
the  difference  seems  greater  than  the  resemblance ;  but  it  is  note^ 
worthy  that  his  comparisons  are  limited  to  types  examined  by  himself, 
and  do  not  extend  to  Calcarinay  in  whose  <'  canal-system  "  Dr.  Dawson 
and  the  writer  recognize  the  nearest  approach  to  that  of  Eozoon,  He 
cannot  regard  it  as  a  valid  argument  against  its  Foraminiferal  affinities 
that  its  canal-system  has  a  plan  of  its  own. 

That  in  its  general  plan  of  growth  ^o  which  the  distribution  Of  the 
canal-system  is  intimately  related)  JEozoon  differs  from  all  recent 
Foramioifera  at  present  known  cannot  be  regarded  as  a  proof  of  its 
non-foraminiferal  character  by  any  who  have  fully  studied  the  very 
wide  range  of  forms  which  that  group  comprehends,  including  the 
numerous  indefinite  *'  arenaceous "  types,  whose  import  is  only  now 
beginning  to  be  understood  by  those  who  have  the  best  opportunities 
of  studjdng  them.  He  finds  in  the  chambered  structure  of  Eozoon, 
and  in  its  general  relations  to  the  canal-system  traversing  its  cal- 
careous layers,  points  of  essential  conformity  to  the  Foraminifera, 
which  far  outweigh  the  differences  of  detail  by  which  Professor 
Mobius  has  been  led  to  the  opposite  conclusion. 

Hereafter  he  proposes  to  show  that  the  "  cumulative  "  argument  in 
fftvour  of  the  organic  character  of  Eozoon  is  as  strong  as  that  of  the 
human  origin  of  the  *'  flint  instruments."  Any  one  of  the  fractures 
that  has  given  to  these  their  characteristic  forms,  might  have  been 
accidental ;  and  yet  it  is  impossible  to  conceive  that  any  number  of 
such  flints  can  have  been  so  shaped  "  by  accident." 

Peridinium  and  Oynmodinium.* — Dr.  0.  Joseph,  in  describing 
the  "  Grotten-Infnsorien,"  gives  a  valuable  account  of  the  history  of 
the  cilio-flagellate  forms  which  have  been  known  under  these  two 
generic  names. 

The  Peridinia  of  fresh  water  are  distinguished  by  a  differentia- 
tion of  the  outer  layer  of  their  body-substance,  which  takes  on  the 
form  of  a  smooth  or  a  plated  carapace.  The  oval  body  is  convex 
on  its  dorsal,  and  more  or  less  flat  on  its  ventral  surface.     The 

•  *  Zool.  Anzeiger/  ii.  (1879)  p.  H4. 
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body  is  divided  into  two  halves  by  a  groove,  and  the  binder  half  is 
provided  with  a  flagellmn ;  the  anterior  edge  of  the  groove  carries 
fine,  short,  and  doeely  approximated  cilia,  and  the  groove  is,  on  the 
ventral  snrfiuse,  crossed  by  a  non-ciliated  longitudinal  groove,  which 
extends  along  the  more  posterior  region,  and  the  flagellum,  when  at 
rest,  lies  in  this,  groove.  These  and  other  details  were  distinctly 
made  oat  in  small  transparent  forms,  which  have  hitherto  been 
regarded  as  Gfymnodinium.  Examined  daring  growth,  the  carapace 
was  observed  to  lose  its  simple  character  and  to  become  plated, 
forming  at  last  some  five-and-twenty  pentagonal  pieces,  which  were 
connected  together  by  the  new  caticle,  which  oonld  be  seen  between 
them ;  this  is  the  form  of  Peridinium,  and  in  this  stage  the  creatare 
was  observed  to  be  sexually  mature.  The  double  contour  of  the 
covering  plates,  which  may  be  sometimes  observed,  is  shown  to  be  due 
to  one  plate  underlying  another,  and  as  having  been  formed  into 
a  plate  by  a  bursting  of  the  cortical  portion  subsequent  to  that  by 
which  the  first  set  of  pentagonal  plates  was  formed. 

BOTANY. 

A*    OENESAL,  including  Bmbryology  and  Histology 
of  the  Phanerogamia. 

Division  of  the  PoUen-grain  in  Angiosperms.*— Botanists  have 
hitherto  generally  believed  that  the  processes  which  take  place  within 
the  poUen-grain  before  pollination  are  essentially  different  in  Angio- 
sperms  and  Gymnosperms.  In  Gymnosperms  it  has  long  been  known 
that  a  division  takes  place  of  the  contents  of  the  pollen-grain  into 
one  large  cell  from  which  the  pollen-tube  is  produced,  and  several 
smaller  cells  which  take  no  part  in  any  further  process,  and  havehence 
been  called  vegetative  cells.  An  analogs  is  Uius  traced  with  the  de- 
velopmmit  of  the  microspore  oflsoeies  and  Sdaginella^  the  large  fertile 
cell  being  regarded  as  homologous  with  the  antheridium,  the  vegetative 
cells  with  the  male  prothallium.  In  Angiosperms,  on  the  contrary, 
it  was  believed  that  the  poUen-grain  remained  perfectly  unicellular 
up  to  the  time  of  pollination.  It  is  true  that  Beichenbach  and 
Hartig  detected  and  figured  pollen-grains  with  two  nuclei,  a  structure 
which  was  confirmed  by  Strasburger.  But  it  has  been  reserved  for 
F.  Elf?iug,  of  Helsingfors,  in  a  most  careful  and  admirable  series  of 
experiments  carried  on  in  Strasburser's  laboratory  at  Jena,  to  demon* 
strate  for  the  first  time  that  a  cell-division  takes  place  normally  with* 
in  the  pollen-grain  in  Angiosperms  corresponding  to  that  of  Gymno- 
sperms.   The  following  are  the  main  results  arrived  at : — 

At  a  certain  stage  of  development,  before  pollination,  the  pollen- 
grain  of  Angiosperms  divides  into  two  cells,  a  larger  and  a  smaller 
one ;  the  latter,  or  "  vegetative  "  cell,  may  again  divide  into  a  two-  or 
three-celled  body. 

This  latter  vegetative  cell  (or  cells)  is  separated  from  the  large  cell 
only  by  a  protoplasmic  membrane,  though  in  a  few  cases  a  distinct 
wall  (of  ceUulose  ?)  is  formed* 

*  « Jenaischo  Zeitsohr.  Katcurwlw.,'  ziii.  (1879)  p.  1. 
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The  pollen-tube  is  developed  from  the  larger  celL  In  certain 
oases  the  vegetative  cell  (or  cells)  takes  no  part  in  this  process,  the 
nndens  and  other  contents  of  the  larger  cell  only  passing  into  the 
tube.  Bnt  usually  the  separating  wall  is  resorbed.  It  may  disappear 
almost  immediately  after  the  division,  but  in  most  cases  endures  for  a 
certain  time ;  the  entire  vegetative  cell  (or  cells)  separates  itself  from 
the  inner  wall  of  the  pollen-grain,  and  is  thus  surrounded  by  the 
larger  cell,  assuming  a  peculiar  spindle  or  crescent  shape.  The 
vegetative  cell  may  remain  for  a  longer  or  shorter  period  in  this  con- 
dition ;  or  its  nucleus  divides,  and  fresh  cells  are  thus  formed  by  free 
cell-formation.  In  both  cases  the  protoplasmic  membrane  is  finally 
resorbed,  either  in  the  pollen-grain  itself,  or  after  the  vegetative  cell 
has  passed  into  the  pollen-tube.  After  the  disappearance  of  this 
membrane,  a  further  division  of  the  naked  nucleus  may  take  place, 
either  in  the  grain  or  in  the  tube.  The  nuclei  often  have  a  peculiar 
form. 

Except  in  the  case  of  the  Cyperacesd,  no  division  of  the  nucleus  of 
the  larger  cell  was  observed. 

No  definite  order  is  usually  maintained  in  the  passage  of  the  con- 
tents of  the  pollen-grain  into  the  pollen-tube.  The  nuclei  are  ab- 
sorbed sooner  or  later,  but  always  before  fertilization.  The  larger 
cell  and  its  nucleus  appear  to  be  of  greater  importance  in  impregna- 
tion than  the  others.  This  may  be  inferred  from  the  facts  that  it  is 
the  larger  cell  that  develops  into  the  tube,  and  that  there  are  circum- 
stances in  which  the  nucleus  of  the  larger  cell  always  takes  prece- 
dence in  the  movement,  while  the  opposite  case  was  never  observed ; 
and  even  in  those  plants  in  which  this  precedence  is  not  constant,  it  is 
still  most  usual ;  as  also  from  certain  cases  where  the  vegetative  cells 
remain  in  their  original  position  within  the  pollen-grain,  and  do  not 
enter  the  pollen-tube. 

The  observations  were  made  mostly  on  monocotyledonous  plants 
belonging  to  the  orders  OrchidesB,  Liliacees,  IridesD,  Oyperaceaa,  &c. ; 
but  some  also  on  dicotyledonous  plants,  as  Lathyrua  sylvestrisj 
Plantago  media^  Hypericum  calycmunij  &c.  The  preparations  were 
made  almost  entirely  with  a  one  per  cent,  solution  of  osmic  acid. 
The  author  found  it,  however,  almost  indispensable  to  use  some  pig- 
ment after  fixing  the  preparation  with  osmic  acid;  and  for  tlus 
purpose  he  found  the  best  to  be  a  solution  of  carmine  to  which  some 
glycerine  was  added.  By  this  means,  after  about  twenty-four  hours, 
preparations  were  obtained  which  left  scarcely  anything  to  be  desired 
as  to  clearness. 

In  order  to  see  the  growth  of  the  poUen-tube,  recourse  must  be 
had  to  artificial  culture ;  and  for  this  purpose  many  sorts  of  solutions 
were  used,  and  of  very  different  degrees  of  condensation  ;  but  in  the 
end  the  author  came  back  to  a  simple  solution  of  sugar.  In  some 
cases  weak  solutions  were  required,  and  in  others  strong  one&  The 
culture  was  generally  made  in  the  dark,  and  at  a  summer  temperature, 
but  some  grown  in  daylight  succeeded  admirably. 

On  three  plates  the  different  forms  to  be  met  with  in  some  twenty- 
three  species  of  plants  are  represented. 
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Anfttmnioal  and  Fhyiiologioal  Stody  of  Vectaries.*— Ottteol 
Coniideratiam. — Messrs.  Darwin,  MoUer,  Lubbock,  dco.,  consider  that 
the  nectariferous  tissues  accnniQlate  sugar  in  order  to  attract  insects 
and  effect  cross-fertilization.  They  moreoTer  describe  all  flond  arrange- 
ments as  being  contrived  to  produce  this  result  in  a  definite  manner. 
H.  G.  Bonnier  concludes,  on  the  contrary,  from  his  numerous  observa- 
tions, carried  on  since  1871  in  the  Alps,  France,  Pyrenees,  Sweden 
and  Norway,  ^.,  that  the  size  of  the  corolla,  the  development  of 
colour  in  the  floral  organs,  the  perfume,  and  the  spots  and  strio  on 
the  corolla,  are  not  correlated  to  the  formation  of  nectar,  and  that 
they  are  independent  of  the  frequent  visit  of  insects. 

In  dioecious  nectariferous  plants  the  insects  do  not  go  to  the  male 
flowers  first,  though  they  are  more  visible  than  the  female  flowers. 

The  same  flower  may  be  visited  in  many  ways  by  the  same  insect 

The  form  of  the  flower  may  be  altered  without  any  sensible  medi- 
cation in  the  visit  of  the  insects ;  they  very  often  gather  nectar  with- 
out fertilizing  the  flowers.  The  insects  that  visit  the  same  flower 
vary  according  to  the  quantity  of  nectar  it  produces,  and  those  of  the 
same  species  difier  greatly  in  difierent  countries. 

We  cannot  conclude  from  the  facts  observed  that  the  colour,  per- 
fume, and  corolla  of  flowers  are  disposed  so  as  to  exclude  insects  not 
adapted  for  cross-fertilization. 

In  short,  there  is  no  ground  for  admitting  a  definite  reciprocal 
adaptation  between  insects  and  flowers. 

Moreover,  nectaries  frequ^itly  exist  without  any  external  nectar. 
Numerous  nectariferous  tissues  are  also  found  unconnected  with 
flowers.     The  role  of  these  nectaries  is  unknown. 

The  preceding  remarks  show  that  the  modem  theory  on  the  r61e  of 
the  nectaries  is  insufiftcient. 

Anatomical  Considerations. — By  nectariferotu  Hsme  M.  Bonnier 
means  all  tissue  in  contact  with  the  exterior,  in  which  the  different 
kinds  of  sugar  accumulate  in  considerable  proportion. 

He  examined  the  sacchariferous  tissues  by  means  of  cupro-potassic 
tartrate,  polarized  light,  and  fermentation,  as  well  as  with  absolute 
alcohol,  and  microscopically,  in  more  than  three  hundred  genera,  and 
came  to  the  following  conclusions. 

There  is  always  an  accumulation  of  saccharine  substances,  parti- 
cularly saccharose,  near  the  ovary,  and  often  a  localization  of  it  in 
certain  parts  of  the  appendicular  organs. 

The  structure  of  the  nectaries  is  very  variable. 

Physiological  Considerations, — When  the  epidermis  of  the  nectari- 
ferous tissue  is  furnished  with  stomata  (which  is  most  commonly  the 
case),  it  is  chiefly  by  these  openings  that  the  liquid  is  emitted ;  in 
other  cases  it  may  pass  through  the  non-cuticularized  membranes,  or 
by  raising  the  cuticle. 

We  may  conclude,  all  conditions  being  equal,  1st,  that  the  quan- 
tity of  liquid  emitted  by  the  nectariferous  tissues  increases  with  the 
quantity  of  water  absorbed  by  the  roots;  2nd,  that  it  increases  with 
tiie  hygrometric  state  of  the  air.     By  combining  the  two  influences, 

♦  *  Comptes  Rendus,'  Ixxxviii.  (1879)  p  662. 
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M.  Bonnier  made  plants  (hyacinths,  tulips,  &o.)  artifioiallj  nectari- 
ierons.  Other  experiments  showed  that  the  osmotic  impetus  of  the 
roots,  and  the  capillary  force  of  the  vessels,  are  not  necessary  to,  though 
they  accelerate,  the  emission  of  the  saccharine  liquid. 

In  settled  fine  weather  the  quantity  of  nectar  emitted  is  at  a 
minimum  in  the  afternoon ;  it  is  the  same  with  the  proportion  of 
water  which  it  contains.  In  fact,  the  production  of  nectar  is  in  direct 
relation  to  the  transpiration  of  the  plant. 

The  floral  nectaries  examined  at  different  ages  show  that  the 
maximum  production  of  nectar  is  at  the  epoch  in  which  the  ovary 
finishes,  and  the  fruit  has  not  yet  begun,  its  development.  The  pro- 
portion of  saccharose  contained  in  the  tissue  varies  in  the  same  way, 
whether  emitted  or  not.  There  exists  near  to  the  saccharine  tissues 
an  inverting  ferment,  which  transforms  the  saccharose  into  glucose, 
and  abounds  at  the  time  when  the  fruit  is  about  to  develop. 
Finally,  the  whole  or  greater  part  of  the  accumulated  sugars  return 
to  the  plant ;  the  floral  nectaries  contribute  to  the  nourishment  of  the 
young  fruit  and  the  fertilized  ovules,  and  the  extra-floral  nectaries  to 
that  of  the  neighbouring  organ  about  to  develop ;  at  the  same  time 
the  saccharose  diminishes  relatively. 

The  neclariferofM  tissues,  whether  floral  or  extrorfloral,  whether  emit- 
ting  liquid  or  not,  constitute  special  nutritive  reserves,  in  direct  reUUion 
to  the  life  of  the  plant. 

Causes  of  the  Change  in  Form  of  Etiolated  Plant8.*~In  1873 
Professor  Grodlewski  published  in  'Flora'  an  account  of  his  investiga- 
tions respecting  the  formation  of  starch  in  chlorophyll-grains.  In 
that  memoir  he  stated  that  the  changes  in  form  which  plants  undergo 
in  darkness  are  not  due  to  the  suspension  of  the  assimilative  process. 
In  1875  and  1877,  he  published  in  the  Polish  language  two  short 
notices  of  his  further  observations  upon  this  subject,  which  he  now 
fully  recounts  in  the  present  paper. 

Only  the  first  series  of  his  later  experiments  will  be  referred 
to  now,  namely,  those  bearing  upon  the  question  as  to  the  relation 
of  the  assimilative  process  to  the  change  of  form  in  growing  plants 
deprived  of  light.  It  is  a  general  rule,  to  which  ihere  are  some 
exceptions,  that  intemodes  grown  in  the  dark  are  longer,  and  leaves 
are  smaller,  than  those  which  develop  in  sunlight.  In  Prings- 
heim's  '  Jahrbuch  f.  wiss.  Botanik,'  vol.  vii.  p.  218,  Dr.  G.  Kraus 
has  sought  to  explain  the  latter  fact  by  the  hypothesis  that  it  is  chiefly 
out  of  assimilated  matter  fireshly  formed  in  growing  green  leaves 
themselves  that  they  expand  to  their  fiiU  size,  and  hence  the  diminutive 
size  of  etiolated  leaves  is  thought  by  him  to  be  directly  dependent 
upon  the  absence  of  the  assimilative  process. 

In  Professor  Godlewski's  experiments  germinating  plants  were 
cultivated  in  an  atmosphere  deprived  of  its  carbonic  acid,  some  of  them 
in  light,  others  in  perfect  darkness,  but  under  similar  conditions  of 
temperature  and  moisture.  It  was  found  that  when  the  plants  had 
exhausted  the  food  stored  in  the  seed  and  had  ceased  to  grow,  the  total 

♦  *  Bot  Zcit.,'  xxxvii.  (1879)  p.  81. 
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weight  of  dry  organic  maiier  was  the  same  in  the  green  and  in  the 
etiolated  plants.  The  plants  which  had  grown  in  the  light,  hat  in 
air  free  from  carhonic  acid,  and  where  assimilation  conld  not  take 
place,  did  not  bear  the  slightest  resemblance  in  form  to  etiolated 
plants.    Thej  were  of  perfectly  normal  halnt. 

EfTects  of  Submersion  on  Aerial  Leaves,  and  of  Water  on 
Floating  Leaves.* — ^Previous  experiments  by  K  Mer  on  the  ivy, 
haricot,  and  Tropasolom,  had  led  to  the  following  conclusions,  viz.:— 

1.  Thronghont  the  whole  submersion  the  leaves  have  no  power  of 
producing  starch,  and  they  rapidly  lose  that  which  they  contained. 

2.  Their  development  is  greatly  retarded,  and  they  never  acquire 
their  normal  dimensions. 

3.  They  die  more  or  less  rapidly,  according  to  the  species.  This 
is  generally  preceded  by  the  infiltration  of  the  lamina. 

Further  investigations  by  the  same  authority  show  that  the  cause 
of  the  death  of  submerged  leaves  is  not  so  much  asphyxia  as  starva- 
tion, from  the  failure  of  the  power  to  assimilate  consequent  on  the 
diminished  supply  of  oxygen.  The  perishing  is  also  greatly 
accelerated  by  the  infiltration  of  the  tissues,  which,  however,  does  not 
usually  take  place  until  the  starch  has  completely  dimippeared. 
Leaves  of  plants  with  bulbous  roots  suffer  much  less  than  others  by 
immersion,  because  of  the  constant  supply  of  assimilated  food- 
material  from  the  reservoirs.  The  infiltration  is  perceptible  chiefly  in 
the  intercellular  spaces,  but,  in  order  to  reach  these,  water  has  first  to 
penetrate  the  epidermis. 

In  the  case  of  aquatic  plants  with  floating  leaves,  M.  Mer  shows 
that  these  leaves  are  also  killed,  like  aerial  leaves,  by  submersion, 
and  that  the  starch  which  they  contain  is  produced  entirely  on  the 
upper  surfjGu^e,  and  not  from  the  carbonic  acid  dissolved  in  the  water. 

Absorption  of  Water  by  the  Lamina  of  Leaves.! — The  following 
results  have  been  arrived  at  by  E.  Mer,  in  continuation  of  his 
researches  on  the  efiects  of  submersion  on  the  leaves  of  plants : — 

1.  The  lamina  of  leaves  can  absorb  water,  both  when  they  are 
entirely  submerged  after  having  lost  their  turgidity,  and  when  placed 
in  contact  with  the  liquid  only  by  a  portion  of  their  surface,  the  other 
part  remaining  exposed  to  traiispiration. 

2.  Absorption  is  more  active  by  the  lower  than  the  upper  surface, 
and  more  so  in  those  leaves  which  have  a  thin  than  in  those  with  a 
thick  cuticle.  In  the  former  it  is  sufficient  to  suspend  desiccation  in 
the  internodes  and  the  remaining  leaves  which  are  not  submerged, 
when  these  organs  do  not  receive  water  from  any  other  source  ;  it  is, 
however,  not  sufficient  to  preserve  the  turgidity  of  the  roots.  In  the 
latter  the  absorption  of  water  is  not  sufficient  to  recover  the  weight 
which  they  possessed  before  fading. 

8.  The  absorption  is  not  merely  local,  since  it  restores  turgidity 
in  the  neighbouring  organs.  All  the  tissues  of  a  plant  are  more  or 
less  capable  of  absorbing  water.  This  can  be  proved  in  a  variety  of 
cases. 

•  •  BulL  Soc  Bot.  France,'  xxv.  (1878)  pp.  79  and  89. 
t  Ibid.,  p.  105. 
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4.  The  lamina  of  leayee  does  not  absorb  water  when  (1)  they  haye 
retained  their  tnrgiditj ;  at  least  it  does  not  take  plaoe  in  the  vicinity 
of  organs  which  are  actively  transpiring ;  (2)  when  they  have  within 
their  reach  tissues  containing  abundance  of  water;  when  slightly 
withered  they  appear  to  prefer  imbibing  water  from  this  source. 

Hovements  of  Orowing  Leaves  and  Petals.* — ^Dr.  Carl  Eraus 
has  an  elaborate  and  important  paper  on  this  subject  in  '  Flora.'  The 
author  mentions  in  the  first  place  that  these  periodic  movements  are 
of  two  kinds: — those  caused  by  unequally  accelerated  or  retarded 
growth  of  different  masses  of  cells ;  and  those  which  are  not  dependent 
on  growth,  but  on  a  transitory  alternate  elongation  and  shortening  of 
certain  masses  of  cells.  The  first  kind  are  movements  of  nutation ; 
to  the  second  kind,  which  Pfeffer  has  made  specially  his  study,  he  has 
applied  the  term  movements  of  variation.  His  investigations  have 
shown  that  every  sensitive  movement  caused  by  decrease  of  light  is 
followed  by  changes  in  position  of  the  part  affected,  the  extent  of  the 
oscillations  depending  on  the  degree  of  change  in  the  amount  of 
light.  Alterations  in  the  amount  of  light  are,  therefore,  the  chief 
cause  of  those  movements.  A  secondary  cause  is  a  change  in  the 
amount  of  moisture  in  the  air.  On  these  two  causes  depend  mainly 
the  opening  and  closing  of  flowers.  It  is  obvious  that  the  "  bifacial " 
structure  of  the  flat,  horizontal  leaves  of  most  dicotyledonous  plants, 
combined  with  the  fact  that,  as  the  leaf  unfolds,  the  under  surface  is 
more  completely  exposed  to  the  light  than  the  upper  surfiice,  must 
bring  about  different  conditions  in  these  respects  between  the  two 
surfaces  of  the  leaf.  The  following  are  some  of  the  special 
phenomena  thus  exhibited : — 

1.  Changes  of  position  from  decrease  of  turgidity.  This  is  the 
ordinary  familiar  phenomenon  of  the  withering  of  leaves  or  petals 
when  the  supply  of  moisture  is  cut  off.  In  many  plants,  such  as 
Chenopodium  cdhumy  SteUaria  media^  Nieotiana  laHssima,  &o.,  the  loss 
of  water  is  spread  so  rapidly  from  cell  to  cell  that  no  perceptible 
difference  is  manifested  between  the  upper  and  lower  sur&ces,  and 
the  leaves  simply  hang  down ;  and  the  same  is  the  case  with  the 
petals  of  Solanum  tvherosum  and  Convolvulus  arvensis  ;  while  those  of 
Silene  noctiflora  roll  themselves  up  inwards. 

2.  Changes  in  position  from  increased  turgidity.  For  the  changes 
under  this  condition  the  original  paper  must  be  consulted.  Observa- 
tions were  made  on  the  leaves  of  Chenopodium  album,  Solanum 
tuberosumy  Nieotiana  latissima,  SteUaria  media,  and  Polygonum  Con- 
volvulus, and  the  petals  of  Convolvulus  arvensis,  Solanum  tuberosum^ 
SUene  noctiflora,  and  Calendula  pluvialis  and  officinalis. 

The  cases  of  those  Papilionacefe  of  which  the  leaflets  raise  them- 
selves erect  in  the  evening,  like  Trifolium  pratense  and  incamatum  and 
Lupinus  luteus,  and  of  those  which  are  depressed  in  the  evening,  like 
Lupinus  albus  and  Phaseolus,  were  subjected  to  careful  investigation ; 
and  the  mechanical  causes  of  the  various  phenomena  described  are 
minutely  discussed  in  the  paper. 

♦  'Floraj'lxu.  (1879)p.  11. 
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Difangagemant  of  Heat  which  aeoompanies  the  Ezpansiom  of 
the  Male  Infloreieence  of  Dioon  ednle.* — ^Tbis  cycad  has  recently 
flowered  abundantly  in  the  hot-houses  of  the  Botanic  Gardens  at 
Paris.  The  opening  of  the  male  inflorescence  was  attended  by  a 
strong  and  nauseous  odour,  coinciding  apparently  with  the  dehiscence 
of  the  anthers.  M.  Poisson  has  obserred  that  this  was  accompanied 
by  aa  dcTation  of  temperature  of  at  least  10^  C. ;  and  that  the  dis- 
engagement of  heat  is  promoted  by  light,  and  is  consequently  more 
marlrod  on  the  side  exposed  to  light  thui  on  the  shady  side. 

Spiral  Cells  in  the  Boot  of  Nuphar  adyenunLf — M.  Pihier  notes 
in  the  root  of  this  plant  a  mngle  superficial  layer  of  these  cells, 
analogous,  in  their  appearance  and  their  situation,  to  those  described 
by  M.  Chatin  in  the  aerial  roots  of  epidendral  orchids.  This  struc- 
ture, all  the  more  exceptional  in  its  character  from  its  occurr^ice  here 
in  submerged  roots,  may  be  held  to  establish  a  new  point  of  similarity 
between  ^e  NymphsdaceaB  and  the  order  placed  by  many  botanists  at 
the  head  of  Monocotyledons  as  respects  complexity  of  structure. 

Structure  of  the  Fruit  of  Conium  maculatunL^ — ^M.  Moynier 
de  Yillepoix  has  made  a  more  careful  examination  of  the  structure  of 
the  fruit  of  the  hemlock  than  has  hitherto  been  conceded  to  it.  He 
finds  in  the  seed  an  abundant  endosperm,  as  is  usual  in  XJmbellifersd, 
formed  of  polygonal  cells  with  thin  walls,  and  containing  grains  of 
aleurone.  This  is  bounded  on  the  outside  by  two  zones  of  brown 
cells  which  have  long  been  known  as  especially  characteristic  of  the 
mericarp  of  the  hemlock.  Thirdly,  there  is  the  pericarp,  properly  so 
called,  in  the  parenchymatous  tissue  of  which  are  the  organs  of 
secretion  or  yittsB,  although  the  fruit  of  Conium  is  frequently  de- 
scribed as  being  destitute  of  these. 

Modifications  which  Starch  undergoes  from  a  Physical  Point 
of  View.S — F.  Musculus  thus  sums  up  the  results  of  a  series  of 
experiments : — 

Starch  can  be  obtained  in  the  colloid  or  crystalloid  state. 

In  the  colloid  state  it  is  soluble  in  water,  is  coloured  blue  by  iodine, 
is  not  diflusible,  is  easily  converted  into  sugar  by  ferments  and  dilute 
acids,  and  readily  passes  over  into  a  condition  insoluble  even  in  boiling 
water,  and  is  then  scarcely  acted  on  by  ferments  or  acids,  and  assumes 
a  red  or  yellow  colour  under  the  subsequent  iodine  reaction.  After 
treatment  with  concentrated  sulphuric  acid  or  soda-ley,  the  blue  colour 
is  again  obtained  by  iodine,  and  ferments  or  dilute  acids  have  a 
powerful  action. 

Crystalline  starch  consists  of  separate  crystals  which  readily  unite 
into  plates,  and  then  become  gradually  less  soluble  in  water,  so  that 
orystelline  starch  behaves  in  this  respect  like  colloid ;  on  the  other 
himdy  it  remains  soluble  in  water  of  50^-60^  C,  is  diflusible,  though 
with  difficulty,  and  is  readily  acted  on  by  ferments  or  dilute  acids. 

•  •  Bull.  Sec  Bot.  France,'  xxv.  (1878)  p.  253. 
t  Ibid.,  p.  163.  X  Ibid.,  p.  166. 

§  *  Bot.  Zeit.,'  xxxvii.  (1879)  p.  845. 
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The  separate  crystals  are  not  colonred  by  iodineHSoliition,  bnt  saeb  a 
solution  assumes  a  red  colour,  which  turns  to  yiolet  and  finally  blue 
on  evaporation. 

A  similar  difference  in  the  degree  of  molecular  cohesion  occurs 
also  in  the  case  of  cellulose.  On  the  one  hand,  the  cellulose  in  certain 
cotyledons  is  a  delicate  tissue,  coloured  blue  by  iodine  and  acted  on 
by  diastase ;  on  the  other  hand,  it  is  a  hard  solid  mass,  as  in  cotton, 
the  pith  of  the  elder,  <&c.,  which  undergoes  change  only  after  long- 
continued  action  of  concentrated  acids  or  alkalies. 

Cellulose  and  starch  present  therefore  many  analogies,  not  only  in 
ihdr  chemical,  but  also  in  their  physical  properties. 

Bain  of  Sap-* — On  the  22nd  August,  1878,  at  4  p.m.,  in  calm 
weather,  with  a  clear  sky,  and  a  temperature  of  24°  C.  in  tiie  shade, 
M.  0.  Musset  was  struck  by  the  evolutions  of  the  gnats  under  the 
outspread  branches  of  two  trees,  varieties  of  Abies  exceUa,  Bound 
some  yew  trees  (Taxm  haccatd)^  a  lime  tree  (TUia  platyphylla),  and 
two  very  old  stumps  of  AUJuea  fnttexj  he  noticed  similar  swarms  of 
insects,  bnt  less  numerous ;  under  other  trees  there  was  not  a  single 
gnat.  He  then  noticed  an  immense  quantity  of  very  limpid  little 
drops  falling  in  the  form  of  fine  rain,  which  became  visible  against  the 
rays  of  the  sun. 

The  phenomenon  was  observable  for  a  fortnight,  at  any  hour  of 
the  day,  and  often,  by  the  light  of  a  lamp,  in  the  night. 

If,  on  hot  days,  with  a  misty  sky,  the  falling  of  the  drops  is  not  to 
be  seen,  it  is  easy  to  prove  the  reality  of  the  fact  by  spreading  a  piece 
of  dark-coloured  silk  material. 

The  following  are  briefly,  in  his  opinion,  the  approximate  causes 
of  this  phenomenon.  At  the  end  of  summer  and  the  commencement  of 
autumn,  vegetation  gradually  suspends  its  activity,  the  tissues  become 
caticularized,  and  consequently  the  transpiration  decreases ;  but  the 
sap  continues  to  rise  in  the  vascular  bandies,  and,  being  no  longer 
utilized  for  the  work  of  assimilation,  its  excess  is  poured  out  by  the 
stomatic  openings  and  the  bordered  pits,  so  peculiar  to  the  cells  and 
vascular  fibres  <^  the  Conifer®. 

This  aqueous  sap  is  nearly  insipid,  perhaps  slightly  purgative, 
and  colourless,  but  in  a  few  days  it  assumes  a  pale  amber  tint. 

B.  CBYPTOGAMIA. 

Cryptogamia  Vascularia. 

Proihallium  of  Salvinia  natan8.t— Bauke  has  investigated  the 
development  of  the  unfertilized  protiiallium  of  Salvinia,  a  point  left 
undetermined  in  Pringsheim's  investigations.  Sachs  has  already 
shown  that  of  the  two  families  of  Rhizocarpese,  the  SalviniacesB  exhibit 
an  intermediate  stage  between  the  other  family,  Marsileace»,  and 
ferns,  especially  in  reference  to  the  structure  of  the  fructification. 
The  development  of  the  unfertilized  prothallium  of  Salvinia  natans 
was  thus  followed  out  by  Bauke.    The  power  of  division  of  the  cells 

♦  *Compte8  Rendiis,'  Ixxxviii.  (1879)  p.  306. 
t  *  Flora,'  Ixii.  (1879)  p.  209. 
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of  the  apical  ridge  is  limited.  In  the  whole  of  its  a&terior  portion 
oell-diyision  has  completelj  ceased  when  abont  four  rows  of  archegonia 
have  been  formed.  The  oonclnsion  of  growth  is  always  indicated  by 
the  pushing  forwards  of  the  archegonia  close  np  to  the  cells  of  the 
apical  ridge;  they  therefore  appear  to  be  directed  towards  the 
margin.  Ardiegonia  were  never  seen  to  originate  from  the  cells  of 
the  marginal  ridge.  Since  no  farther  gro^Hh  takes  place  in  the 
anterior  oireotion,  the  posterior  cells  on  both  sides  of  the  ridge  which 
are  nearest  the  maorospore  retain  their  power  of  division.  There 
remains  therefore  on  each  side  a  n>ne  of  growth,  increasing  down- 
wards, by  the  activity  of  which  a  relatively  broad  wing-like 
appendage  is  produced.  In  this  Bone  of  growth  archegonia  are  con- 
tmually  being  produced,  and  especially  on  the  prolongation  of  the 
ridge  c^  the  prothallium ;  and  since  at  the  same  time  growth  ceases 
gradually  downwards  in  the  marginal  cells,  new  archegonia  are  also 
produced  laterally  towards  the  margin.  Since  the  new  archegonia 
are  produced  in  acropetal  succession,  a  farther  resemblance  of  the 
Salvmiacead  to  ferns  is  here  indicated. 

Bauke  has  also  made  an  additional  observation  on  the  formation 
of  the  ventral  canal-Kwll  of  the  archegonium.  While  the  canal  of  the 
neck  is  at  first  filled  with  granular  protoplasm,  there  is  finally  only  a 
very  small  granular  string  left  within  the  mucilage,  the  loss  of  mass 
being  very  striking.  The  formation  of  the  mucilage  is  therefore  a 
process  of  excretion  or  growth  rather  than  simply  of  swelling.  This 
mdicates  a  similar  origin  of  the  mucilage  to  that  in  the  case  of  ferns. 
No  rhizoids  were  ever  observed  on  the  prothallium  of  Salvinia,  such 
as  occur  in  Marsilea. 

Contribution  to  the  Oerm  Theory.* — ^Dr.  Bobert  Koch  has  pub- 
lished an  important  monograph  on  the  aetiology  of  infectious  traumatic 
diseases  (Wundinfectionsknmkheiten).  The  paper  opens  with  a  defi- 
nition of  the  diseases  treated  of,  and  a  review  of  the  present  state  of 
our  knowledge  with  regard  to  corUagium  vivum,  and  of  the  arguments 
for  and  against  the  doctrine.  Then  follows  a  description  of  the 
author's  method  of  research,  and  thmi  the  most  important  part  of  the 
work,  a  detailed  description  of  his  exact  and  laborious  experiments 
on  artificial  traumatic  diseases. 

1.  SepticoBmia  in  Mice. — ^Putrid  blood  or  infusion  of  meat  was  in- 
jected under  the  skin  of  the  back.  Characteristic  symptoms  showed 
themselves,  and  the  animals  died  in  four  to  eight  hours.  No  bacteria 
were  found  beyond  those  injected,  so  that  in  this  case  the  disease  was 
evidently  due  to  a  soluble  poison  (sepsin),  and  not  to  tiie  agency  of 
microphytes.  In  correspondence  wiUi  this  no  effect  was  produced  by 
very  small  injections  (1  to  2  drops),  except  in  about  one-third  of  the 
cases.  In  these,  different  but  equally  characteristic  symptoms  super- 
vened, death  took  place  in  about  fifty  hours,  and  a  post  mortem 
examination  showed  the  blood  to  be  crowded  with  small  baciUi  about 
1  /u.  in  length,  which  occurred  in  the  vessels  of  all  organs  of  the 

*  '  Untersuchuiigen  Uber  die  Aetiologie  der  WundinfootioDskrankhoiteu,' 
Leipzig,  1878. 
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body,  snironndiiig  the  red  corpnsoles  and  absolutely  filling  the  white. 
Even  ^  drop  of  the  blood  thus  affected  was  able  to  communicate  the 
disease  to  another  mouse,  and  the  disease  was,  in  fact,  carried  through 
seventeen  generations.  There  seems  little  doubt  that  the  bacilli  are 
the  actual  oontagium  of  this  form  of  traumatic  septicadmia.  It  is  a 
curious  circumstance  that  field-mice  and  rabbits  were  not  susceptible 
to  the  disease. 

2.  Progressive  Tissue-necrosis  (Oangrem)  in  Mice, — In  mice  injected 
with  decomposing  blood  there  were  sometimes  found  at  the  place  of 
injection  (in  the  subcutaneous  tissue)  micrococci,  as  well  as  the 
regular  bacilli  of  septicsdmia.  These  micrococci  had  a  diameter  of 
0*5 /A,  multiplied  rapidly,  and  showed  a  great  tendency  to  the  forma- 
tion of  "  chains."  Lymph  from  the  subcutaneous  tissue  infested  with 
these  was  injected  into  a  mouse's  ear.  The  micrococcus-chains  soon 
multiplied  so  fast  as  to  interpenetrate  the  whole  ear,  the  tissue  of 
which  became  so  changed  as  to  be  hardly  recognizable ;  cartilage  cells 
looked  pale,  as  if  treated  with  potash,  and  blood  and  connective-tissue 
corpuscles  were  no  longer  to  be  seen.  It  seems  dear  that  the  septi- 
ccemia-bacillus  is  a  necessary  forerunner  of  the  gangrene-micrococcus. 
An  interesting  pure-culture  experiment  was  tried.  Field-mice,  which, 
as  stated  above,  are  not  susceptible  to  septiccemia,  were  injected  with 
fluid  containing  l>oth  bacilli  and  micrococci.  The  former  had  no 
effect,  the  latter  multiplied  and  caused  death,  and  from  the  animals  so 
affected  both  field  and  house  mice  could  now  be  inoculated,  the 
result  being  always  gangrene  and  never  septicaemia. 

3.  Progressive  Abscess-formation  in  Babbits. — Babbits  were  injected 
with  putrid  blood.  A  flat,  hard,  lenticular  infiltration  was  gradually 
formed  at  the  place  of  injection,  producing  at  last  a  fatal  abscess  in 
the  subcutaneous  tissue.  The  abscess  was  covered  by  a  thin  layer  of 
micrococcus-zoogloea ;  its  cheesy  contents  were  finely  granular,  and 
contained  no  bacteria,  but  were  probably  derived  from  the  zoogloea 
and  from  the  enclosed  dead  tissues.  The  individual  micrococci  were 
0*15  fi  in  diameter.  The  blood  of  rabbits  dying  from  this  disease 
produced  no  infection,  but  the  disease  was  communicated  by  injecting 
a  little  of  the  interior  of  the  abscess  rubbed  up  in  water. 

4.  Pycemia  in  Babbits, — A  rabbit  was  injected  with  fluid  obtained 
by  macerating  mouse-skin  in  water.  A  purulent  infiltration  of  the 
subcutaneous  tissue  resulted,  accompanied  by  swelling  of  the  spleen, 
morbid  changes  in  lungs  and  liver,  and  peritonitis.  Micrococci 
abounded  in  the  affected  places,  occurring  in  the  blood-vessels  sur- 
rounding the  corpuscles,  and  forming  accumulations  which  some- 
times quite  obstructed  the  lumen.  These  micrococci  are  distinguished 
from  those  of  gangrene  and  abscesses  by  not  forming  chains  or 
zoogloBa,  and  by  their  size  (0*25  ft).  For  inoculation,  ^  oi  2k  drop 
was  sufficient,  but  not  ycW* 

5.  Septicaemia  in  EMiis, — The  animals  were  injected  with  a 
putrid  infusion  of  meat.  A  purulent  accumulation  (jauchige  Yereiter- 
ung)  took  place,  and  the  subcutaneous  tissue  in  the  neighbourhood 
became  filled  with  a  watery  fluid,  containing  large  oval  micrococci 
(diameter  0  -  8  to  1  //),  which  also  occurred  in  the  kidney  and  spleen. 
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Injection  of  6  to  10  drops  of  the  OBdema  fluid  c(nmnimicated  the  fettal 
symptomB* 

0.  ErysipelcUoui  Proee$8  in  BabhU$, — ^The  ear  was  injected  with 
monse'g  dung,  softened  in  distilled  water.  The  organ  became  red, 
swollen,  and  flabby,  and  was  fonnd  to  contain  large  numbers  of 
bacilli  8  ft  in  length  and  0*8  ft  in  diameter.  The  author  failed  to 
communicate  the  disease  to  other  animals. 

After  the  description  of  these  experiments,  Koch  devotes  a  few 
pages  to  splenic  fever,  and  then  sums  up  his  results,  and  discusses 
their  importance.  For  the  first  five  cases  there  is  complete,  for 
the  sixth  partial  evidence  of  parasitic  nature.  Infection  is  pro- 
duced by  so  small  a  quantity  of  fluid,  that  toxic  effects  are  quite 
excluded.  For  each  disease  the  bacterium-form  is  distinct  and  un- 
changeable ;  this  is  the  most  important  result  of  all.  The  living  body 
is  the  best  possible  pure-culture  apparatus. 

Some  former  writers  have  stated  that  the  virulence  of  the  poison 
in  these  diseases  increases  constantly  in  successive  generations ;  Eoch 
considers  that  it  increases  up  to  the  second,  or  latest  the  third  gene- 
ration, and  then  remains  constant. 

Vature  of  the  Fur  on  the  Tongue.* — ^The  fur  on  the  tongue  is 
generally  stated  to  consist  chiefly  of  epithelial  cells  usually  sodden  and 
granular,  though  Bobin,  Edlliker,  Billroth,  and  others  have  described 
fungi  as  existing  in  it  or  in  the  buccal  mucus. 

According  to  Mr.  H.  T.  Butlin,  Schizomycetes  form  the  essential 
constituent  of  the  fur. 

On  68  healthy  tongues  examined,  fur  was  found  on  all  except  one ; 
and  on  178  tongues  of  persons  suffering  from  disease  or  accident,  on 
all  except  two. 

Microscopical  examination  of  the  results  of  scraping  gave  in 
nearly  every  instance  the  same  results :  (1)  DSbris  of  food  and  bubbles 
of  mucus  and  saliva ;  (2)  Epithdium ;  (3^  Masses  which  appeared  at 
first  to  consist  of  granular  matter,  but  which  are  the  gloea  of  certain 
forms  of  Schizomycetes. 

That  the  last-named  of  these  three  is  the  essential  constituent  is 
proved  by  the  fact  that  the  quantity  of  the  glosa  depends  roughly 
upon  the  quantity  of  fur,  and  that  its  position  upon  the  tongue  cor- 
responds with  that  of  the  fur,  both  covering  the  tops  of  the  filiform 
papillad,  but  not  usually  lying  between  them. 

In  order  to  ascertain  itie  true  nature  of  the  gloea,  and  to  obtain  it 
in  a  purer  form,  it  was  cultivated  upon  a  warm  stage  (30^-38^  CX 
Several  fungi  were  discovered,  but  only  two  of  these  were  present  m 
every  instance.  Micrococcus  and  BaciUus  subtilis;  and,  as  the  gloea 
produced  artificially  was  similar  to  that  existing  naturally  in  the 
tongue-fur,  it  is  believed  that  fur  is  composed  essentially  of  tibese  two 
fungL  Micrococcus  developed  abundantly  and  rapidly,  forming  large 
masses  of  yellow  or  brownish-yellow  colour.  Bacillua  did  not  deve- 
lop, but  existed  in  greater  or  less  abundance  in  all  the  cases  examined. 
Its  development  was  probably  prevented  by  the  presence  of  other 

♦  '  Proo.  Roy.  Soc.,'  xxviii.  p-  ^8^- 
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doToloping  organisms,  from  which  it  was  found  impossible  to  separate 
it.  It  appeared  to  be  identical  with  the  Lepiothrix  Jmccalia  of  Bobin. 
Althou^  it  did  not  deYelop  under  artificial  conditions,  it  is  probable 
that  development  takes  plaice  freely  npon  the  surface  of  the  tongue. 
Its  habitual  occurrence  tiiere,  and  the  presence  of  spore-bearing  fila- 
ments, fftvour  this  yiew. 

Besides  these  fungi,  there  were  present,  more  or  less  constantly,  Bac- 
terium tertnOf  Sarcina  verUriculi^  Spirochceta  plic€Uili8j  and  a  larger  form 
of  Spirillum,  Sarcina  vefUriculi  was  frequently  present,  and  generally 
developed  quickly,  forming  large  masses  of  a  yellow  or  brownish- 
yellow  colour.  Spirochceta  plicatiUs  occurred  only  in  two  or  three  of 
the  specimens  examined.  Bacterium  termo  existed  in  some  of  the 
furs,  and  twice  developed  with  such  rapidity  that  the  whole  of  the 
fluid  was  crowded  with  these  organisms. 

The  slime  between  and  around  the  teeth  was  found  to  consist  of 
the  same  fungi  as  the  tongue-fur,  but  the  rods  of  bacillus  were  longer, 
probably  owing  to  the  disturbing  causes  being  fewer. 

Vfhea  thin  the  fur  can  only  be  scraped  off  with  difficulty,  and 
always  brings  with  it  numerous  fragments  of  the  hair-like  processes 
whicn  form  the  terminations  of  the  filiform  papillsB.  But  when 
thicker,  soft  and  moist,  it  can  be  removed  in  considerable  quantity 
with  ease. 

Supposed  Amylaceous  Substance  in  Fungi.* — ^The  entire  group 
of  Fungi  are  generally  stated  to  be  altogether  destitute  of  both 
chlorophyll  and  starch.  In  his  investigations  of  the  Pyrenomycetes, 
M.  Cri6  believes  that  he  has  detected  an  amylaceous  substance  in  the 
asci  of  Sphcaria  Desmazieri.  The  young  asci,  having  a  length  of  ^m 
0'005  to  0*007  mm.,  proceed  from  &e  hymenium  of  a  perfectly 
dosed  perithecium,  and  have  hard  and  very  dark  walls;  they  are 
simple  cylindrical  cells,  formed  from  a  homogeneous  or  finely  granular 
protoplasm,  miveloped  by  a  single  membrane.  The  existence  at  this 
period  of  an  amylaceous  globule  is  very  perceptible,  presenting  the 
appearance  of  a  simple  point  occupying  the  summit  of  the  ascus. 
This  globule,  which  is  distinctly  organized,  increases  gradually  in 
size  by  intussusception,  as  can  be  proved  by  Uie  iodine  reaction,  which 
shows  also  that  it  is  composed  of  granulose.  The  globule  appears  to 
take  no  part  in  the  formation  or  nutrition  of  the  spores,  but  is  ex- 
pelled f]X>m  the  summit  of  the  ascus  immediately  before  their  dis- 
semination. It  appears  to  consist  of  true  starch,  but  is  formed  in  perfect 
darkness,  from  a  protoplasm  destitute  of  chlorophyll,  and  insoluble 
in  the  cell-sap.     He  proposes  for  it  the  term  amylamycine. 

M.  do  Seynes,  however,  contests  the  view  of  this  structure  taken 
by  M.  Cnk\  He  points  out  that  in  many  of  the  SphaBriaceaB  the  asci 
are  composed  of  two  utricles  or  membranes,  one  enclosed  within  the 
other.  The  inner  membrane  is  sometimes  permanent  and  bears  the 
spores  on  its  outside  when  it  bursts  the  outer  membrane.  Sometimes 
it  is  transitory,  and  disappearp  as  the  spores  are  being  formed,  when 
it  is  difficult  of  detection.    Berkeley  and  Broome,  the  first  describers 

♦  •  Comptes  Rendus,'  Ixxxviit  (1879)  p.  769. 
t  Ibid.,  p.  820. 
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of  the  Sphceria  Desmazieri,  describe  this  izrner  membnoie  as  being 
fiimiBhed  with  an  oblong  process  at  the  tip;  and  it  is  this  " oblong 
process"  which  M.  One  has  mistaken  for  an  amylaceous  substance. 
When  first  formed  it  is  in  intimate  connection  witii  the  membrane  of 
the  ascus,  and  remains  attached  to  it  after  the  formation  of  the  spores ; 
the  narrow  neck  which  unites  them  becomes  thicker,  so  that  the 
corpuscle,  at  first  spherical,  becomes  pearnshaped*  The  same  struc- 
ture, with  slight  variation,  was  obserred  in  two  allied  species,  BoaeHinia 
Aquila  and  JB.  Thdena. 

Cellules  en  boucle.* — The  peculiar  cells  found  in  some  fdngi  and 
known  as  '^cellules  en  boucle"  or  ** Schnallenzellen,"  already  de- 
scribed by  HofiEhiann  and  de  Bary,  have  receiyed  further  attention  from 
M.  de  Seynes. 

They  are  distinguished  by  the  presence  of  a  rounded  appendage 
placed  here  and  there  on  their  external  wall.  This  is  a  cyiindri<^ 
cellular  formation,  very  short  and  of  small  diameter,  proceeding  from 
the  cell  below  a  septum,  and  united  with  it  either  in  its  entire 
length  or  only  by  its  summit.  The  cavity  of  this  small  cellular 
excrescence  usually  remains  in  communication  with  that  of  the  cell 
from  which  it  emanates,  but  is  sometimes  separated  by  a  septum. 
The  writer  believes  these  structures  to  be  simply  an  arrested  con- 
dition of  cells  in  the  act  of  multiplication.  They  are  well  shown  in 
the  pseudo-parenchyma  of  the  receptacle  of  Fistulina. 

Anthracnose  of  the  Vine.t — M.  Comu  gives  a  full  description  of 
the  disease  of  the  vine  known  as  "anthracnose,**  from  the  neighbourhood 
of  Narbonne,  where  it  is  conmiitting  great  ravages.  The  cause  of  the 
disease  is  a  fungus  considerably  smaller  than  the  oidium,  but  committing 
even  greater  devastation.  It  appears  to  be  strictly  annual,  and  makes 
its  appearance  on  the  green  organs  during  the  season  of  fine  weather. 

Aschotricha.:^ — M.  Bainier  describes  two  species  of  Asohotricha 
grown  on  damp  linen. 

The  first  is  very  abundant  and  of  an  elegant  appearance.  In  the 
centre  are  the  naked  asci ;  at  first  elongated,  subsequently  round,  and 
so  small  as  to  bo  difficult  to  distinguish.  Each  contains  eight  smooth 
ascospores,  oblong  and  yellow  when  mature.  Dispersed  among  tho 
asci  are  paraphyses,  black  filaments,  the  extremities  of  which  are 
finally  transformed  into  a  segmented  club-shape.  The  paraphyses 
branch  and  anastomose.    The  conidia  have  no  special  supports. 

The  second  species,  less  common  and  often  much  smaller,  is  dis- 
tinguished at  first  sight  by  the  absence  of  the  club-shaped  extremities 
of  the  paraphyses,  which  also  do  not  anastomose.  The  conidia  are 
not  round,  but  have  somewhat  the  form  of  little  corkscrews. 

Development  of  Sclerotia.§ — M.  Comu  has  followed  out  the  re- 
searches of  Tulasne  and  Leveill6  as  to  the  part  played  by  the  "  sclero- 
tium  "  in  the  development  of  certain  fungi,  confiming  on  the  whole 
the  previous  observations. 

♦  *  Bull.  Soc.  Dot.  Franco,'  xxv.  (1878)  p.  9.5. 
t  Ibid.,  p.  227.  X  Ibid.,  p.  245. 

§  Ibid.,  p.  176. 
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The  fimgas  which  gives  rise  to  the  '*  solerotium  oomplanatom," 
not  uncommon  in  the  neighhoorhood  of  Paris,  is  Clavaria  juncea, 
while  the  species  which  grows  from  the  deyelopment  of  the  sclerotinm 
is  a  very  delicate  one,  placed  in  an  allied  genus,  and  known  as 
Tyjphula  phacorrhizfiy  which  was,  however,  described  by  Desmazi^res  as 
a  variety  of  Clavaria  Juncea  parasitic  on  the  sclerotinm.  The  *'  sclero- 
tinm varinm "  was  found  to  develop  into  a  Peziza  allied  to  P.  tube- 
rasa.  The  sderotium  which  gives  rise  to  Agaricus  cirraiua  is  "s. 
subterranenm  var.  trrmcorum.*'  The  *' sclerotinm  varium"  causes  a 
destructive  disease  in  Jerusalem  artichokes. 

Hew  Oenus  of  SphsBriaceo.* — Some  years  ago  M.  de  Seynes 
gathered  in  a  garden  in  the  neighbourhood  of  Montpellier  a  twig  of 
wood,  on  which  were  black  elevations  caused  by  the  attacks  of  a  fungus 
belonging  to  a  genus  new  to  science,  to  which  he  gave  the  name 
Euryuteca  monapdiensis.  While  belonging  to  the  Sphferiaceas  it  ap- 
pears to  present  some  characters  intermediate  between  that  family 
and  the  Tuberace».  The  asci  are  placed  in  considerable  numbers 
side  by  side  in  the  tissue  of  the  stroma ;  they  are  of  an  elliptical  form, 
with  transparent  walls,  and  measure  about  0*04  to  0*055  m.  The 
spores  are  large,  0*025  to  0*08  m.  in  length,  the  number  in  each 
ascus  varying  between  four  and  eight,  as  is  frequently  the  case  in  the 
TuberacesB.    There  are  no  paraphyses. 

Specific  Differences  among  the  TSTedmem.^— The  Juniperus  Oxy- 
cedri  of  the  Mediterranean  region  is  often  attacked  by  a  Podisoma, 
which  has  generally  been  regarded  as  identical  with  the  P.  Juniperi 
so  abundant  on  the  common  juniper.  M.  Gomu  has  succeeded  in 
studying  this  fungus  by  cultivating  it,  in  its  form  of  Bceatdia 
lacerata,  on  the  leaves  of  the  hawthorn,  and  has  fully  established  its 
identity. 

The  spermogonia  appeared  abundantly  at  the  end  of  fifteen  days 
or  less.  It  is  probable,  however,  that  many  ^cidia  which  appear 
identical  are  not  so  in  reality.  De  Bary  has  shown  that  the  species 
parasitic  on  the  haricot  and  the  common  bean,  so  alike  externally,  are 
not  identical,  but  diflbr  from  one  another  as  greatly  as  the  Uromyces 
Phaseolorwn  and  U.  Fahoi  from  which  they  proceed.  It  is  much 
more  difficult  to  distinguish  from  one  another  the  cDcidial  than  the 
telentospore  forms ;  and  it  is  no  doubt  for  this  reason  that  the  num- 
ber of  species  of  Puccinia  is  much  greater  than  that  of  .^idium, 
even  when  from  the  former  are  excluded  those  which,  like  P.  DiarUhi 
and  P.  Malvaeearum,  reproduce  themselves  directly  without  any 
alternation  of  generations.  Of  two  hawthorn-bushes  on  which  the 
spores  of  the  Podisoma  were  sown,  one  perished  entirely,  the  other 
appeared  to  die  all  except  a  single  bough,  which,  when  the  plant  was 
placed  in  a  sreenhouse,  gave  birth  to  a  branch  of  very  peculiar  struc- 
ture, with  ^ort  sessile  leaves  and  axillary  branches,  the  whole  of 
which  was  strongly  infested  with  the  Boestelia,  appearing  in  February, 
fiitf  from  its  normal  time  of  year.    The  parasite  was  feeble,  and  pro- 

♦  *  Bull.  Boc.  Bot.  Franco,'  xxv.  (1878)  p.  87.  t  Ibid.,  p.  221. 
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dnoed  but  a  small  nnmber  of  spermogonia.  This  shows  that  alihongli 
the  Boestelia  is  strictly  annual,  the  mycelinm  may  retain  its  yitality 
for  a  time  in  the  tissue  of  the  host. 

]f  eoYOSsia,  a  If  ew  Oenus  of  TTstilagiiLesB.* — ^Von  Thfimen  has  de- 
tected in  the  ovary  of  Molinia  co&ndea — a  grass  on  which  no  parasite 
of  the  kind  has  hitherto  been  observed — an  ustilagineous  fungus, 
which  he  makes  the  type  of  a  new  genus  nearly  allied  to  TiUeHa^  and 
describes  under  the  name  Voma  MolinuB  (subsequently  altered  to 
Neovoaaia,  the  former  name  having  been  already  appropriated). 

The  mycelium  consists  of  slender  hyaline  hyphse,  4  to  5  mm. 
thick,  not  distinct  at  the  apex,  but  forming  a  pseudasous  or  gela- 
tinous follicle  subpersistent  around  the  mature  spore,  with  a  rather 
long  cormoid  process ;  the  spores  are  dusky,  and  ellipsoidal  or  ovate. 
The  origin  of  the  spores  at  the  ends  of  the  hyph»,  and  their  formation 
in  the  gelatinous  sac,  are  very  characteristic,  as  well  as  the  remain- 
ing of  the  spores  within  this  sac  even  when  ripe;  while  those  of 
TiUetia  present  at  the  same  age  no  trace  of  ilie  gelatinous  layer 
which  previously  enveloped  them,  but  are  perfectly  free. 

Injection  of  Bacteria  into  the  Blood  without  any  Toxic  EfE&et8.t 
— Professor  Livon  states  that  he  has  injected  into  the  femoral  or 
jugular  veins  of  various  dogs  different  liquids  in  a  state  of  putrefEustion — 
bile,  urine,  &c. — and  containing  a  large  quantity  of  Bacteria^  without 
any  other  result  than  a  certain  amount  of  lassitude ;  the  only  change  in 
the  blood  was  an  augmentation  in  the  number  of  the  white  corpuscles ; 
autopsy  revealed  no  lesions.  We  draw  attention  to  these  statements 
chiefly  because  it  does  not  seem  to  be  as  generally  understood  as  it 
should  be,  that  ordinary  atmospheric  bacteria  do  not  set  up  fer^ 
mentative  changes  in  the  healthy  living  organism ;  BctdUus  will  pro- 
duce splenic  fever  in  healthy  organisms,  but  these  forms  require  for 
their  perfect  development  free  exposure  to  oxygen,  which  is  very  fi^r 
from  being  the  case  with  Bacterium  termo. 

Anthrax  and  its  Cause.} — M.  Paul  Bert  states  that  the  blood  of 
animals  suffering  from  anthrax  Q^  charbon  *'),  when  submitted  to  great 
pressure  of  oxygen,  retains  its  mortal  capabilities  for  ninety-nine  hoars, 
but  no  *'  bacteria "  were  seen ;  similar  blood,  treated  with  three  to 
four  times  its  volume  of  strong  alcohol,  gave  just  the  same  results  ; 
and  he  concludes  that  the  bacteria  are  neither  the  cause  nor  the 
**  necessary  effect "  of  the  disease,  but  that  its  virus  is  of  the  same 
nature  as  that  of  cow-pox  or  of  glanders.  He  further  states  that 
the  blood  of  the  dog  suffering  from  the  disease  is  not  poisonous  to 
another  dog  or  to  the  guinea-pig. 

M.  Leflaive,  speaking  at  the  same  ^  stance,"  stated  that  he  believed 
he  had  shown  ^at  in  the  Herbivora  the  poison  resulted  in  a  general 
affection  of  the  whole  system,  while  in  man  it  only  gave  rise  to  a 
local  affection,  the  blood  not  containing  the  virus,  and  l^ing  therefore 
incapable  of  propagating  the  disease.  What  obtains  in  man  appears 
also  to  M.  Leflaive  to  obtain  in  the  Oamivora ;  in  which  case  we  get 


♦  it 


*  Oesterr.  Bot  Zeitsch.,'  xxix.  (1879)  p.  18. 
t  *CR.  Soo.  Biol.'  for  1877  (1879),  p.  355.  %  Ibid.,  pp.  19, 20. 
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an  explanation  of  Professor  Bert's  results.  At  a  later  meeting* 
M.  Bert  stated  that  the  results  of  some  experiments  on  a  guinea-pig, 
which  had  been  poisoned  with  the  morphological  element  ('*  bac- 
terium ")  of  anthrax  poisoning,  and  whose  blood  lost  completely  its 
toxic  effBcts  after  a  week's  treatment  with  compressed  oxygen  or  con- 
centrated alcohol,  had  led  hinci  to  believe  that  there  were  two  maladies 
confounded  under  the  name  of  the  *'  charbon" ;  that  one  is  virulent  and 
owes  its  origin  to  the  matter  precipitated  by  alcohol,  while  the  other 
is  merely  micro-parasitic  ;  it  is  possible  that  the  two  states  may  co- 
exist in  the  same  animal,  but,  where  the  poisoning  has  been  of  the 
virulent  type,  Bert  found  but  few  bacteria ;  in  the  guinea-pig  it  was 
noticed  that  iJie  '*  virulent  blood  "  killed  in  ten  to  twelve  hours,  and 
the  blood-corpuscles  were  crenulated,  while  with  the  *'bacterian 
blood"  death  occurred  after  thirty  to  thirty-six  hours,  and  the  corpuscles 
retained  their  original  character. 

The  volume  already  cited  also  contains  (p.  442)  an  account  of  a 
pathological  investigation  on  the  human  subject ;  ^e  patient  was  a 
carrier  of  meat  who  had  cut  his  chin  with  a  razor ;  during  life  a  drop 
of  blood  revealed  the  presence  of  long  "  bacteridia  "  (^  nmi.  in  length). 
The  patient  exhibiting  a  very  low  temperature  (33^  0.),  the  respiratory 
gases  were  examined,  and  it  was  found  that  he,  a  man  weighing  80 
kilogrammes,  absorbed  7  *  924  litres  of  oxygen,  and  gave  off  6  *  800  litres 
of  carbonic  acid  in  an  hour ;  in  other  words,  only  about  one-third  of 
the  healthy  quantity  of  oxygen  was  inspired.  In  pursuance  of  the 
subject  (p.  465),  M.  Begnard  gives  an  account  of  the  investigations 
which,  with  the  aid  of  another  colleague,  he  had  made  on  a  dog ;  here 
again  the  results  of  anthrax  poisoning  were  a  diminution  in  the  amount 
of  oxygen  absorbed  and  of  carbonic  acid  exhaled,  together  with  a 
great  fall  in  temperature,  and  the  presence  of  a  quantity  of  bacteria 
in  the  blood.  Previous  to  inoculation  with  the  anthrax  poison,  the 
blood  of  the  dog  absorbed  20*4  c.c.  of  oxygen  per  100  grammes, 
while  after  poisoning  the  same  quantity  of  blood  absorbed  26  c.c. 

Iiichenes. 

liohenological  Beview. — ^The  *Bevue  Mycologique  *  is  in  future 
to  deal  with  Lichens  as  well  as  Fungi,  the  editor  being  of  opinion 
that  the  change  is  justified  on  account  of  ''the  points  of  con- 
tact which  in  certain  genera  so  intimately  unite  the  Lichens  to  the 
Fungi,  and  which  are  so  evident  even  to  observers  the  most  disposed 
to  defend  the  autonomy  of  Lichens  as  a  distinct  fiunily,  that  they  have 
not  hesitated  to  declare  in  their  writings  that  it  was  difficult  to  say 
where  the  Lichens  ended  and  the  Fungi  began." 

Algfls. 

Power  of  Algfld  to  resist  Cold.f — At  a  recent  meeting  of  the 
Botanical  Society  of  France,  M.  Gomu  stated  that  he  had  seen 
several  Chlorophyce®,  and  especially  Hydrodictyon,  growing  beneath 
ice.     Pdlfndla  hyalina  produced  myriads  of  zoospores  in  a  vase  filled 

♦  *CR.  Soc.  Biol/  for  1877  (1879),  p.  317. 
t  *  Bull.  8oo.  Bot.  France,'  xxv.  (1878)  p.  79. 
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with  melting  ice.    HaBiuatooooons  vegetates  at  very  low  temperatures, 
even  beneath  ioe. 

Marine  Algp  of  the  Gnlf  of  Naples.* — ^P.  Falkenberg  gives  a 
list  of  the  marine  algsB  found  at  Naples,  which  will  be  exceedingly 
nseful  to  the  student  of  these  forms  who  visits  that  region  :  the  most 
complete  work  on  the  subject  is  very  old,  inasmuch  as  it  was  published 
in  1823 — the  '  Hydrophytologia  Eegni  Neapolitani'  of  the  famous 
Delle  Chiaje. 

The  systematic  portion  of  the  essay  is  based  upon  Agardh's  work 
on  these  forms ;  but  there  is  also  given  in  addition,  notes  on  the 
times  at  which  the  algSB  were  found  and  of  their  times  of  fructifica- 
tion, while  the  localities  of  the  rarer  forms  are  also  indicated.  The 
list  contains  the  enumeration  of  six  algsB  from  Messina,  which  are  not 
mentioned  in  Langenbach's  list ;  some  of  these  are  new  to  the  flora  of 
the  Mediterranean* 

New  Diatoms.t — P.  Bichter  records  two  new  fresh-water  species 
of  DiatomacesB  belonging  to  the  genus  Homceodadic^  hitherto  known 
as  an  almost  entirely  marine  genus,  which  he  calls  H.  germaniea  and 
H.  conferta.  They  were  found  in  a  mill-stream  near  Leipzig, 
growing  amongst  Cladophora,  within  reach  of  the  spray  of  the  mill- 
wheel.  The  ground  in  the  neighbourhood  is  strongly  impregnated 
with  salt. 

Terrestrial  Diatoms.)  —  M.  J.  Deby  recalls  the  inquiry  of 
Ehrenberg  §  as  to  how  it  was  that  amongst  the  400  species  of  diatoms 
found  in  the  environs  of  Berlin,  the  two  species  which  were  most 
common  in  the  atmospheric  **  dust "  of  all  parts  of  the  world,  and  at 
all  elevations  above  the  level  of  the  sea,  Eunotia  (Nitzschia)  amphyoxis 
and  Pinnularia  borecdia,  and  which  were  also  those  met  with  most 
frequently  in  dust  deposits  at  Berlin,  were  of  the  greatest  rarity  in  a 
living  state  on  the  ground.  He  points  out  that  few  naturalists  have 
occupied  themselves  with  the  search  for  diatoms  outside  their  usual 
habitat  in  the  sea  or  fresh  water,  with  the  exception  of  the  late  Mr. 
Walker  Arnott,  in  whose  collection  are  two  gatherings  obtained  from 
moss  growing  on  elms  at  Ulverston  and  in  Perthshire.  Mr.  0.  John- 
son, of  Lancaster,  and  the  Bev.  —  Cresswell,  of  Teignmouth,  have 
also  made  similar  collections. 

The  following  were  the  species  obtained : — Orthosira  mirabiUs,  0. 
spinosa,  Navicula  mutica,  N.  pusiUa,  Pinnularia  horealisy  Nitzachia 
amphyoxis.  Amphora  ajffinis,  Achnantidium  coarctatum. 

These  species,  and  probably  many  others,  M.  Deby  considers  to 
be  essentially  muacicole,  living  habitually  on  trees  and  in  other  places 
exposed  to  atmospheric  vicissitudes ;  and  he  recommends  the  methodical 
washing  of  mosses  wherever  found,  with  a  view  of  forming  a  list  of 
Bacillaria  which  they  contain  in  a  living  atcUe.  The  presence  of  these 
species  in  the  mosses  of  trees  explains  the  fact  of  their  presence 

♦  *  Mitt.  Zool.  Stat.  NeapeV  i.  (1879)  p.  217. 

t  *Hedwigia,'  xviii.  (1879)  p.  64. 

X  •  BulL  8oc.  Beige  Micr.,*  v.  (1879). 

§  *  Uebersioht  der  eoit  1847  fortgesetzteu  UnterBucbungen,  &c.'  (1871)  p.  102. 
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in  the  atmospherio  dnst  without  being  found  in  a  living  state  in 
adjoining  water ;  and  thus  Ehrenberg's  question  is  answered. 

It  is  very  possible  that  these  diatoms  belong  to  those  in  which  the 
phenomena  of  deduplication,  conjugation,  and  formation  of  spores  are 
the  most  active,  rapid,  and  easy  to  follow,  and  it  is  on  this  account 
that  the  study  of  terrestrial  diatoms  deserves  attention. 

The  Eev.  George  Davidson,  of  Scotland,  told  M.  Deby  that  for 
several  years  he  has  searched  mosses  for  diatoms,  and  has  found 
that  the  mosses  growing  at  the  foot  of  elms  on  the  side  exposed  to  the 
north  furnish  the  greatest  number. 

MICBOSCOPY,  &o. 

Method  of  preseivin^  Infusoria,  &c.* — ^M.  Certes  repeats  in  the 
*  Journal  de  Micrographie '  the  account  of  his  observations,  which 
have  already  appeared  in  the  '  Comptes  Eendus,'  f  to  which  he  adds 
the  following  remarks : — 

To  obtain  good  preparations  the  following  conditions  must  be 
fulfilled. 

1.  The  absence  of  any  movement  of  the  cover-glass  which  could 
crush  the  Infasoria. 

2.  Bapid  action  of  the  osmic  add  and  comjplete  elimination  of  the 
reagent  as  soon  as  the  desired  action  is  obtained. 

3.  Slow  and  progressive  action  of  the  colouring  reagent,  whatever 
it  is,  and  elimination  of  it  by  glycerine. 

4.  Very  slow  substitution  of  the  pure  glycerine  for  the  diluted  and 
coloured  glycerine. 

5.  Hermetical  sealing,  which  cannot  be  obtained  either  with 
paraffin  or  with  sealing  wax  dissolved  in  alcohol,  or  with  Canada 
balsam  if  the  margins  of  the  preparation  are  not  perfectly  dry. 

Hsematozylic  Eosin  and  its  emplo3nnent  in  Histology.^ — It  is 
known  that  eosin,  soluble  in  water,  colours  the  protoplasm  of  the  cell 
elements,  without  having  any  selective  action  for  the  nuclei,  so  that  when 
wo  wish  to  bring  out  these  latter  in  a  preparation  coloured  with  eosin, 
recourse  must  be  had  to  the  method  of  double  colouring  proposed  in 
1876  by  Wissotsky,  a  method  which  is  long  and  requires  several 
successive  washings,  which  easily  leads  to  the  deterioration  of  the 
sections.  Moreover,  alcoholic  or  aqueous  solutions  of  eosin  precipitate 
that  of  haematoxylin  prepared  after  Boehmer's  classic  formiQa. 

M.  J.  Benaut,  having  remarked  that  eosin  in  an  aqueous  or 
alcoholic  solution  does  not  precipitate  the  hsematoxylin  of  Boehmer*s 
liquid,  when  the  mixing  is  effected  in  the  presence  of  neutral  glyce- 
rine, conceived  the  idea  of  employing  a  liquid  prepared  in  this  manner. 
He  mixes  one  part,  by  volume,  of  neutral  glycerine  and  one  part  of  a 
saturated  solution  of  eosin  in  alcohol  or  water  (according  as  pure 
eosin  or  eosin  k  la  potasse  is  used).  There  is  then  added  drop  by 
drop  hsDmatoxylin  prepared  according  to  Boehmer's  formula  until  the 

♦  *  Jouni.  de  Micr.,'  ill.  (1879)  p.  242. 

t  See  this  Journal,  ii.  (1879)  p.  831. 

X  *  Comptes  Eendus,*  Ixxxviii  (1879)  p.  1039. 
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green  flnoresoence  of  the  mixture  is  scaroely  visible.  The  filtered 
liquid  gives  a  violet  solution,  which  he  calls  hcemcUoxyUc  eonn,  and  is 
employed  in  the  same  way  as  picro-carminate  of  ammonia  in  mounting 
preparations  in  glycerine  or  in  Canada  balsam.  In  the  latter  case 
the  dehydrating  is  effected  with  alcohol  chfurged  with  eosin  and 
clarified  with  oil  of  cloves  similarly  charged. 

Preparations  made  after  the  action  of  osmio  acid  or  chromic  solu- 
tions colour  very  well  with  this  reagent,  showing  very  regular  dif- 
ferentiations. The  nuclei  are  tinted  violet,  the  connective  tiBsue 
pearl-grey,  the  elastic  fibres  and  the  blood-corpuscles  dark  red,  the 
protoplaffln  of  the  cells  and  the  axis  cylinders  of  the  nerv^-tubes  a 
very  intense  light  rose,  &c. 

In  treating  sections  of  the  salivary  glands  of  Helix  PomcUia,  the 
author  discovered  two  kinds  of  cells — ^the  one  secreting  mucus  and 
colouring  an  intense  blue,  the  other  secreting  a  special  matter  distinct 
from  mucus  and  colouring  rose;  this  distinction  is  not  observable 
when  other  colouring  matters  are  used. 

In  sections  of  the  salivary  glands  of  mammals,  and  particularly 
of  the  Solipedes,  the  same  fact  is,  remarkable  to  say,  presented.  In 
each  acinus  (from  an  ass)  the  dear  cells  which  secrete  the  mucus  were 
coloured  pale  Hue  ;  the  nucleus  buried  at  the  base  was  coloured  violet 
The  crescent  cells  of  Gianuzzi,  that  is,  the  ceUs  which  secrete  the  salivary 
fermentf  were  coloured  a  deep  rose  and  showed  a  violet  nucleus  contained 
in  the  centre  of  the  protoplasmic  mass. 

Brosioke's  Staining  Method.* — ^Dr.  G.  Brosicke,  of  Berlin,  recom- 
mends a  combination  of  osmic  acid  and  oxalic  acid  for  staining  the 
tissues,  instead  of  osmic  acid  alone. 

Small  pieces  of  the  tissue,  or  prepared  sections,  are  placed  for  an 
hour  in  one  per  cent  osmic  acid  solution,  and  then  carefully  washed 
to  remove  all  super^uous  acid.  They  are  then  immersed  for  twenty- 
four  hours  or  longer  in  a  cold  saturated  aqueous  solution  of  oxalic 
acid  (one  to  fifteen),  and  are  ready  for  examination  in  water  or 
glycerine. 

The  result  is  that  while  certain  substances,  such  as  mucin,  cella- 
lose,  starch,  bacteria,  the  outer  coat  of  certain  fungi,  <&x$.,  are  scarcely 
at  all  coloured,  other  tissues,  such  as  the  vitreous  humour,  the  sub- 
stratum of  the  cornea,  the  walls  of  the  capillaries,  and  various  inter- 
cellular connective  tissues,  appear  of  a  bright  carmine ;  and  muscular 
fibres,  tendon,  hyaline  cartilage,  the  outer  fibrillary  substance  of 
decalcified  bone,  and  most  of  the  tissues  rich  in  albumen  are  stained  a 
darker  carmine.  The  grey  substance  of  the  central  nervous  system, 
most  nuclei,  and  many  cells,  assume  a  dark  Burgundy  red  tint.  In 
all  these  cases,  however,  each  particular  tissue  is  stained  a  slightly 
difieront  shade,  so  that  it  can  be  readily  distinguished  from  its 
neighbours. 

None  of  the  objects  treated  by  this  method  swell  up  or  exhibit 
signs  of  internal  coagulation.  The  oxalic  acid  produces  darker  or 
lighter  shades  in  proportion  to  the  length  of  time  the  specimen  had 

♦  •  Sci..GoBBip,'  No.  175  0879)  p.  160. 
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preTionslj  been  immersed  in  osmic  acid,  and  if  the  latter  has  once 
completely  blackened  the  tisBue,  the  oialic  acid  is  powerless  after- 
wards to  redden  it.  Mixed  solutions  of  osmic  acid  and  oxalic  acid 
stain  proportionally  to  the  relative  strength  of  each.  The  chief 
drawback  to  this  method  is  the  small  penetrating  power  of  osmic 
acid,  which  preyents  the  whole  thickness  of  a  specimen  from  being 
eqnaUy  stained. 

Method  of  ftxamining  Living  Cells  of  Larva  of  If  ewt,  see  p.  692. 

TTndescribed  Hiorosoopes. — We  believe  that  the  following  Micro- 
scopes have  never  yet  belBn  described  in  any  English  treatise  or 
journal.  We  propose  to  add  from  time  to  time  the  descriptions  of 
any  other  extant  forms  which  present  any  specialty,  and  have  not 
hiUierto  been  described  in  this  country. 

Fig.  1  represents  the  *<  Microscope  nouveau  grand  modUe  renversS 
avee  miroir  argentS  "  of  Messrs.  Nachet. 

If  the  eye-piece  of  a  Microscope  is  removed  considerably  from  the 
objective,  the  image  is  of  course  largely  increased,  but  to  obtain  the 
full  advantage,  it  is  necessary  that  the  eye-piece  should  be  of  increased 
diameter.  The  weight  of  this  and  the  long  tube  presents,  however,  a 
practical  difficulty  in  addition  to  the  fact  that  the  observer  is  so  far 
from  the  stage  that  it  is  impossible  for  him  to  manipulate  properly. 

To  avoid  these  difficulties,  M.  Nachet  conceived  the  idea  of  the 
Microscope  represented  in  Fig.  1. 

A  strong  tripod  base  supports  a  hollow  brass  column,  the  upper 
end  of  which  is  closed  by  a  plate  with  a  central  hole,  and  to  which  is 
fixed  a  socket  in  which  tiie  tube  carrying  the  objective  A  is  moved  by 
the  milled  head  B  forming  the  coarse  adjustment.  A  fine  adjustment 
is  obtained  by  means  of  a  second  tube  moved  by  the  milled  head  V. 

To  the  side  of  the  column  is  soldered  another  tube  (placed  obliquely 
as  shown  in  the  figure),  the  interior  of  which  is  in  communication 
with  that  of  the  column  by  an  elliptic  opening  and  having  the  eye- 
piece at  the  upper  end.  At  the  bottom  of  the  column  is  placed  a 
plane  mirror  silvered  on  its  upper  surface,  and  inclined  at  such  an 
angle  as  to  be  perpendicular  to  tiie  line  bisecting  the  angle  formed  by 
the  two  tubes,  so  that  all  the  rays  from  the  objective  pass  to  the  eye- 
piece. The  mirror  does  not  appreciably  deteriorate  the  image,  the 
loss  of  light  being  insignificant.  The  distance  of  the  eye-piece  from 
the  objective  is  90  cm.,  and  very  large  amplification  can  be  obtained. 

The  stage  is  supported  above  the  objective  on  three  supports,  and 
is  supplied  with  movements  by  G  and  D.  Above  the  stage  is  a  '*  super- 
stage  G  (which  can  be  turned  aside  from  the  Microscope)  for  illu- 
minating apparatus,  and  over  that  the  mirror  with  universal  movements, 
supported  on  an  upright  rod,  which  can  be  moved  round  the  summit 
of  Uie  column.* 

One  of  these  instruments  (from  Mr.  Crisp's  collection)  was  exhibited 
at  a  recent  soiree  of  the  Quekett  Microscopical  Club.  It  was  first 
exhibited  at  the  Vienna  Exhibition. 

♦  Cf.  Robin's  •  Truitd  du  Microecope.'  2nd  ed.  (1877)  p.  62. 
VOL.  II.  3   B 
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Fig.  2  represents  the  Portable  DemonstrcAum  Microscope  of  Messrs. 

Nacbet,  which  is  very  handy  and  convenient  for  class  demonstration.* 

It  consists  of  a  tube  carrying  the  objective  and  eye-piece,  which 

Fig.  1. 


slides  within  another  attached  to  a  handle  by  means  of  which  the 

Microscope  is  held  by  the  observer  and  directed  to  the  light.     To  the 

handle  is  fixed  a  rod  which  carries  the  stage  and  illuminating  apparatus. 

♦  Cf.  loc.  cii,  p.  81. 
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A.  speciality  of  the  stage  is  that  the  object  is  fixed  to  its  under  side,  so 
that  no  chaiige  of  focussing  is  required  with  preparations  mounted  on 
slides  of  Yarying  thickness.  The  coarse  adjostment  is  made  by  sliding 
the  tnbe  carrying  the  objectiye  through  the  outer  one,  and  there  is  in 
addition  a  special  fine  adjustment  moved  by  a  screw  close  to  the 
objectiye. 

By  means  of  the  handle  and  the  fork  at  the  end  of  the  rod  which 
carries  the  stage,  the  instrument  can  be  rested  on  the  table  without 
any  danger  of  injuring  the  slide. 

Fig.  2.  Fia.  3. 


If  in  a  preparation  any  point  difficult  to  find  is  required  to  be 
shown,  the  Microscope  can  be  fixed  in  the  base  which  carries  a  mirror 
(shown  in  Fig.  8),  and  the  preparation  examined  m  the  ordinary  way. 

This  instrument  will  be  shown  at  the  next  meeting  of  the  Society. 

Novel  Method*for  Focussing.* — The  Soci^t^  de  Biologic  of  Paris 
devote  a  page  of  their  *  Oomptes  Bendus,'  just  issued,  to  a  descrip- 
tion by  M.  d'Arsonval  of  an  arrangement  which  he  has  devised  for 
focussing,  "  without  touching  either  the  object  or  the  Microscope." 
The  inventor  states  that  he  discovered  the  method  several  years  ago, 
but  neglected  to  communicate  it,  though  at  the  same  time  he  wishes  it 
to  be  understood  that  he  makes  no  claim  for  priority. 

The  idea  was  suggested  to  him  by  the  observation  that  if  an  object 
is  viewed  through  a  parallel  plate  of  glass,  it  will  appear  the  nearer 


*  CB.  Soc.  Biol.,'  xxix.  (1877,  pub.  1879)  pp.  124-5. 
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as  the  plate  is  thicker.  He  aocordinglj  arranges  a  layer  of  liqidd 
hetween  the  objective  and  the  eye-piece,  the  tube  which  carries  tbe 
eye-piece  being  closed  by  a  piece  of  glass,  above  which  is  a  small  tube 
commnnicating  with  a  syringe  fall  of  water.  On  pushing  the  piston, 
water  is  injected  between  the  objective  and  the  eye-piece,  and  it  is 
thus  possible  to  vary  the  thickness  of  the  layer  of  water  to  the  extent 
of  the  whole  distance  which  separates  the  two. 

The  method  enables  thicker  cover-glasses  to  be  used,  and  is 
available  with  the  most  powerful  immersion  objective,  in  which  it 
differs  from  the  arrangement  of  M.  Govi  (who  placed  a  horizontal 
glass  vessel  of  water  between  the  obiect  and  the  objective,  and  varied 
the  thickness  of  the  layer  of  water),  that  being  only  applicable  to 
Microscopes  which  have  a  focal  distance  of  at  least  1  *  01. 

The  method  may  also  be  very  conveniently  used,  according  to  the 
inventor,  for  photography,  as  coloured  solutions  may  be  employed  to 
give  monochromatic  light. 

Boy  Microtome.* — ^The  woodcut  (Fig.  4)  represents  this  instru- 
ment in  natural  size,  the  design  of  Dr.  0.  S.  Boy.  The  object  aimed 
at  is  simply  to  combine  the  accuracy  gained  by  the  use  of  a  good 
microtome  with  the  simplicity  and  convenience  with  which  sections 
can  be  cut  with  the  unsupported  razor,  not  a  few  of  the  best  his- 
tologists  having  abandoned  microtomes  on  account  of  the  trouble  and 
waste  of  time  occasioned,  more  especially  in  pathological  work  when 
a  few  sections  are  required  from  each  of  several  different  spocimens, 
or  from  different  parts  of  the  same  specimen. 

The  horse-shoe  shaped  piece  of  glass  rod  a  is  intended  to  support 
and  guide  the  knife  or  razor  which  is  used  for  cutting,  and  which 
glides  on  the  surface  turned  in  the  figure  towards  the  observer.  This 
glass  rod  is  firmly  fixed  by  its  two  extremities  in  the  brass  plato 
6.  The  smaller  brass  plate  c,  on  the  upper  sur&ce  of  which  a 
thin  layer  of  cork  is  cemented,  can  be  moved  forward  or  backward  by 
the  fine-threaded  screw  d,  movement  in  any  direction  being  prevented 
by  the  form  of  the  bed  which  has  been  cut  in  the  larger  plate  for  its 
reception.  The  small  thumb-screw  e  serves  to  connect  tiie  movable 
plate  with  the  end  of  the  larger  screw  (2,  and  admite  of  the  plato 
being  removed  when  desired. 

Fastened  underneath  the  larger  plato  in  such  a  way  that  it  can  be 
readily  removed  and  replaced  is  tiie  bent  brass  tube  /,  which  is 
intended  to  admit  of  a  few  drops  or  of  a  constant  flow  of  spirit  being 
projected  on  the  knife  and  specimen  while  sections  are  being  cut. 
This  tube  is  connected  with  a  test-tube  arranged  after  the  principle  of 
a  Wolff's  bottle,  and  which  can  conveniently  be  suspended  by  a  thread 
from  the  button-hole.  A  caoutehouc  tube,  with  a  mouthpiece  of  glass 
attached  to  it,  permits  of  air  being  blown  into  the  test-tube,  forcing 
out  a  part  of  the  contained  spirit  or  water  by  the  tube  /. 

The  method  of  using  the  instrument  is  exceedingly  simple.    The 

portion  of  tissue  to  be  cut  is  imbedded  in  an  appropriate  imbedding 

mass,  and  is  then  placed  upon  the  movable  plate  c.     Upon  this  it  is 

held  fixed  by  the  thumb  of  the  left  hand,  the  index  and  middle  fingers 

*  *  Joum.  Phyeiol/  (Foater).  ii.  (1879)  p.  19. 
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of  which  pass  under  the  plate  6,  and  exert  a  counter  pressure.  Both 
the  specimen  and  the  microtome  are  thus  held  in  the  same  manner  as 
one  holds  the  specimen  when  no  section-cutter  is  employed.  The 
plate  and  imhedded  specimen  are  pushed  gradually  forward  by  turning 
the  milled  head  of  the  screw  d. 

FiQ.  4. 


The  imbedding  mass  employed  by  Dr.  Boy  is  the  well-known 
mixture  of  white  wax  and  olive  oil  (equal  parts  by  weight  for  warm, 
with  a  larger  proportion  of  oil  for  cold  weather)  used  with  small 
oblong  moulds  of  zinc  without  bottoms  (instead  of  the  usual  paper 
boxes).  They  have  the  convenience  of  giving  a  cast  suited  to  the  size 
of  the  plate  on  which  it  is  to  rest.  If  the  specimen  is  not  imbedded, 
a  pallet  of  wax  or  of  wax  and  oil  is  placed  between  the  tissue  and  the 
cork  plate  so  that  the  edge  of  the  razor  may  not  come  in  contact  with 
the  latter. 

Woodward's  Oblique  Illuminator.* — Oolonel  Woodward  has  de- 
vised an  apparatus,  to  which  he  gives  the  above  name,  intended  to 
*  *  Am.  Quart  Mior.  Jonm.,'  i.  (1879)  p.  26a 
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obtain  with  oertainty  iUomiiiation  at  definite  angles  with  Microfloope 
stands  which  are  not  fitted  with  a  swinging  substage.  The  inventor 
describes  it  as  follows : — 

"  A  perspective  view  of  the  apparatus  (slightly  reduced  in  size)  is 
shown  in  Fig.  5.  It  consists  of  a  transverse  bar  of  brass  (1),  at  one 
end  of  which,  attached  by  a  hinge  (2),  is  a  square  brass  plate  (3), 
which  can  be  inclined  at  any  desired  angle.     This  plate  is  transfixed 

Fig.  5. 


centrally  by  a  brass  tube  half  an  inch  long,  in  which  a  second  tube 
(4)  an  inch  and  a  half  long  slips  easily.  The  slip-tube  (4)  is  proyided 
at  one  end  with  the  Society's  screw,  by  which  a  S-inch  objectiye  (5) 
or  any  other  preferred  for  ihe  purpose,  can  be  attached.  The  movable 
square  plate  is  provided  with  a  spring  catch  (6)  which  fits  into  any  one 
of  a  series  of  notches  in  the  edge  of  a  brass  quadrant  (7),  and  thus 
serves  both  to  hold  the  plate  in  position  and  to  register  tne  angle  of 
obliquity.  The  transverse  bar  (1)  slips  in  a  groove  on  the  upper 
surface  of  a  strong  brass  tube  (8^,  fitted  to  the  substage  of  the  Micro- 
scope.   The  bar  itself  has  a  longitudinal  slot  running  nearly  its  whole 
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length,  80  that  it  can  be  pushed  to  any  desired  position  without  dis- 
turbing the  position  of  the  central  steel  rod  (10),  at  the  upper  end  of 
which  a  lens  (9)  is  fastened.  The  lens  (9)  is  such  a  segment  of  a 
hemisphere  of  crown  glass,  that  when  brought  into  optical  contact  (by 
oil  of  cloves)  with  the  under  surface  of  an  ordinary  glass  object-slip, 
the  object  to  be  studied  will  be  as  nearly  as  possible  at  its  centre  of 
curvature,  and  the  rod  (10)  slips  freely  in  the  top  of  the  substage 
tube  (8),  so  that  the  lens  may  be  pushed  into  position  or  withdrawn  at 
pleasure. 

In  using  this  apparatus  with  monochromatic  sunlight,  I  first  set  the 
square  brass  plate  )3)  at  the  desired  angle  as  read  on  the  quadrant,  and 
then  slip  the  transverse  bar  (1)  backwards  or  forwards  as  may  be 
necessary,  until  the  pencil  of  monochromatic  sunlight  (to  which  the 
desired  degree  of  obliquity  has  been  previously  given  by  means  of  a 
prism)  falls  centrally  through  the  slip-tube  (4)  and  illuminating 
objective  (5)  upon  the  face  of  the  lens  with  which  the  object  is  viewed. 
By  means  of  the  slip-tube,  the  illuminating  objective  (5)  is  then 
brought  to  the  proper  focal  position.  Ordinary  illumination  is  thus 
obtained  of  any  desired  obliquity,  from  about  30°  to  the  limit  of  the 
thickness  of  the  stage.  When  I  desire  still  greater  obliquity  I  use 
Powell  and  Lealand's  extra  stage,  and  slip  &e  transverse  bar  into 
the  groove  at  the  upper  end  of  the  holder  which  those  makers 
provide  with  it  to  carry  the  small  bull's-eyes  they  furnish  for  the 
examination  of  AmphipUura  peUucida.  In  this  manner  I  can  get  more 
oblique  illumination  up  to  80^  or  even  85^  but  of  course  the  oblique 
pencils  thus  obtained  are  refracted  at  the  under  surface  of  the  glass  slip 
that  carries  the  object,  and  cannot  possibly  reach  the  object  itself  at  an 
obliquity  greater  than  4cV,  To  obtain  greater  obliquity  than  this,  I 
make  use  of  the  hemispherical  lens  (9).  The  illuminating  objective 
is  set  at  the  desired  angle,  say  45°,  and  the  object  illuminated  as 
described  above.  When  this  is  satisfiEictorily  done  a  drop  of  oil  of 
cloves  is  placed  on  the  flat  surface  of  the  hemispherical  lens,  which  is 
then  pushed  up  into  contact  with  the  under  surface  of  the  slide  on 
which  the  object  is  mounted.  The  light  now  enters  in  the  line  of  a 
radius  of  the  hemisphere,  at  the  angle  registered  on  the  quadrant  (7). 
Fig.  6  represents  a  section  of  the  apparatus  when  thus  in  use  (also 
slightly  roduced  in  size).  The  numbers  in  the  two  figures  correspond. 
In  addition,  on  Fig.  6,  A  is  the  objective,  B  the  slide  carrying  the 
object,  and  C  the  immersion  fluid. 

I  have  found  this  apparatus  exceedingly  convenient  for  the  pur- 
poses of  photo-micrography  and  sunlight  work  generally ;  for  when  I 
have  once  obtained  any  particular  residt  by  means  of  a  certain  obli- 
quity, I  am  able  to  reproduce  the  effect  at  pleasure  without  any  loss  of 
time.  It  has  also  proved  useful,  for  the  same  reason,  by  ordinary 
lamplight.  When,  however,  the  object  of  the  microsoopist  is  merely  to 
resolve  Amphipleura  pdlucida  or  similar  tcdts  mount^  in  balsam,  by 
lamplight,  with  suitable  objectives,  I  still  give  preference  to  the 
simple  substage  prism  I  described  last  year,*  through  which  I  can 
throw  the  light  at  once  at  an  angle  of  45°  by  means  of  the  concave 
♦  See  this  Journal  (1878).  p.  246. 
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mirror  or  a  small  bnll's-eye,  and  thiiB  obtain  for  this  partionlar  pur- 
pose equally  good  effects,  with  less  expenditure  of  time  in  making  ike 


Fio.  6. 


Improvements  in  Hicropliotograpky/— Dr.  E.  Ontler  describes 
the  apparatus  be  adopted  for  pbotograpbing  with  ToUes'  ^  objectiTe, 
the  special  features  in  wbidi  the  apparatus  differs  from  Colonel 
Woodward's  plan  (besides  portability)  being  (1)  in  the  size  of  the 

♦  *  Am.  Joum.  Soi.  and  Arts,'  xviii.  G879)  p.  98.  , 
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oondenser,  and  (2)  the  absenoe  of  the  ammonio-salphate  of  copper  or 
alum  cells,  whidi  are  troublesome. 

The  condenser  consists  of  an  18-inch  Yoigtlander  photographic 
objectiye,  about  8  inches  in  diameter,  and  is  probably  the  largest  ever 
employed  in  microphotography.  The  reason  of  its  selection  was 
simply  to  avoid  heat.  It  is  easy  to  see  that  if  a  2-inch  condenser  is 
regitfded  as  su£Scient,  the  same  amount  of  light  could  be  obtained 
with  a  8-inch,  away  from  the  heat  focus  and  thus  avoid  the  effiact  of 
focussing  tiie  sun's  rays  on  the  object  and  the  objective.  This 
practical  point  has  been  of  great  value,  and  explains  the  absence  of 
contrivances  to  prevent  the  passage  of  destructive  heat. 

Modem  Applications  of  the  Microscope  to  Geology.*— An  inter- 
esting article  on  this  subject  is  contributed  by  M.  L.  Fouqu^  to  the 
*  Bevue  dee  Deux  Mondee.'  The  progress  of  human  knowledge,  he 
says,  is  not  accomplished  in  a  regular  and  continuous  manner,  but  by 
starts.  Sometimes  a  man  of  genius  gives  a  new  impulse  to  science 
by  the  power  of  the  divine  reflex  which  animates  him,  but  more  often, 
particularly  in  experimental  researches,  each  clearly  marked  impulse 
of  the  scientific  movement  is  signalized  by  the  employment  of  a  new 
method  of  investigation.  Thus  the  invention  of  the  Microscope  was 
the  point  of  departure  of  brilliant  discoveries  in  natural  history,  and 
each  of  its  improvements  corresponded  to  a  period  of  proness  in  the 
development  of  the  science  to  which  it  was  applied.  To-day  the 
manufitcture  of  the  instrument  has  arrived  at  a  remarkable  degree  of 
perfection,  its  magnifying  power  is  enormous,  its  images  are  of  an 
extreme  clearness,  and  ineenious  arrangements  have  rendered  the 
instrument  more  manageaUe  without  having  lessened  precision,  and 
its  constructors  have  ^own  how  to  adapt  it  to  the  special  require- 
ments of  each  class  of  research. 

The  consequences  of  these  innovations  were  soon  manifest.  The 
study  of  organized  beings  took  an  unexpected  turn,  anatomy  and 
vegetable  physiology  were  entirely  transformed,  the  domain  of  the 
zoological  sciences  was  enlarged  beyond  conception,  and  the  secrets 
of  life  have  been  explored  in  their  most  mysterious  Actions. 

The  application  of  the  Microscope  to  the  examination  of  the 
inorganic  world  took  place  more  tardily  in  consequence  of  special 
obstacles.  These  difficulties  are  now  happily  surmounted.  A  harvest 
of  new  results  is  being  reaped,  so  rich  that  it  dazzles  the  imagination 
of  those  who  gather  it. 

In  the  first  part  of  the  article  is  traced  the  historical  development 
of  modem  '*  Microscopical  Petrology,"  commencing  with  1858,  when 
Dr.  Sorby's  memorable  researches  first  appeared,  and  on  whom  is 
passed  a  warm  eulogium  as  *^  the  real  initiator  and  propagator  of  the 
new  method,"  and  after  dealing  with  the  labours  of  Zirkel,  Vogelsang, 
and  Bosenbusch  the  author  regrets  as  a  "  curious  matter  and  one 
difficidt  to  explain  that  though  in  Germany  microscopical  petro- 
graphy is  now  studied  with  unequalled  ardour,  in  England,  the 
country  of  its  origin,  it  seems  to  make  but  slow  progress." 

*  '  Bevue  des  Deux  Mondes,'  xxxiy.  (1879)  pp.  406-31. 
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The  second  part  explains  the  results  obtained  by  the  application 
of  the  Microscope  to  the  stndy  of  minerals  and  rooks,  and  par- 
ticularly the  light  thereby  thrown  on  the  actual  constitution  of  the 
latter,  and  on  the  complex  structure  of  a  great  number  of  crystals 
supposed  to  be  simple,  their  mode  of  formation  and  the  changes 
in  the  temperature,  chemical  composition,  and  stability  of  tiie 
media  during  the  process.  The  Microscope  is  thus  able  to  give  an 
account  of  &e  conditions  which  prevailed  when  the  minerals  were 
being  formed,  as  well  as  doubling  the  field  to  which  geology  can 
extend  its  conquests. 

The  third  part  gives  a  summary  account  of  the  methods  of 
examination  by  polarued  light,  and  the  modem  improvements  which 
have  been  made  in  the  examination  of  minerals  by  its  means. 

Adams'  Measuring  Polariscope. — This  consists  of  three  principal 
parts.  The  lower  section  consists  of  a  mirror,  a  lens,  a  Nicol's 
prism,  and  two  other  lenses.  The  upper  section  consists  of  lenses 
and  Nicol's  prism  arranged  in  the  reverse  order.  Each  lens  and 
Nicol's  prism  is  supported  separately  by  screws,  and  its  position  can 
be  alterod  independently  of  the  otiiers.  These  two  parts  form  a 
oomplete  polariscope. 

Besides  these  there  is  a  middle  piece,  consisting  of  two  lenses 
(nearly  heinispheres)  forming  a  box  to  enclose  the  crystal  immersed 
in  oil,  their  curved  surfaces  being  concentric.  The  whole  middle 
piece  is  supported  on  the  tubes  of  the  upper  and  lower  portions,  and 
may  be  turned  about  the  optical  axis  of  the  instrument.  The  vertical 
graduated  circle  carrying  tiie  central  lens  and  crystal  may  be  turned 
through  an  angle  about  its  horizontal  axis.  By  means  of  an  arc 
fastened  perpendicularly  on  the  graduated  circle,  with  its  centre  at 
the  centre  of  curvature  of  the  central  lenses,  the  crystal  may  be  turned 
about  another  horizontal  axis  at  right  angles  to  the  former,  so  that 
the  crystals  and  the  central  lenses  can  be  turned  about  each  by  three 
axes  which  are  mutually  at  right  angles.  By  means  of  a  system  of 
toothed  wheels  in  gear  with  the  rims  of  the  central  lenses,  the  central 
and  crystal  lenses  may  be  turned  separately  about  the  optical  axis  of 
Hhe  instrument,  so  as  to  bring  the  planes  of  the  optic  axes  of  a 
biaxial  crystal  parallel  to  the  plane  of  the  vertical  graduated  circle. 

Homogeneous  Immersion. — From  conversations  which  we  had 
with  microscopists  at  the  time  of  Professor  Abbe's  recent  visit,  it 
appears  that  the  difference  between  the  modem  *<  Homogeneous 
^nmersion  "  and  the  '*  Oil-Immersion  "  of  Amici  and  Hartnaok  has 
not  been  appreciated. 

One  of  the  leading  points  of  Professor  Abbe's  theory  of  1874  was 
his  explanation  of  the  important  bearing  which  the  diffraetion  pendU 
have  on  the  formation  of  the  microscopic  image  so  that  the  resolving 
power  of  an  object-glass  is  dependent  upon  the  diffraction  pencils  that 
are  taken  up  by  it. 

This  fact  was  not  previously  known,  and  in  the  absence  of  that 
knowledge  it  is  not  surprising  that  those  who  suggested  the  use  of  oil 
instead  of  water  abandoned  it  in  practice,  not  thinking  it  worth  while 
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to  follow  it  up.  The  nee  of  oil  as  an  immersion  fluid  wonld  obvionslj 
have  seemed  at  that  time  to  he  a  dtsadvanUtge  so  far  as  aperture  was 
concerned,  in  consequence  of  the  diminution  of  angle  which  was 
necessarily  caused. 

When,  howeyer,  the  hearing  of  Professor  Ahhe's  theory  was 
appreciated,  it  was  seen  that  an  ohject-glass  acting  in  oil  might  take  up 
di&action  pencils  which  one  of  larger  angle  acting  in  air  could  not 
reach,  and  hence,  although  the  angle  was  roduced  hy  the  use  of  oil, 
yet  the  diffiraction  pencils  belonging  to  an  aperture  of  more  than  180° 
in  air  would  be  compressed  (so  to  say])  within  the  lesser  angle,  and 
greatly  increased  ap^iurea  could  be  utilized. 

**  Homogeneous  immersion  "  is  thus  seen  to  be  ess^itially  depend- 
ent upon  the  principles  enunciated  by  Professor  Abbe  in  1874, 
and  the  reason  why  it  was  not  previou^  discoyered,  even  by  those 
whose  minds  were  directed  to  the  subject,  is  explained.* 

Hamilton  Smith's  **  XTniyersal  Apertometer."t— Prof.  Hamilton 
lu  Smith  describes  this  apparatus  deyised  by  him  (Fig.  7),  which  he 
uses  for  measuring  the  true  angle  in  all  cases,  the  old  system  being, 
he  considers,  all  wrong,  telling  a  falae  story  in  either  case,  diy  or 
immersion.  For  angles  in  glass,  or  for  immersions,  the  new 
apparatus  may  be  used  precisely  like  Dr.  Abbe's  apertometer,  and 
indeed,  as  it  seems  to  hin^  has  some  advantages  over  uiat  instrument, 
which  will  not  give  the  dkect  air  angle,  but  deduces  it  from  the  angle 

Pig.  7. 


in  glass ;  a  separate  graduation  being  required  when  it  is  to  be  read 
off  directly.  The  180^  are  compressed  into  an  arc  of  82^,  and  the 
whole  space  on  that  arc  between  60^  and  80^  is  not  more  than  that 
between  0^  and  10^,  i.  e.  the  graduations  are  necessarily  unequal,  and 
the  instrument  is  only  ^praduated  to  every  fifth  degree.  The  cylin- 
drical sur&ce,  though  it  may  show  a  sliding  edge  with  sufficient 
clearness,  is  not  so  good  as  uie  more  easily  made  spherical  surface 

*  Mr.  Btephenson  diaws  onr  attention  to  an  enor  in  his  note  on  p.  490,  hi 
which  he  eays  that  the  preeent  hom<M;eneoa8  Bystem  **  gives  an  angle  greatly 
in  ezoesB  of  even  the  ideal  maximnm  of  a  dry  lens  (180^)  — ^for  '^  angk  "  should 
be  read  **  aperture,** 

t  '  Am.  Qnari  Micr.  Journ./  i.  (1879)  p.  194. 
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which  fomis  a  part  of  the  new  inBtnunent,  and  by  means  of  whioh 
cme  may  bisect  a  minnte  white  oirde  with  the  greatest  accoracy. 
MoreoTor,  few  would  be  able  to  graduate  the  ^  apertometer "  cor- 
rectly, and  the  process  of  computation^  though  easy  enough,  is  not 
necessary. 

A  brass  tube  a  (Fig.  7),  say  2  inches  long,  is  supported  on  a 
pillar,  into  which  another  tube  h  slides  easily,  canying  at  one  end 
the  objectiTe  e;  the  other  end  b  is  open  except  when  a  cap  with  a 
small  hole  is  put  on  for  purposes  of  centring,  and  when  it  is  used 
after  the  manner  of  Abbes  apertometer;  e  is  an  arc  (a  good  pro- 
tractor answers  very  well)  graduated  to  degrees  (any  hi^er  refine- 
ment is  quite  useless,  as  in  the  larger  angles  there  will  always  be  an 
uncertainty  of  at  least  a  quarter  of  a  d^^ree,  a  space  readily  esti- 
mated). An  arm  moving  freely  on  a  pin  at  the  centre  of  the  arc, 
carries  at  its  end  an  eye-lens  in  a  smidl  sliding  tube,  and  having  a 
small  eye-hole  /,  the  lens  having  its  focus  over  tiie  central  pin ;  g  is 
an  ordmary  glass  slide  (3  b^  1),  which  can  be  slipped  in  or  out  of 
place  at  will,  and  is  held  at  right  angles  to  the  plane  of  the  graduated 
arc  by  two  springs,  which  press  it  against  two  uprights,  so  that  the 
front  surface  of  the  glass  is  exactly  over  the  centre  of  the  arc,  and 
tiierefore  of  the  pin  on  which  the  movable  arm  turns.  The  glass 
slide  is  hold  by  a  separate  brass  holder,  which  can  be  pushed  forward 
when  the  focal  point  of  the  objective  is  just  over  the  pin  until  tiie 
slide  touches  the  front  lens,  and  a  black  bar  with  a  straight  edge 
painted  on  the  glass  can  be  made  to  cut  off  just  half  of  the  surface  of 
the  front  lens,  by  putting  in  the  perforated  cap  at  b,  and  looking 
through  /,  which  is  supposed  to  be  standing  over  the  middle  of  the 
arc.  This  is  for  using  Mr.  Wenham's  method,  and  it  gives  very 
nearly  the  same  results  as  his  (Prof.  Smith's^  own.  The  apparent 
aperture  of  the  uncovered  half  is  measured  (twice  this  will  give  an 
extravagant  angle),  the  whole  aperture  is  then  measured,  but  in  the 
usual  way,  i.  e.  until  the  light  disappears ;  the  angle  of  the  half  is 
now  subtracted  from  that  of  the  whole,  and  twice  the  remainder  is 
the  true  angle;  this  method  is  only  available  when  the  front  lens 
is  flush  with  the  surfetce. 

The  mode  in  which  he  prefers  to  use  the  instrument,  however, 
and  which  gives  the  true  air  angle,  is  as  follows : — The  front  surface 
of  the  slide  g  is  brought  accurately  over  the  centre  of  the  arc  by  slip- 
ping the  brass  holder  quite  home ;  two  fine  cross  lines  ruled  with  a 
diamond  on  the  glass,  are,  by  sliding  the  glass  laterally,  brought 
directly  over  the  centre  of  the  arc  or  pin  on  which  the  arm  carrying 
/  moves ;  their  intersection  is  thus  placed  directly  over  the  centre  of 
motion ;  the  objective  is  focussed  on  these  lines :  it  is  not  necessary 
to  use  an  eye-piece  unless  the  focal  length  be  very  long.  Yet  for 
true  angle,  independent  of  definite  length  of  tube,  it  would  be  sufEi- 
cient  simply  to  focus  upon  the  lines  without  an  eye-piece ;  the  screw 
j  may  be  used  for  this  purpose,  or  it  may  be  effected  by  simply 
sliding  the  tube  5  in  a.  Suppose  now  the  eye-lens /to  be  over  the 
middle  of  the  arc ;  on  looking  through  towards  the  objective  one  will 
see  something  like  Fig.  8,  where  the  outer  circle  is  the  periphery  of 
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the  front  lens,  the  middle  one  is  the  image  of  the  diaphragm  at  the 
back  of  the  objective ;  or,  if  this  diaphragm  is  sufficiently  large,  the 
margin  of  the  posterior  system ;  the  inner  circle  is  the  image  of  the 
end  of  the  tube  5,  and  within  the  area  of  this  will  be  an  inyerted 
picture  of  external  objects  crossed  at  the  centre  by  the  lines  on  the 
glass ;  the  objectiye  c  and  the  eye-lens  /  forming  a  sort  of  minia- 
ture telescope,  and  having  the  lines  as  a  common  focal  point:  the 
smaller  circle  would  disappear  if  the  end  of  the  tube  h  was  large 
enough,  and  there  would  be  but  these  two — the  periphery  of  the  front 
lens,  and  the  image  of  the  diaphragm  or  posterior  system  —and  it  is 
with  this  last  we  are  to  deal.    A  piece  of  tissue  paper,  or  cap  with 


Fio.  8. 


Fig.  9.      Fio.  10. 


Pio.  11. 


#)#^ 


ground  glass,  is  now  put  on  at  5,  and  immediately  a  soft  light  fills 
ihe  field,  and  the  lines  appear  like  cobwebs  stretching  across  it. 
The  sector  arm  carrying  the  lens  /  is  now  swung  round  until  the 
intersection  of  the  lines  is  tangent  to  the  image  of  the  margin  of  the 
posterior  system  or  diaphragm,  as  in  Figs.  9  and  10,  which  represent 
the  circles  as  they  would  appear  with  very  small  angles ;  wiUi  wide 
angles  they  are  foreshortened  as  in  Fig.  11,  where  the  larger  circle  is, 


Fio.  la 


Fio.  12. 


Fjg.  14. 


as  before,  the  margin  of  the  front  lens ;  the  next  inner  one  is  the 
image  of  the  diaphragm,  and  the  smaller  (partly  obscure)  is  the 
bright  field  still  visible,  and  which  gives  the  exaggerated  angle  to 
measurements  made  in  ihe  old  way.  llie  sector  arm  may  be  swung 
many  degrees  farther  on  each  side  before  this  will  disappear.  When 
the  fine  lines  are  thus  projected  on  the  face  of  the  front  lens,  they 
will,  as  in  Fig.  12,  mark  the  extremities  of  a  diameter  of  the  circle 
which,  if  stopped  out,  would  exclude  all  light  from  passing  through 
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the  objeotiye  when  used  to  form  an  image  in  the  field  of  the  eye-pieoe 
of  the  Microscope. 

So  much  for  the  air  angle;  for  balsam,  or  what  we  will  here 
consider  as  the  same  thing,  angle  in  glass,  the  slide  g  is  replaced  by 
another  (Fig.  13)  of  the  same  thickness,  bat  with  a  small  bidl's-eye — 
say  0  *  25  inch  radios — cemented  to  it,  and  of  snch  thickness  that  its 
centre  of  carvatare  is  in  the  front  surface  of  the  slide ;  fine  lines  are 
also  mled  on  this  slide  passing  through  the  centre  of  cnrvatnre  of  the 
lens.  When  the  bull's-eye  is  properly  adjusted,  it  will  make  no 
difierence  in  the  distinctness  with  which  the  images  of  external 
objects  are  exhibited  when  using  the  objective  and  eye-lens  /  as  a 
little  telescope,  whether  the  glass  slide  and  bull's-eye  are  in  position, 
or  whether  they  are  removed,  the  rays  pass  through  the  ^de  and 
bull*B-eye,  emerging  without  refraction  at  the  convex  surfEice;  they 
will  emerge  indeed  at  a  much  smaller  angle,  as  shown  in  Fig.  14, 
from  the  refraction  at  the  front  surface ;  and  in  this  refraction  nearly 
all  the  rays  which  give  the  exaggerated  angle  disappear,  and  the 
angle  of  the  emergent  rays  is  the  true  angle  in  glass,  fiiom  wMch  the 
true  air  angle  may  be  computed.  To  avoid  th^  computation,  Zeiss 
constructs  the  apertometer  with  another  scale,  upon  which  an  arc 
of  82°  corresponds  to  180*",  and  one  of  77-5°  to  144°,  Ac. 

A  Spencer  ^  inch,  when  the  systems  were  dosed,  and  it  was 
adjusted  on  the  cross  lines  in  the  centre  of  curvature  of  the  hemi- 
spherical lens,  transmitted  rays  making  an  angle  of  77*5^.  The 
natural  sine  of  half  this  angle  is  *  6259,  and  this,  multiplied  by  1  *  52, 
assumed  as  the  index  of  refraction  of  ^ss,  gives  *  9513,  the  natural 
sine  of  72 '05^  twice  which,  or  144*1  ,  is  the  air  angle.  Measured 
directly,  using  the  glass  slide  ^,  and  the  lines  as  before  described, 
144°  was  obtained.  Measured  on  the  sector  in  the  old  way,  there 
was  no  dif&culty  in  getting  179^  before  the  light  disappeared. 

It  will  be  understood  that  for  immersion  angle,  or,  as  it  is  gene- 
rally called,  "  balsam  angle,"  all  that  is  necessary  is  to  introduce  a 
drop  of  fluid  (theoretically,  this  should  have  the  same  refractive  index 
as  we  glass)  between  the  objective  front  and  the  glass  slide,  and  to 
re-focus  on  tiie  lines.  The  i  inch,  at  the  same  closed  point  which 
gave  only  77  *  6°  from  air  into  glass,  will  give  87°  with  glycerine  inter- 
posed. There  is  very  little  difficulty  in  observing  the  tme  angle  here ; 
the  proper  point  is  when  the  circle  of  light,  which  is  beautifully 
shown  when  the  tissue  paper  covers  the  open  end  of  the  tube  6,  is 
dichotomized,  and  the  slightest  movement  wiU  cause  it  to  disappear. 
This  action  is  even  more  prompt  with  the  fluid  interposed  than  when 
air  intervenes. 

To  convert  the  instrument  substantially  into  Abbe's  apertometer, 
it  is  only  necessary  to  keep  the  slide  and  the  bull's  eye  in  place,  focus 
on  the  Hues,  and  then,  putting  on  the  cap  with  the  small  eye-hole 
at  b,  look  in  there  instead  of  at  /.  Placing  a  sheet  of  paper  in  front  of 
the  graduated  sector,  and  allowing  the  light  to  shine  through  it,  we 
shall  get  a  distinct  picture  of  the  end  of  the  tube  /,  and  see  a  little 
spot  of  light  (the  eye-hole)  in  the  centre.  The  lines  ruled  on  the 
glass  may  interfere  with  perfect  definition  in  the  middle  of  the  field. 
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bat  when  the  sector  arm  is  swung  rotmd,  the  little  circle  of  light 
can  be  neatly  bisected  on  each  side  of  the  field,  as  shown  in  Figs.  15 
and  16.  A  long  focus  lens  may  be  applied  at  the  eye-hole  if  neces- 
sary, or  the  supplemental  tube  recommended  for  Abbe's  apertometer, 
but  the  Professor  finds  all  that  is  required  is  his  ordinary  reading- 
glasses,  and  he  can  mtJae  the  bisection  of  the  little  bright  circle  as 
accurately  as  when  using  a  compound  Microscope  to  view  it  even  with 
a  iV  objectiye. 

Fio.  16.  Fio.  16. 


If  we  remove  the  bull's-eye  slide,  and  focus  on  the  lines  on  the 
plain  slide,  we  may  obtain  the  air  angle  with  great  accuracy  by  simply 
looking  through  the  eve-hole  in  the  cap  applied  at  the  end  of  the  tube 
h  (Fig.  7),  and  observing,  by  aid  of  a  long  focus  lens,  when  the  image 
of  the  hole  in /is  neatly  bisected  on  either  side,  as  shown  in  Figs.  15 
and  16.  If^  instead  of  a  single  lens^  a  short  compound  Microscope 
with  an  objective  of  4  inches  focus  is  used,  the  eye-hole  will  not  be 
necessary.  Except  for  higher  amplification,  this  supplemental  part  is 
not  needed.  The  highest  air  angle  objective  measured  by  Professor 
8mith  is  an  old  -iV  by  Spencer,  168^.  He  has  no  doubt  that  some 
of  the  first-class  modem  dry  objectives  of  recent  date  may  reach  170^ 
or  more ;  but  even  with  an  angle  of  163^  the  extreme  rays  strike 
with  such  obliquity,  that  more  than  half  the  light  is  reflected  from 
the  front  surfiice,  without  entering  the  lens  at  all,  and  yet  more  at 
higher  obliquities.  Professor  Smith  does  not  mean  to  say  that  there 
is  not  a  gain  worth  striving  for  in  passing  from,  say,  160°  to  170%  but 
an  objective  whose  real  air  angle  is  more  than  tlmt  last  named  will 
have  an  inconveniently  short  working  distance. 

To  compute  rigidly  the  balsam  or  glass  angle  from  the  observed 
air  angle,  or  vice  versd^  the  objective  must  not  only  be  accurately 
focussed,  but  the  intersecting  lines  must  be  used ;  otherwise  an  exag- 
gerated angle  (varying  very  much  in  difierent  objectives,  to  the 
extent  of  2°  to  12"^)  may  be  obtained  as  the  glass  angle ;  and  if  from 
this  we  should  compute  the  air  angle;  it  might  be  10^  or  20^  too 
much. 

Carefully  used,  the  instrument  will  give  entirely  concordant 
results.  Moving  to  the  right,  the  point  of  intersection  will  travel  in 
the  same  direction  as  from  Fig.  8  to  Fig.  10,  and  to  the  left  the  change 
will  be  from  Fig.  8  to  Fig.  9.  This  is  contrary  to  what  one  might  at 
first  suppose ;  a  little  reflection  will  show  the  reason  for  this. 

As  it  seems  to  have  been  supposed  that  Professor  Smith  intended 
in  his  paper  to  cast  doubts  on  the  accuracy  of  Professor  Abbe's 
instrument,  we  may  point  that  the  Professor  himself   says  in  his 
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original  article  that  *'  with  high  powers  and  wide  angles,  the  agree- 
ment between  his  own  instrument  and  that  of  Professor  Abbe  is  as  dose 
as  could  be  desired/*  while  Colonel  Woodward  shows*  the  souice 
of  the  erroneous  readings  which  Professor  Smith  obtained  when  he 
attempted  to  use  his  apparatus  after  the  Abbe  method  with  low-power 
objeddyes. 

Mr.  Wenham,  writing  on  this  paper,!  ^^^^  attention  to  the  follow- 
ing experiments,  not  as  indicating  any  defect  in  Professor  Smith's 
principle,  but  in  the  mode  of  use  which  he  considers  may  be  the  cause 
of  error  in  the  measurement : — 

In  order  to  well  define  the  transmitting  diameter  or  boundary  of 
the  light  spot  on  the  firont  of  the  glass.  Professor  Smith  applies  a  piece 
of  tissue  paper  or  ground  glass  to  the  open  end  of  the  object-glass  tube. 
This  gives  results  in  excess  of  truth,  which  may  be  attributed  to  the 
diameter  of  the  screen.  Instead  of  following  this  course,  set  a  lamp  a 
few  feet  away  exactly  in  the  axis  of  the  object-glass,  and  focus  the 
Microscope  on  the  index  line ;  the  flame  of  the  lamp  will  be  beauti- 
fully in  focus  at  the  same  time,  showing  that  the  examining  Microscope 
does  not  in  the  least  alter  the  focal  distance  of  the  object-glass  under 
test.  On  trayersing  the  lower  Microscope  sideways,  the  flame  appears 
curiously  projected,  as  if  it  were  actually  strung  on  to  the  lines  ruled 
on  the  glass.  At  an  obliquity  greater  or  less  according  to  the  aperture 
of  the  objectiye,  the  flame  shows  a  tendency  to  leave  fiie  line  before  it 
vanishes.  Now,  with  the  flame,  this  limit  gives  a  result  less  than 
when  the  ground  glass  is  used.  The  former  is,  therefore,  the  limit 
of  aperture.  The  ground  glass  does  not  increase  the  transmitting 
diameter  of  the  front,  whidh  remains  the  same  under  all  circum- 
stances ;  but  it  allows  oblique  rays  from  a  screen  or  field  of  view  to 
pass  through.  The  lamp  flame  is  distant,  and  in  one  fixed,  axial, 
focal  point  As  the  image  of  the  flame  and  the  ruled  line  are  kept  in 
the  direction  of  the  axis  of  the  examining  Microscope,  the  angular 
traverse  of  the  line  of  this  axis  must  indicate  the  true  aperture. 

Mr.  Wenham  also  thus  summarizes  the  fetcts  upon  which  Pro- 
fessor Smith's  conclusions  are  based : — 

*<  1.  That  the  firont  lenses  of  Microscope  object-glasses  only  admit 
incident  rays  through  a  central  area,  far  within  their  actual  diameter. 

<<  2.  That  angle  of  aperture  strictly  means  the  angle  measured  by  a 
triangle  taken  from  the  extremities  of  the  diameter  of  this  light  spot 
as  a  base  line  up  to  the  focal  distance  in  the  axis,  whether  that 
distance  is  in  air,  water,  or  glass,  with  the  difiSarence  of  angle  due  to 
the  refraction  of  each. 

**  8.  That  rays  extending  laterally  from  places  without  the  central 
focal  point  do  not  constitute  a  proper  angle  of  aperture,  but  cover  an 
area  ^own  as  fleld  of  view. 

*^  4.  That  rays  from  every  part  of  the  fleld  of  view  pass  through 
every  portion  of  the  transmitting  diameter  of  the  front  lens,  and, 
together,  enter  the  pupil  of  the  eye  frt>m  the  eye-piece. 

"  5.  That  in  the  optical  methods  of  measuring  angles  of  aperture 

♦  •  Am.  Quart.  Mior.  Journ.,'  i.  (1879)  p.  27a    See  infra,  p.  784. 
t  Ibid.,  p.  280.  ^ 
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heretofore  in  use,  rays  from  the  light  or  index  points  hare  trayersed 
and  intersected  all  these  exterior  rays  or  ohliqne  angles  in  snccession 
to  the  limit  of  the  field  of  yiew,  which  has  heen  erroneously  assigned 
as  angle  of  aperture." 

Measuring  Aperture. — ^Professor  Hamilton  Smith  in  his  paper 
ahoye  referred  to  describes  an  experiment  with  a  Spencer  -|^,  made  when 
the  systems  were  closed  and  a  small  dot  of  ink  put  on  the  flat  surface 
of  the  front  lens,  just  large  enough  to  cut  off  the  little  circle  of  light 
that  appears  when  one  looks  into  the  objectiye  with  the  front  system 
toward  the  eye.  Under  these  circumstances  ^when  the  objective  was 
attached  to  the  Microscope,  not  a  ray  of  light  could  be  obtained 
except  what  came  through  the  instrument,  yet  on  the  sector  he  was 
still  able  to  see  light  when  the  arm  was  swung  up  to  179°.  He 
further  says,  <'  The  true  air  angle  at  the  same  closed  point .  •  •  •  is 
only  141°  " 

Mr.  J.  Mayall,  jun.,  properly  points  out  *  that  this  experiment  is 
&llaoious.  **  It  being  admitted  tiiat  no  aperture,  properly  speaking, 
can  be  measured  unless  the  image  of  a  point  be  rendered,  approxi- 
mately at  least,  as  a  point ;  does  Professor  Smith  mean  to  say  that 
when  the  system  of  lenses  is  closed  he  can  measure  the  true  air  angle  ? 
My  experience  with  immersion  lenses  of  high  angle  is  that  when  the 
system  is  closed,  so  as  to  get  definition  through  the  thickest  coyer- 
glass  and  the  immersion  medium,  at  that  adjustment  no  true  air  angle 
can  be  obtained.  The  true  air  angle  can  only  be  actually  measured 
when  the  objectiye  is  adjusted  so  as  to  giye  true  focus  in  air,  a  focus 
sensibly  free  from  aberration." 

So  far  as  Professor  Smith's  apertometer  is  applicable  to  immersion 
lenses,  Mr.  Mayall  considers  it  is  practically  the  same  as  Mr.  ToUes's 
trayerse  lens  which  yields  results  equiyalent  to  those  obtained  with 
Abbe's  apertometer. 

Woodward's  Apertometer.f — Colonel  Woodward  describes  an 
apertometer  which  he  has  been  using  for  some  time,  which  is  a  combi- 
nation of  the  Abbe  apertometer  with  the  well-known  sector,  and  which 
he  thinks  has  adyantages  oyer  both  that  and  the  Uniyersal  apertometer 
of  Professor  Smith. 

Colonel  Woodward  objects  to  the  Abbe  apertometer  (1)  in  regard 
to  the  cutting  away  of  the  surface  that  corresponds  to  the  diameter  of 
the  semicylinder  at  an  angle  of  45°,  rendering  necessary  the  silyered 
coyer-glass  with  circular  central  spot,  which  should  correspond  to  a 
path  of  the  rays  to  the  oblique  surface,  and  thence  by  reflection  up- 
wards, just  equal  to  the  radius  of  curyature,  an  error  in  selecting  this 
point  rendering  the  reading  inaccurate;  and  (2^  in  regard  to  the 
graduation  into  diyisions  corresponding  to  an  arbitrary  scale.  The 
mouified  instrument  is  shown  in  Fig.  17. 

A  is  a  circular  disk  of  brass  of  about  10  inches  radius,  inlaid  near 
its  c  .cumference  with  a  silyer  circle  diyided  to  sixths  of  a  degree.  It 
is  mounted  for  conyenience  on  a  heayy  three-legged  stool  of  wood. 

♦  *  Am.  Quart  Micr.  Joum.,'  i.  (1879)  p.  284. 
t  Ibid.,  p.  272. 
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It  wftB  made  a  fall  circle,  in  order  to  use  it  for  another  purpose  also ; 
bat  a  semicircle  of  the  same  size  would  answer  equally  welL  Into  a 
hole  in  the  centre  a  pin  is  fitted,  on  which  swings  the  radial  arm  B^ 
which  carries  on  one  side  of  the  centre  of  rotation  the  body  of  a  Micro- 
scope E,  while  its  extremity  is  provided  with  a  vernier  clamp  D  and 

Fio.  17. 


tangent  screw  G.  On  the  other  side  of  the  central  pin  the  radial  arm 
carries  a  table,  on  which  is  mounted  a  semicirdo  of  crown  glass  F  of 
about  two  inches  radius  and  half  an  inch  thick.  This  is  so  mounted 
that  the  edge,  which  corresponds  to  the  diameter  of  the  semicircle,  is 
directly  over  the  centre  of  rotation,  and  the  Microscope  objective  can 
be  focussed  exactly  upon  the  centre  of  the  semicircle.  At  this  spot  a 
thin  glass  cover,  silvered  except  at  a  central  circular  hole  (or  ver- 
tical slit)  about  ^\  of  an  inch  in  diameter,  is  cemented  with  Canada 
balsam,  the  central  hole  (or  slit)  being  fitted  precisely  over  the  centre 
of  the  semicircle.  A  suitable  achromatic  convex  lens  (a  4-inch 
objective  answers  very  well)  is  screwed  at  the  end  of  the  draw-tube  of 
the  Microscope  body,  and  serves  to  convert  it  into  a  telescope,  pre- 
cisely as  in  t^e  apparatus  of  Abbe.* 

The  particular  method  for  which  the  apparatus  was  constructed 
and  by  which  exact  measurements  can  be  made,  is  as  follows.     Using 

*  This  apparatus  can  be  used  precisely  like  Lis,  if  the  semioirele  is  engraved 
to  degrees,  and  two  shutters  or  indices  provided. 
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ihe  MioroBoope  as  a  teleaoope,  some  distant  object  is  viewed  so  small 
that  it  only  occupies  an  extremely  minnte  portion  of  the  field,  and  so 
bright  that  it  can  easily  be  discerned  as  die  slit  of  a  spectroscope 
placed  at  about  10  feet  and  illominated  by  monochromatic  (bine)  sun- 
light.  This  appears  when  the  adjustments  are  rightly  made  as  an 
extremely  minnte  bine  star  in  the  centre  of  the  field.  The  radial  arm 
is  then  swnng  until  the  star  comes  to  the  extreme  margin  of  the  field, 
the  adjustment  is  made  as  exact  as  possible  with  the  tangent  screw, 
and  the  vemier  read.  The  radial  arm  is  then  swung  tQl  the  star 
comes  to  the  opposite  margin  of  the  field  where  the  same  process  is 
repeated.  The  difference  between  the  two  readings  is  the  aperture  of 
the  objectiTe  for  any  medium  of  the  same  index  of  refraction  as  the 
crown  glass  semicircle.  The  apparatus  reads  to  half  minutes,  which 
is  closer  than  the  observations  can  be  accurately  made.  In  fact, 
after  the  star  comes  to  the  edge  of  the  field,  it  usiuJly  begins  to  fade 
just  before  it  entirely  disappears,  and  a  motion  of  several  minutes  is 
necessary  to  effect  the  change.  The  best  plan  is  to  adjust  the  instru- 
ment as  exactly  as  possible  at  the  point  at  which  the  star  begins  to 
fade  and  then  read  to  the  next  lowest  sixth  of  a  degree,  neglectmg  the 
small  fractional  remainder.  The  same  instrument  answers  very  well 
to  measure  the  glass  angle  corresponding  to  the  actual  air  angle  of 
dry  objectives  of  any  power,  or  the  semicircle  of  glass  being  removed 
and  the  Microscope  still  used  as  a  telescope  to  view  the  blue  illu- 
minated slit  as  bdfbre,  air  angles  may  be  directly  read  with  a  degree 
of  precision  not  attainable  when  the  sector  is  used  in  the  ordinary 
way. 

From  the  angles  of  aperture  measured  in  the  semicircle  of  crown 
glass,  it  is  quite  as  easy  to  compute  air  angles,  water  angles,  glycerine 
angles,  balnm  angles,  &c.,  as  from  the  numerical  scale  of  Abbe.  It 
is  only  necessary  to  subtract  the  logarithm  of  the  index  of  refraction 
of  the  rarer  medium  in  which  the  aperture  is  to  be  expressed  from 
that  of  the  index  of  the  glass  semicircle,  and  to  preserve  Uie  difference 
as  a  constant  for  use  whenever  the  aperture  in  Uie  selected  medium  is 
to  be  computed  from  the  angle  observed  with  the  semicircle.  Then 
to  perform  the  computation,  it  will  only  be  necessary  to  add  this 
constant  to  the  logarithmic  sine  of  half  the  observed  angle,  and  take 
from  the  table  of  logarithmic  sines  the  angle  corresponding  to  the 
sum,  which  will  be  half  the  angle  required. 

It  will  readily  be  understood  that  if  the  crown  glass  semicircle  of 
the  apparatus  is  of  precisely  the  same  index  of  refraction  as  the  crown 
glass  front  of  the  objective,  the  rays  of  light  passing  into  the  objective 
from  the  semicircle  will,  after  more  or  less  refraction  as  they  enter 
and  leave  the  immersion  fluid,  resume  in  the  crown  fflass  front,  pre- 
cisely the  same  course  they  had  in  the  semicircle.  Li  this  case  the 
angle  measured  in  the  semicircle  would  be  precisely  equal  to  the 
aperture  of  the  pencil  passing  through  the  crown  glass  front,  and  might 
be  called  the  jirst  interior  angle  op  aperture^  or  briefly,  the  interior 
aperture  of  the  objective.  As  this  is  the  angle  which  after  all  deter- 
mines the  resolving  power  of  the  objective  (provided  its  aberrations 
are  properly  corrected),  Colonel  Woodward  thinks  it  would  be  better 

3  F  2 


Digitized  by 


Google 


784  BEOORD  OF  CUBIIEKT  RH»BABfiHK8  VKLLTISQ  TO 

hereafter  to  express  the  angle  of  objectiyes  in  degrees  of  interior 
aperture  instead  of  speaking  of  air,  water,  or  balsam  angles,  or  nsmg 
the  numerical  scale  of  Abbe.  This  end  will  be  obtained  with  sufficient 
exactness  if  the  crown  glass  semicircle  has  an  index  of  refraction  of 
1  *  525.  In  this  case  the  angles  read  by  the  apparatus  with  each  ob- 
jective will  be  its  interior  aperture,  and  no  oomputation  will  be  neces- 
sary. But  equally  exact  results  can  be  obtained  from  a  glass  semi- 
circle of  higher  or  lower  index,  provided  only  its  index  of  refraction 
is  known.  In  this  case  it  is  simply  necessary  to  compute  the  corre- 
sponding angle  in  a  medium  of  1  *  525  from  the  observed  angle  by  the 
method  already  explained. 

The  index  of  refraction  of  the  glass  semicircle  may  be  exactly 
determined  in  the  ordinary  way  by  measuring  the  angular  deviation 
produced  by  a  prism  cut  from  the  same  piece  of  glass.  But  in  the 
absence  of  conveniences  for  this  determination  it  is  one  of  the  advan- 
tages of  this  apertometer  that  it  affords  the  means  of  measuring  the 
index  of  the  glass  semicircle  with  sufficient  accuracy,  for  if  the  angle 
of  any  immersion  objective  that  exceeds  90^  of  interior  aperture  be 
measured  by  it,  and  then  the  immersion  fluid  wiped  away,  and  the 
angle  measured  with  a  very  thin  film  of  air  between  the  front  of  the 
objective  and  the  semicircle,  the  observed  angle  will  be  reduced  to  a 
figure  which  is  constant  for  all  objectives  of  the  same  or  greater 
aperture,  and  which  is  independent  of  variations  in  the  angles  of 
such  objectives,  representing  in  fiict  double  the  angle  of  total  reflection 
from  the  glass  of  the  semicircle  to  air.  If  the  sine  of  half  this  con* 
stant  angle  be  divided  into  unity  the  quotient  will  be  of  course  the 
index  of  refraction  of  the  glass  semicircle. 

Provided  the  glass  semicircle  is  nicely  centred,  the  silvering  of 
the  glass  cover  wluch  prevents  vision  from  taking  place  except  through 
the  small  hole  or  slit  directly  over  the  centre  of  the  semicircle,  would 
be  imnecessary  with  the  highest  powers ;  for  the  diameter  of  the  cir- 
cular spot  through  which  rays  can  pass  into  the  objective  is  so  small, 
as  compared  with  the  diameter  of  the  semicircle,  that  the  greatest 
possible  chance  of  error  from  this  source  will  be  very  small  indeed. 
But  with  dry  lenses  of  low  power  this  is  not  the  case ;  the  greater  the 
transverse  diameter  of  the  objective,  the  more  readily  would  those 
rays  enter  it,  which  having  passed  through  the  semicircle  but  not 
through  its  centre,  would  indicate  a  greater  aperture  than  the  objective 
actually  possessed.  This  is,  Colond  Woodward  supposes,  the  source 
of  the  erroneous  readings  which  Professor  Smith  obtained*  when  he 
attempted  to  use  his  apparatus  after  the  method  of  Abbe  with  low- 
power  objectives.  He  did  not  use  the  opaque  cover  with  a  small 
central  hole  which  is  indispensable  in  this  case. 

Microscopical  Eesearohes  in  High-power  Defiiiition.t-— Br. 
O.  W.  Eoyston-Pigott  presented  a  paper  on  this  subject  to  the  Royal 
Society  in  their  last  session  (not  yet  printed  in  extemo\  but  of  which 
the  following  is  an  abstract  by  the  author. 

♦  *  Am.  Quart  Micr.  Journ.,'  i.  (1879)  p.  203. 
t  *  Proc.  Roy.  Soc./  xxix.  (1879)  p.  164. 
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In  its  general  scope  the  paper  is  intended  to  deal  with  diffionlties 
in  microscopic  research,  usually  found  insuperable,  such,  for  instance, 
as  the  invisibility  of  minute  dosdy  packed  refracting  spherules,  ex- 
isting in  double  rouleaux,  or  promiscuously  aggregated ;  when  their 
individual  diameter  varies  between  the  ^q\qq  to  the  ^ ^ ^^^ ^ ^  of  an 
inch. 

These  difficulties  are  principally  created  by  overlapping  images, 
due  partly  to  residuary  aberration  both  spherical  and  chromatic, 
partly  to  the  effects  of  difi&action,  caused  by  brilliant  illuminations 
of  spurious  disks  of  light,  partly  to  the  constant  development  of 
Eidola  or  Mse  images,  which  vary  the  loci  of  their  development 
according  to  the  nature  of  underlying  structures,  and  accenting  to 
the  object-glasses  being  over-  or  under-corrected,  and  partly,  and 
indeed  very  considerably,  created  by  the  use  of  excessively  large 
angular  apertures. 

The  paper  discusses  also  the  relative  effects  on  visibility,  of  large 
and  small  angular  apertures  in  objectives. 

It  shows  that  tiie  black  margins  or  black  marginal  annuli  of 
refracting  spherules,  constantly  displayed  by  low  aperture  glasses, 
are  attenuated  gradually  to  invisibility,  as  the  glasses  employed  are 
endowed  with  the  largest  apertures ;  that  the  black  margins  also  of 
cylinders,  tubules,  or  semi-tubules  suffer  similar  obliterations;  and 
that,  in  consequence,  innumerable  minute  details  are  concealed  or 
destroyed  till  the  aperture  is  sufi&ciently  redaced;  that  minute 
refracting  bodies  obey  the  laws  of  their  refrangibilities,  and  display 
beautiful  phenomena,  discoverable  by  transcendent  powers  of  defini- 
tion, but  totally  unseen  by  inferior  compensations ;  and  that,  in  con- 
sequence, the  so-called  achromatism  of  modem  glasses  is  an  illusory 
approximation  to  correct  vision. 

Examples  are  given  of  molecular  structures,  varying  in  form, 
translucency,  and  refrangibility,  in  which  natural  pencils  are  caught 
and  displayed  in  the  order  in  which,  as  in  a  rain-drop,  iridescent  rays 
are  emitted  by  the  decomposed  light.  Several  examples  are  also 
introduced,  in  which  a  high  order  of  lenticular  correction  beautifully 
discovers  structure,  hidden,  according  to  Dr.  Carpenter,  from  the 
great  bulk  of  observers. 

As  the  paper  deals  so  often  with  magnitudes  very  much  less 
than  the  j^y^yoq  of  an  inch,  a  method  is  introduced  of  readily  esti- 
mating roughly  such  magnitudes  between  the  -gj^jg  and  the  ypoVgy 
of  an  inch,  by  means  of  a  micrometer  gauge.  The  writer  has  been 
emboldened  to  grapple  with  these  difficult  minutiss,  in  consequence  of 
the  sharp  and  clear  definition  he  has  attained  of  spider  lines  miniatured 
down  to  the  fourteenth  part  of  i^o^ooo  ®^  ^^  incih.  The  eye,  ac- 
customed to  contemplate  this  subtlety  of  form,  readily  appreciates  the 
one-fourth  or  one-sixth  of  this  size,  i.  e.  40A00  ^^  flop^ooo* 

A  new  test  for  the  Microscope  is  also  described  displaying  bright 
lines  of  uniform  thickness  less  than  ioo^ooff>  ^^^  sharp  black  lines  of 
much  less  tenuity  than  those  given  by  Nobert's  celebrated  lines 
ruled  on  glass,  and  incomparably  more  easy  of  illustration. 

The  employment  of  various  fluids  for  immersion  lenses  is  care- 
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folly  considered  ;  and  the  singalar  property  of  castor  oil^  diacoTered 
by  file  writer,  is  referred  to. 

As  the  author's  paper  on  *'  A  Searcher  for  Aplanatio  Images," 
was  inserted  in  the  '  Transactions/  he  now  introduces  a  new  form 
which  offers  some  advantages,  by  its  extended  trayerse,  by  its  sim- 
plicity and  economy  of  light  with  increase  of  magnifying  power. 

Finally,  some  examples  are  given  of  producing  transcendent 
definition  in  cases  found  hopeless  by  a  numerous  body  of  obserrers. 
The  means  also  of  its  attainment  are  minutely  described. 
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Saundbrs,  W.— Insect  Powder.  Am.  Nat.,  XIII.,  pp.  572-4. 
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Entomol.  M.  Mag.,  XVI.,  pp.  79-82. 
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Cambbidob,  O.  p.,  M.A.,  C.M.Z.S.,  &c. — On  some  new  and  little-known 
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Haobr,  Piot  Dr.  H. — Hole-inhabiting  Ghelifen  of  Norih  America. 

Zool.  Anzeig.,  IL,  pp.  39&-400. 
Earsoh,  Dr.  F.— On  a  New  OteaoB  of  Laterigrado  from  Zanzibar. 
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Tbkat,  Mrs.  M.— The  Habits  of  a  Tarantula.    2  figs. 
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ZeiUchr,  wiss,  Zool,,  XXXIL,  pp.  618-92. 
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Echinodermata. 
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Proc,  Zool,  8oc,,  1879,  pp.  249-65. 
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„  „  Note  on  the  peculiar  Organ  of  the  Sea-Urchin  described  by 
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8oi,'Qo8sip^  No.  176,  pp.  179-182. 

Coelenterata. 

Bedwell,  F.  a.,  M.A.,  Ac.— On  the  Urtioating  Threads  of  Actinia  parasitica, 

Plate  10.  Jowm,  Quek.  Micr,  Club,,  No.  40,  pp.  159-163. 

D'AoHiABDi,  A. — New  Species  of  Trochocyathtu  from  the  Tithonian  Limestones 
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[T.  CanatarO^  Atti  8oc,  Tote,  8ci.  Nat,  V.,  pp.  139-140. 

Haaoki,  Dr.  W.— On  the  Blastology  of  the  Corals :  a  morphological  study. 

Plate  16.  Jen,  Zeitschr,  Naturwiaa.,  XlIL,  pp.  269^20. 
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NiOHOLSOH,  Prot  H.  A.,  MJ).,  &c,  and  B.  Ethibidob,  juh.,  F.G.S.— Descrip- 
tions of  PaliBOzoic  Corals  from  Northern  Queensland,  with  Observations  on  the 
Genus  Stenopora.    {In  part,)    Plate  14.    [7  sp.,  2  n.  sp.] 

Ann,  4-  Mag.  Nat,  Hiat.,  IV.,  pp.  216-26. 
Batbbun,  B. — Brazilian  Corals  and  Coral  Beefii.    1  fig. 

Am,  Nat,,  XTIT.,  pp.  539-51. 
Porifera. 
CzisffiAYBKi,  W.— Littoral  Sponges  of  the  Black  and  Caspian  Seas.    Pre- 
liminary Investigation.    Plates  5-8.    [In  Bussian.    44  sp.,  22  n.  sp. ;  4  n.  gen., 
Frotoachmidlia,  Tedaniella,  Pellinuh,  Proteaperia.'] 

Bull,  8oc.  Imp,  Nat.  Moacou,  LIII.,  pp.  875-97. 
Mazzbtti,  G..  and  A.  Mamzoni.— The  Fossil  Sponges  of  Montese.     Plates 
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Atti  8oc,  Toac,  8ci.  Nat,,  V.,  pp.  57-66. 
ScBVLO,  F.  E.— Besearches  on  the  Structure  and  Development  or  Sponges. 
Seventh  Communication.    The  Family  of  the  Spongidn.    Plates  34-8. 

Zeitschr,  loiaa,  Zool.,  XXXII.,  pp.  598-660. 
Stev,  Bev.  H.  W.,  MJL.— The  Structure  and  Distribution  of  Sponges. 

8ci,'Qo88ip,  No.  177,  pp.  197-9. 

Zittel,  K,A.''  Studies  on  Fossil  Sponges,  Y.  Caldspongie  (continued),  (Transl, 

from  •  Abh.  Bay.  Akad.  Miinchen.')  Ann.  ^  Mag.  Nat,  Hist ,  lY.,  pp.  120-35. 
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Protoao*. 
CAiPiimB,  Dr.  W.  B.,  F.B.S.,  &o.— The  Eozoon  Oumdense. 

Nature,  XX.,  pp.  328-9. 
Cabteb,  H.  J.,  F.B.8.,  Ac— On  the  growth  of  Stromatopora,  including  the 
Commensaliiim  of  Caunopora.  Ann,  ^  Mag,  Hat  Hist,,  IV.,  pp.  101-6. 

fhckl-Port,  Prof. See  Alg». 

Forrest,  H.  E.— On  Carchesmm  spectabiU.  Midi,  Nat.,  11^  p.  20i. 

Gbobob,  F.  J,^Eugiena  (?)  viridia  and  its  bulbed  Flagelluro.    8  figs. 

[  ?  Larrn  of  ffydatina  smta,]  Sci.'Oo8sip,  Na  176,  pp.  184-5. 

KvNTEB,  O. — How  did  Eozoon  originate,  and  is  Graphite  a  Proof  of  Organic 

Beings  in  the  Laurentian  Period  ?  Nature,  XX.,  pp.  425-6. 

MoBH  s.  Prof.  K. — ^Is  Eozoon  a  Fossil  Bhizopod  or  a  Mineral  ?    31  pp.    21  figs. 

8?o.    HaUe,1879. 

„  „        Principal  J.  W.  Dawson's  Criticism  of  mj  Memoir  **  On 

the  Structure  of  Eozoon  Canadense  compared  with  that  of  Foraminifera.    2  figs. 

Am,  Joum,  Set,  ^  -4r<«,  XVII.,  pp.  177-85. 
BoHHEiDKB,  Prof.  A. — Monoffia  oonflums ;  New  Monera.    Plate  31 . 

Arch.  Zool.  (Lacaze-IhUhiers),  VIL,  pp.  585-8. 
Whitnet,  J.  D. — The  Auriferous  Gravels  of  the  Sierra  Nevada  of  California. 
(4  plates  and  7  maps  and  sections.)    [The  Infusorial  Bocks,  pp.  220-31.] 

Mem,  Mu8,  Comp,  Zool,  Cambridge^  VI.,  pp.  1-288. 
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Babtb&leict,  Ch. — ^Note  on  the  Hydrophorous  Beeervoira  of  Dipsacm. 

Ann.  Sci.  Nat.  (Bot%  VII.,  pp.  340-6. 

Behbens,  Dr.  W.  J. — ^The  Nectaries  of  Flowers.  Anatomical- physiological 
Bcsearohes  (cvntinued).  Flota,  LXII.,  pp.  369-75. 

BoNViBiL  G.— Study  of  the  Anatomy  and  Physiology  of  Nectaries. 

Bull.  Soc.  Hot.  tyance,  XXV.,  pp.  262-70. 

M      The  Nectaries :  Critical,  Anatomical,  and  Physiological  Study. 

{In  part.)  Ann.  Sci,  Nat,  {Bot.\  VIII.,  Nos.  (1  &  2\  pp.  5-128. 

BxTBOEBSTEiH,  Dr.  A. — Besearchos  on  the  Belations  of  the  Nutriment  to  the 
Transpiration  of  Plants.    II.     8B.  Akad,  Wien,  LXXVIH.  (1st  Sec),  pp.  607-37. 

Capus,  G. — Anatomy  of  the  Conducting  Tissue  [of  the  S^le]  {concluded). 
Plates  18-24.  Ann.  Sci,  Nat,  {Bot,\  VIL,  p^  249-91. 

CuNKiNQHAif,  DJ).,  M.B. — On  certain  effects  of  Starvation  on  Vegetable 
and  Animal  Tissues.    47  pp.    11  figs.    4to.    Calcutta,  1879. 

Hekmigkb,  K.  a. — On  Hybridization  in  the  Vegetable  Kingdom  (oontin'ted). 
Flora,  LXII.,  pp.  321-9;  344-52;  365-8;  380-4;  891-6. 

JtJffT,  Dr.  L. — Botanischer  Jahresbericht  Fifth  year  (1877).  2nd  dlvbdon. 
pp.  821.    8vo.    Berlin,  1879. 

Mavpas,  E.— See  ZoolcM^y  A. 

MiOHio^  M.— Beview  ofthe  principal  Publications  on  Vegetable  Physiology 
in  1878.  Arch.  Sci,  Phys.  ^  Nat.,  II.,  pp.  175-202;  257-304. 

MoissAN,  H. — On  the  Volumes  of  Oxygen  absorbed  and  Carbonic  Acid 
emitted  in  the  Bespiration  of  Plants.         Ann,  Sci.  Nat,  ( Bot.),  VII ,  pp.  292-839. 

MooBB,  S.  Le  M. — Mimicry  of  Seeds  and  Fruits  and  the  Functions  of  St-mlDal 
Appendages.    Preliminary  Notice.  Joum,  Bot,,  VIII.,  pp.  271-4. 

Fbiob,  B.  C.  a.,  M.D.,  &o.— On  the  Popular  Names  of  British  Plants,  beinar 
an  explanation  of  the  origin  and  meaning  of  the  names  of  our  indigenous  and 
most  commonly  cultivated  species.    3rd  edition.    294  pp.    8vo.    London,  1879. 

Sturtevant,  E,  L,,  M.D. — Seed-breeding.  (From  Beport  of  Secretary  of  Ccmn. 
Board  of  Agriculture,  1878.)  M.  Joum,  Set.,  I.,  pp.  5M-64. 

Vesque,  J. — New  Besearohes  on  the  Development  of  the  Embryo-sao  of 
Angiosperms.  ^ot.  ZeU..  XXXVII.,  pp.  505-9. 

WiESNER,  J.'Heliotropio  Phenomena  in  the  Vegetable  Kingdom.  A  Physio- 
logical Monograph.    Part  I.    1  fig. 

Denkschr.  Akad,  Wiss.  Wien,  XXXIX.  (Sec.  1).  pp.  143-209. 
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B.  CBYPTO0AKIA. 

Andkbsqn,  Dr.  0.  L.— Spares  with  a  Spore  Gloesazy. 

Am,  OttOf^.  ificr.  Joum,,  L,  pp.  !260-8. 
Bassjja*,  J.  E.— The  Cryptogamio  Flora  of  WarwiokBhire.    (In  part) 

Midi.  Kat^  it,  pp.  220-4. 
Eyferth^  B^r-thA  Simplest  FoimB  of  Life  (concluded). 

(Trantl.  with  additioiiB.)  Am.  Qwtrt,  Mkr.  J<mm.j  I.,  pp.  805-10. 

Frat,  J.  P.— List  of  Phanerogams  and  Semi-vascujar  Cryptogams  of  the 
Oeparfement  of  the  Ain.    24  pp.    8yo.    Bourg,  1879. 
Grisbbach,  a.— Symboln  ad  floram  Argentinam. 

[Gryptog&mia,  pp.  840-5.]     Abh.  K,  QtaeU,  Wiss.  Qmingen,  XXIY.,  846  pp. 
Kmr,  L.--Botanical  WaU  Charts.    DiyisifmllL    Nos.  XXL>XXX. 
[P^ronoepora  oalotkeoa  ;  Muoor  Mucedo ;  Fucomia  grammis ;  Nemalion  mulUfi'- 
dum;   LejoHtia  MedUerroMa;  Ihtdrg$naya   coccinea;   Eippmis  vulgaris; 
Elodea  Canadensis,']    Berlin,  1879. 
Bauwbnboit,  N.  W.  p. — On  the  first  Phenomena  of  Germination  in  the 
Spores  of  Cryptogams.  Bot.  Zeit,  XXXYU.,  pp.  441-« ;  457-66. 

SoHMALHAUSBV,  J.--Contribntions  to  the  Jurassic  Flora  of  Russia. 

Bull.  Aoad.  Imp.  8ci.  St.  P^tenbouiy,  XXY.,  pp.  845-8. 
Waghkb,  H.-*Cr7ptogamio  Herbarinm.  Parts  1,  4,  5  and  7.  8yo.   Bielefeld, 
1879. 

Oryptogamia  Vascularia. 

Clabxb,  O.  B.,  FX.S.— Ferns  of  North  India.    Abstiaot 

J<mm.  Linn.  8oc.  (Bot.%  XYII.,  pp.  402-4. 

Jenman,  G.  S.—  Seoond  Supplement  to  the  Jamaica  Ferns  recorded  in  Grise* 
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XXXV. — On  the  Morphology  of  Vegetable  Tissues. 
By  W.  H.  GiLBUBT,  P.E.M.S. 

(Bead  Sth  October,  1879.) 
(PlATKS  XXII.  AND  XXIII.) 

In  the  early  antumn  of  last  year,  while  examining  some  pre- 
parations I  had  been  making  of  the  leaf-buds  of  yarious  trees, 
certain  appearances  were  observed,  which  seemed  scarcely  to  agree 
with  the  views  now  held,  concerning  the  origin  of  the  cambium 
layer  in  the  stems  of  the  woody  dicotyledons ;  and  suggested  the 
desirability  of  a  further  study  of  the  subject. 

During  the  twelvemonth  which  has  since  elapsed  I  have 
followed  up  the  inquiry,  with  results  of  at  least  considerable 
interest 

EXPLANATION  OF  PLATES  XXII.  AND  XXIIL 

All  figures  draim  with  Camera  Lucida, 

pcbf  procambium ;  c6,  cambimn ;  mr,  medullary  rays ;  m,  medulla ;  c,  cortex ; 
8v,  spiral  veBsel ;  ss^  sieve  septa ;  rr,  mdimentary  vessels. 

Figs.  1,  2.— Sections  through  procambiam  of  Cutisus  labumwriy  showing  earliest 
observed  appearance  of  cambium.  Fig.  1.  Very  oblique,  radial  diameter  of  cells 
much  exaggerated. 

Figs.  3-5. — Sections  through  procambium  of  Lombardy  poplar.  Fig.  3.  Show- 
ing first  division  of  procambium  cells.  Figs.  4,  5.  Two  stages  in  development 
of  cambium. 

Figs.  6-8. — Sections  of  Ficus  caHca,  Fig.  6.  Before  division  of  generating 
cells  on  xylem  side.  Fig.  7.  Enlargement,  division,  and  thickening  of  cells,  pro- 
ducing first  vessels  of  medullary  sheath.  Fig  8.  Appearance  of  cambium  septa 
in  celu  dividing  thickened  cell-forms. 

YiGB,  9-11. — Tangential  sections  through  cambium  of  Cytisua  laburnum. 

Figs.  12,  13.—  „  ,»  Sjfringa  vulgaris,    (Figs. 

9,  10, 12, 13.  Showing  cambium  ceU-groups.  Fig.  11.  Same  after  absorption  of 
transverse  septa.    Medullary  rays  in  transverse  section.) 

FiQ.  14. — Section  through  cambium  of  Salidmria  adiantifolia, 

Fio.  15. — Development  ot  vessels  in  Sambucus  nigra;  sieve  septa  indicated  by 
dotted  lines ;  transverse  septa  still  remaining. 

Fig.  16.---Sieve  septa  in  rudimentary  vessels  of  Aihnthus  glanduiosus ;  very 
oblique,  and  cut  through. 
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The  doctrine  generally  held  oonoeming  the  origin  of  the 
cambium  may  be  briefly  stated  as  follows : — 

That  after  the  deyelopment  from  the  primary  meristem  of 
the  primary  cortex  and  pith,  a  zone  remains  between  them, 
whi<£  preseryes  its  merismatio  character,  and  is  called  the  pro- 
cambium ;  the  cells  of  which  are  similar  to  each  other,  and  are 
combined  without  intercellular  spaces ;  that  on  either  side  of  this 
procambium  the  cells  are  differentiated  into  peimanent  tissue,  on 
the  outer  side  bast  and  parenchyma^  on  the  inner  side  prosen- 
chyma  and  vessels;  and  that  in  open  bundles  a  certain  portion 
remains  oyer  between  these  two  ti£Bue  systems;  this  portion  con- 
stituting the  cambium  layer. 

Now  in  the  sections  through  the  apices  of  the  stems  and 
terminal  buds  of  certain  trees  referred  to  aboye,  I  obseryed  that  on 
the  inner  side  of  the  procambium  ring  or  bundles,  there  were  a 
greater  or  less  number  of  cells  which  appeared  in  eyery  respect  to 
agree  with  those  which  in  older  stems  separate  the  xylem  from 
the  phloem;  being  thin-walled,  re^ar  in  dispositicH],  without 
intercellular  spaces,  and  arranged  radially  with  r^ard  to  the  axis 
of  the  stem.  Examining  a  section  somewhat  further  from  the 
apex,  I  found  that  a  few  of  the  cells  adjoining  the  pith  w^ne 
mickened;  while  in  a  section  nearer  to  the  apex,  the  procambium 
zone  was  thinner,  and  the  cambium-like  series  absent. 

The  thought  naturally  suggested  by  these  obseryations  was, 
that  possibly  the  cambium  was  not  in  itself  a  portion  of  the  pro- 
cambium, but  a  special  tissue  deyeloped  from  ii  In  order  to 
determine  this,  I  haye  made  many  preparations  of  the  terminal 
buds  of  some  sixteen  species,  but  owing  to  the  sharply  cunred 
course  taken  by  the  procambium  at  or  near  the  apex,  and  conse- 
quently the  line  of  section  being  at  a  more  or  less  acute  angle  with 
its  length,  the  inquiry  proyed  one  of  considerable  dmculty. 
Neyertheless,  in  all  cases  at  a  suitable  distance  from  the  apex,  this 
cambium-like  tissue  was  to  be  found  either  with  or  without  one  or 
two  thickened  cells  on  its  inner  sur&ce,  while  the  remainder  of 
the  procambium  was  undergoing  differentiation  into  hard  and  soft 
bast. 

A  few  species,  howeyer,  were  most  instructiye,  especially  the 
Laburnum  (Uytims  labumim),  Lombardy  poplar  (Popultu  ntffra)^ 
and  the  Fig  {Ficm  carica) ;  and  after  a  careful  and  prolonged 
study  of  them,  there  seems  but  one  conclusion  possible ;  yiz.  i£at 
the  whole  of  the  procambium  is  differentiated  mto  hard  and  soft 
bast,  with  the  exception  of  its  innermost  layer,  the  cells  of  whidi 
by  means  of  successiye  tangential  diyisions,  produce  a  cambium 
tissue ;  this  new  generating  tissue  preceding  m  ord^  of  develop- 
ment the  appearance  of  any  thickened  ceU-forms  on  the  xylem 
side. 
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In  its  earlieet  condition  the  procambinm  can  only  be  distin- 
goished  from  the  sarronnding  tissne,  when  examined  in  transverse 
section,  b^  the  comparatiyely  small  size  of  the  cells  composing  it. 
This  similarity,  howeyer,  speedily  disappears,  as  most  of  its  cells 
divide  into  two,  three,  or  fonr;  the  cell-plates  being  laid  down 
indifferently  as  to  order  or  relative  position.  This  is  well  shown 
in  Fig.  3,  which  rej^eeents  a  portion  of  the  procambinm  of  the 
Lombardy  poplar.  This  division  of  the  cells  does  not  take  place 
simnltaneonsly  thronghont  the  whole  of  the  tissne,  bnt  commences 
at  certam  spots  which  correspond  with  the  position  to  be  occupied 
by  the  vascular  bundles,  whether  primary,  secondary,  or  of  a 
mgher  order. 

In  some  species  the  next  step  in  development  consists  in 
certain  cells  at  more  or  less  definite  distances,  growing  most 
rapidly,  and  dividing  in  a  radial  direction,  that  is,  with  regard  to 
the  axis  of  the  stem ;  this  being  the  commencement  of  the  primary 
medullary  rays.  In  others,  howev^,  these  are  not  to  be  distin- 
guished till  much  hter. 

In  Figs.  6  and  7,  which  are  from  a  section  of  Fious  eariea^ 
the  primary  medullary  rays  are  present,  and  it  will  be  seen  that  by 
them  the  procambinm  is  separated  into  well-marked  bundles,  and 
while  on  their  inner  side  there  is  no  distinct  line  separating  them 
from  the  medulla,  yet  that  on  the  outside  their  lunits  are  well 
defined. 

The  next  stage  is,  that  the  layer  of  procambium-cells  next  the 
medulla,  which  have  remained  unutered,  and  which  I  would  call  the 
generating  layer,  becomes  divided  by  septa  which  are  invariably 
tangential  to  the  circumference  of  the  stem.  As  the  differentiation 
of  the  phloem  elements  commenced  at  certain  points  which  agree 
with  the  position  and  order  of  the  fature  vascular  bundles,  so  with 
the  septation  of  these  cells ;  commencing  at  certain  definite  points 
the  process  continues  till  we  have  a  closed  cambium  ring  or  a 
series  of  bundles  separated  &om  each  other  by  the  primary 
medullary  rays.  In  JFig.  1,  which  represents  a  portion  of  the 
procambinm  of  the  laburnum,  it  will  be  seen  that  there  are  three 
cells,  which  show  this  septation  at  the  earUeet  stage  in  which  I 
have  observed  it.  In  eacn  cell  there  are  two  septa,  the  outermost 
one  of  which  is  the  thinnest,  and  therefore  the  last  laid  down. 
In  Fig.  2  is  shown  part  of  a  bundle  from  the  same  section,  of 
rather  earUer  origin,  in  which  we  have  a  radial  series  of  four  or 
five  cambium-cells ;  the  fact  of  their  origin  being  from  a  single  cell 
is  still  plainly  indicated  by  the  greater  thickness  of  the  motner-cell 
wall  which  still  seems  to  surround  them. 

The  same  process  in  every  important  particular  holds  good  in 
the  Lombardy  poplar,  three  stages  in  the  development  of 
which  are  represented  in  Figs.  3-5.     I  have,  however,  occasionally 
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fonnd  on  the  inner  side  of  the  cambiam  in  this  species,  a  few  celb 
of  small  calibre,  which  do  not  appear  to  have  be^  deyelo[>ed  fixm 
it;  although  I  have  not  been  able  to  trace  their  origin  with 
certainty,  me  probability  being  that  they  resnlt  &om  the  diyision 
of  the  outer  cells  of  the  mednlla.  These  cells  may  remain  per- 
manently thin-waUed,  or  some  of  them  may  become  thickened— a 
differentiation,  however,  which  is  not  obsenred  until  the  cambium  is 
some  three  or  four  cells  in  thickness. 

With  regard  to  the  order  of  development  of  Ihe  cells  formiM 
the  cambium,  it  was  just  stated  that  in  the  earliest  stage  observed 
in  the  laburnum,  there  were  two  tangential  septa  thrown  across  tlie 
mother-cell,  and  that  the  one  nearest  the  pUoem  being  the  thin- 
nest, was  the  youngest.     In  the  consideration  of  this  part  of 
the  question  we  are  greatly  helped  by  a  study  of  what  takes  place 
in  Ficus  carica.    In  this  species  the  process  of  development  is 
somewhat  modified,  as  a  reference  to  the  figures  will  at  once  render 
apparent     Fig.   6  is  a  section  through  the  procambium  imme- 
diately after  its  differentiation  into  phloem  elements,  and  no  indica- 
tion of  either  xylem  or  cambium  is  seen.    In  Fig.  7  at  a  we  find 
a  cell  adjoining  the  medulla,  which  has  enlarged  and  divided 
tangentially  into  two  daughter-cells.    At  h,  b  we  notice  that  in  two 
cells  in  which  this  same  process  commenced  earher  the  daughter- 
cell  next  the  pith  has  become  spirally  thickened,  while  its  sister- 
cell  has  grown  and  divided  again  in  the  same  direction.     Growth 
in  the  two  daughter-cells  at  first  takes  place  equally,  so  that  we  find 
them  both  of  one  size ;  but  there  is  this  difference  in  them,  that 
yfMle  one  passes  over  into  a  permanent  form,  the  other  preserves  its 
generating  character ;  so  that  by  the  time  the  one  has  become  fiiD j 
developed  the  other  is  a^in  r^y  for  further  division. 

It  will  be  observed  mat  the  cells  we  have  just  been  dealing  with 
are  separated  from  each  other  by  one  or  two  cells  of  smaller  dimen- 
sions. In  these,  growth  takes  ^lace  equally  with  those  already 
described,  but  the  divisions  arise  irregularly,  sometimes  being  tan- 
gential, at  others  radial 

This  order  of  development  continues  till  the  condition  shown  in 
Fig.  8  is  reached.  Here  we  have,  proceeding  from  the  centre  of 
the  stem,  a  series  composed  of  two  or  three  spiral  cells  or  vessels 
preceded  by  two  or  three  thin-walled  cells,  the  whole  of  them  being 
produced  in  regular  succession  by  division  of  the  cell  immediately 
adjoining  the  phloem.  Thus  tsur,  then,  development  has  taken 
place  in  reguk^  progression,  proceeding  fix)m  the  centre  ontwari 
At  this  stage  we  notice  that  tangential  septa  arise  in  the  odls 
which  separate  these  series  of  thickened  cell-forms  the  one  from 
the  other,  and  thus  a  continuous  band  of  cambium  is  produced  in 
the  bundle. 

At  first  sight  it  would  appear  that  in  this  species  we  have  an 
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example  which  differs  in  most  important  particnlars  from  the  con- 
elusion  stated  early  in  this  paper.  But  it  must  be  borne  in  mind 
that  the  development  of  these  z^lem  elements  commenced  by  the 
enlargement  and  division  of  a  smgle  cell,  and  not  simply  by  the 
thickening  of  a  cell  already  existing  in  the  procambium,  and  that 
the  tissue  intervening  between  the  several  series  of  thickened  cell- 
forms,  is  at  first  produced  from  the  same  layer  of  cells,  viz.  those 
immediately  adjoining  the  pith.  This  statement  is  supported  by 
the  fact,  tliat^  although  the  bundle  as  a  whole  has  increased  greatly 
in  radial  diameter,  yet  the  phloem  portion  of  it  remains  about  the 
same  as  at  first ;  the  small  amount  of  apparent  growth  resultmg 
probably  from  the  greater  size  of  the  individual  cells,  and  not  from 
their  increased  number.  We  must  therefore  regard  the  xylem 
elements  and  the  cambium,  the  development  of  which  we  have  been 
tracing,  as  new  tissues  resulting  from  the  activity  of  the  generating 
layer  of  cells,  that  in  the  other  species  produces  the  cambium  at 
the  first. 

The  progressive  development  of  the  cambium-cells  described 
above  appears  to  hold  till  tne  tissue  consista  of  some  six  or  eight 
cells  in  thickness,  after  which  division  takes  place  frequently  in  the 
cells  which  form  its  three  or  four  outermost  layers,  as  I  have  found 
thin  cell  plates  between  thicker  ones,  the  cells  thus  cut  off  being 
about  half  the  size  of  those  immediately  contiguous. 

The  species  which  I  have  studied,  in  addition  to  the  three 
already  reierred  to,  are  Ribes  nigrum^  JEsculvs  hippocastanea, 
Betulus  alba,  Quercus  rdbur,  Quercus  iJex,  Acer  pseuao-platanusy 
Fagus  sylvatica,  TJlmus  campestris,  Syringa  vulgaris,  Cadanea 
sp.,  Nerium  oleander ;  and,  while  I  have  not  been  able  in  all  cases 
to  carry  back  the  investigations  to  the  earUest  divisions  of  the 
generating  cells,  yet  they  all  agree  in  this :  the  cambium  tissue  is 
always  to  be  seen  next  the  medulla  before  the  appearance  of  any 
thickened  cell-forms,  and  that  the  farther  you  can  carry  the  inquiry 
back,  the  smaller  is  the  number  of  cells  of  which  the  cambium  is 
composed. 

In  one  species  only,  viz.  Tilia  europtea,  have  I  failed  to  see  the 
cambium  as  just  described,  and  that  smiply  from  the  very  sharply 
curved  course  taken  by  the  vascular  bundles  at  the  apex,  and  the 
extreme  diflSculty  of  getting  a  section  at  all  favourable  for  observa- 
tion of  the  earnest  stages  of  development.  There  is  no  doubt, 
however,  judging  from  what  I  have  seen,  that  it  agrees  closely  with 
the  other  species  examined. 

Turning  now  to  a  consideration  of  the  structure  of  the  cambium- 
layer,  I  find  that  it  differs  in  certain  important  particulars  from  what 
it  is  generally  understood  to  be. 

In  studying  this  tissue,  the  plan  followed  has  been  to  make  a 
series  of  tangential  sections  of  the  region  existing  between  the  bast 


Digitized  by 


Google 


806 


TranMcUons  of  the  Soeiety. 


fibres  and  the  true  wood,  keeping  each  section  separate  and 
numbered  in  its  proper  order. 

Now,  the  only  statement  made,  concerning  the  stractore  of  the 
oambiam,  is,  that  its  cells  are  thin-walled,  close-fitting,  filled  with 
protoplasm,  and  generally  proeenchymatons  in  form. 

In  this  part  of  my  investigations,  serial  preparations  of  the  fol- 
lowing species  have  been  made : — 

Larix  emopsens 8-10 

TaxQS  baocata     &-8 

Fioiisoarica 4 

Gytisus  laburnnm       ....  2 

Gorylus  avellana 6-8 

SalixSp 6-8 

Eaoalyptns  ap 4 

Jonipenxs  oomnmnis  ..      ..  8 

Wellingtonia  gigantea        ••  ?* 

Oedros  sp ?* 


Fraxiniu  excelsior             ..  2,3 

Pnmiis  Inoitanioiis  4r-6 

TiIiaenrop«a      4 

Byringa  Tulgaris 8,4 

Aoer  peeudo-platanoB..     ..  4 

SambucuB  nigia 2,3 

Cratapgoa  oxyacaptha  4,5 

nexaquifolia      8,?* 

Gomel  sp. ..  4 

Ailanthua  glandnlosofl       ..  4 

SaliBburia  adiantifolia       . .  12,  IS 


In  all  of  them  I  find  the  cambium  composed  not  of  prosenchy - 
matons  cells,  but  of  prosenchymatons  cell-groups,  i.  e.  of  cells  so 
grouped,  that  the  terminal  ones  of  each  group  being  more  or  less 
pointed  at  one  end,  the  group  is,  as  a  whole,  more  or  lees  prosen- 
chymatons in  form. 

The  number  of  cells  so  grouped  varies  with  the  species,  and  also 
in  some  roeciee  it  varies  within  certain  narrow  limits.  It  may, 
however,  be  taken  as  true,  that  the  longer  the  prosenchymatons 
elements  of  the  mature  wood  are,  the  ^eater  the  number  of  cells 
composing  the  cambium  cell-group  will  ba  Thus  the  figures 
placed  to  each  name  in  the  foregomg  list  of  species,  indicate  the 
number  of  cells  grou^  together  in  the  cambium ;  and  it  will  be 
seen  that  in  the  ConifersB,  which  possess  the  longest  proeenchy- 
matons wood-cells,  there  are  irom  six  to  eight  in  Taxus,  and  twelye 
to  thirteen  in  Salisbuna;  while  in  Cytisus,  which  has  the  shortest 
wood-elements  I  have  seen,  there  are  but  two.f 

That  this  is  the  true  character  of  the  cambium  is  proved  firom 

"^  In  these  species,  owing  to  the  line  of  section  being  somewhat  oblique  to  the 
oonrse  of  the  tissue,  the  numbers  oould  not  be  counted  BatisfnctorUy,  as  frequently, 
owing  to  the  compaiatiyely  great  length  of  the  group,  the  whole  of  it  was  not  pre- 
sent. 

t  Each  member  of  these  groups  is  a  complete  cell,  i.e.  possesses  a  distinot 
nucleus,  in  which  one  or  more  nucleoli  are  to  be  seen.  After  the  absorption  of 
the  transverse  septa  referred  to  in  the  next  paragraph,  the  nuclei  approach  each 
other,  and  are  frequently  to  be  seen  in  a  group  near  the  centre  of  the  young  ^vtwd- 
cell.  Ooalescence  of  the  nuclei  appears  now  to  take  place.  In  Laburnum  I  have 
seen,  first,  a  nucleus  in  each  cell ;  after  absorotion,  two  nuclei  partly  overlying 
each  other:  and  in  wood-cells  in  which  thickening  is  taking  place»  only  one 
nucleus  about  twice  the  size  of  the  original  ones.  The  same  remarks  apply  to  one 
or  two  other  species  examined  in  this  regard.  In  Saliaburia  fusion  of  tiie  nuclei 
takes  place  undoubt^y  so  far  as  reducmg  the  orig^inal  number  to  half,  while  in 
size  they  are  double.  These  remarks  are  founded  on  observations  made  on  tiasnes 
in  a  state  of  rest,  and  since  the  date  of  the  paper. 
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the  £eu^,  that  in  catting  a  series  (tf  sections  of  the  whole  region 
referred  to,  it  will  be  found,  after  leaving  the  parenchyma  and  soft 
bast,  we  find  nothing  bat  groups  of  cells  as  described,  until  the  true 
wood  is  reached.  Moreoyer,  on  the  side  next  the  phloem  we  find  the 
cambium  passing  over  to  parenchyma  by  the  rounding  off  or  further 
division  of  the  individual  oeUs,  and  on  the  xylem  side  we  find  the 
transverse  septa  absorbed,  not  always  wholly  or  at  once,  for  traces 
of  them  are  often  to  be  seen  on  the  cell-walls  even  aSbex  thickening 
has  commenced. 

Thus  in  Oytisus  laburmnn,  a  Emecies  well  adapted  for  study,  it 
will  be  seen  in  Fig.  9,  which  is  taken  from  a  section  adjoining  the 
^urenchyma  of  the  bast,  the  cells  are  comparatively  broad ;  that  in 
Sig.  10,  whidi  is  from  about  the  centre  of  the  cambium,  they  are 
narrower  and  proportionately  longer,  while  the  two  combined  cells 
are  more  decidedly  spindle-like  in  form ;  and  in  Fig.  11,  they  have 
been  still  further  modified  in  the  same  direction,  the  dividing  trans- 
verse septa  having  disappeared — this  figure  being  taken  from  a 
section  next  the  xylem. 

The  same  process  in  every  respect  is  illustrated  in  Figs.  12  and 
13,  drawn  from  sections  of  Syrmga  vulgaris.  Here  tibe  groups 
are  composed  of  three  and  occasionally  four  cells.  The  modifica- 
tions take  place  in  exactly  the  same  order ;  decrease  in  diameter, 
increase  in  length,  and  absorption  of  septa. 

If  we  look  at  the  development  of  the  cambium  in  the  other 
direction,  or  on  the  phloem  side,  we  should  observe  in  Oytisus  that 
as  a  rule  each  cell  divides  into  two ;  and  so  we  sometimes  see  on 
the  outside  of  the  tissue,  groups  with  spindle-like  ends  composed  of 
four  cells;  but  growth  very  speedily  obUterates  the  form,  and 
intercellular  spaces  arising,  we  have  a  true  parenchymatous  tissue.* 

Such  then  being  the  character  of  the  cambium,  it  follows,  that 
we  can  no  longer  regard  prosenchyma  as  being  composed  of 
differentiated  original  elementary  cells,  for  we  find  that  they  are 
like  the  vessels,  but  in  a  much  more  limited  sense,  cell-fusions. 

This  view  of  the  structure  of  the  cambium  also  involves  of 
necessity  a  modification  in  the  account  given  of  the  origin  of  other 
elements  of  the  xylem,  viz.  the  wood-parenchyma. 

Sachs  sayst  ''They  arise  (ie.  the  parenchymatous  cell-forms 
of  the  xylem)  according  to  Sanio  by  transverse  division  of  the 
oambium-ceUs  before  their  thickening  commences."  From  this  it 
would  appear  that  Sanio  saw  these  cell-groups  in  the  cambium, 
but  from  some  cause  ffuled  to  observe  that  the  whole  of  the 
cambium  was  composed  of  them.    Sachs  also  figures  these  paren- 

*  With  regard  to  the  origin  of  the  flbronB  elements  of  bast,  they  appear  to  arise 
in  two  ways,  viz.  the  combioation  and  fusion  of  the  cambium  cell-groups,  and  also 
by  the  fusion  of  vertical  eeriesof  parenchymatous  cells.  This  point,  however,  has 
not  been  eatisfactorily  made  out,  and  is  reeerved  for  further  observation. 

t  Sachs*  *  Text-Book  of  Botany,'  p.  100,  Oxford,  1875. 
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oh^inatoiis  oell-forms,  in  the  wood  of  Ailanthns,*  the  details  of 
which  correspond  in  every  particular  with  my  own  obflervafcions, 
and  the  special  elements  nnder  consideration  also  a^ee  in  form, 
dimensions,  and  number  of  cells  in  combination,  with  the  cell- 
groups  of  the  cambium.  It  is  therefore  naturaUy  sug^sted  that 
wood-parenchyma  results  simply  from  the  non-absorption  of  the 
transverse  dividing  septa,  and  that  while  spiral  or  other  thickening 
has  taken  place,  yet  their  outward  form  is  the  same  as  it  was  when 
the  group  occupied  its  place  in  the  cambium. 

In  the  development  of  the  vessels  also  there  are  one  or  two 
points  of  interest.  In  the  mature  vessel,  the  remains  of  what  has 
hitherto  been  regarded  as  the  original  transverse  septa,  are  always 
inclined  more  or  lees  to  the  course  of  the  vessel.  That  this  shoold 
be  so  is  apparent^  if  we  take  into  consideration  the  &ct  that  the 
cells  from  which  they  are  developed  are  combined  in  the  form  now 
described ;  the  septa,  the  remains  of  which  we  see  upon  the  walls 
of  the  vessels,  being  the  terminal  ones  of  the  cell-group,  and 
therefore  originally  oblique,  the  intervening  ones,  wmch  are  at 
nearly  right  angles  to  their  length,  being  wholly  absorbed.  In 
Fig.  15  is  shown  a  portion  of  a  section  of  Samhucus  nigra,  in 
which  is  seen  a  rudimentary  vessel,  the  dotted  lines  indicating  the 
position  of  the  septa,  the  outer  portion  of  which  will  remain  upon 
the  wall  of  the  fuUy  developed  vessel.  The  transverse  dividing 
septa  are  still  present. 

Another  mck  worthy  of  notice,  is,  that  these  oblique  septa 
become  before  absorption  in  all  respects  like  the  septa  of  sieve  tubes, 
being  pierced  with  minute  pores  arranged  in  groups  as  shown  in 
Fig.  16,  drawn  fr*om  a  young  vessel  in  Ailanthus  glandutosus^  the 
septa  being  very  oblique  and  cut  througL  These  pores  graduallv 
enlarge  and  coalesce,  till  either  all  the  central  portion  is  removed^ 
or  the  bands  which  separate  the  sieve-like  plates  remain,  forming 
the  scalariform  septum. 

It  would  seem  that  absorption  m  cell-walls  generally,  or  at 
least  frequently,  commences  by  this  thinning  down  and  piercing  of 
the  wall  at  minute  points ;  for  in  the  ConifersB  I  find  in  the  form- 
ing wood  immediately  adjoining  the  thickened  tissue,  similar  sieve- 
like plates  corresponding  to  the  positions  eventually  to  be  occupied 
by  tne  weU-known  coniferous  bordered  pits,  whether  it  be  on  the 
radial  walls  of  the  tracheides,  or  on  the  medullary  rays.  This  is 
well  shown  in  Salisburia  adiantifolia,  and  qmte  as  certainly 
in  aU  others  that  I  have  examined,  though  not  always  so  readily 
to  be  made  out 

The  results  of  my  observations  may  now  be  summed  up,  and 
from  them  it  appears  that  the  cambium-layer  is  not  a  portion  of 
the  procambium  remaining  over  after  the  differentiation  of  the 
♦  See  London  Science  Class-Book.  Botany,  Morphology,  &c.,  p.  40. 


Digitized  by 


Google 


MorpMogy  of  YegdMe  Tissues.    By  W.  H.  Oilburt.    809 

primary  phloem  and  zylem,  but  a  special  and  new  tissue  developed 
from  it ;  that  it  arises  in  the  layer  of  procambium  which  is  next 
adjoining  the  medulla  or  pith ;  the  cells  composing  the  cambium 
bemg  developed  by  septation,  in  regular  sequence,  proceeding  out- 
wardly, till  a  tissue  firom  six  to  eight  cells  m  thickness  is  formed, 
the  divisions  then  taking  place  in  irregular  order  in  those  cells 
which  form  the  three  or  four  outermost  layers. 

That  the  cambium  is  composed  of  prosenchymatons  cell-groups, 
the  combined  cells  varying  in  number  with  the  species  to  which 
the  plant  belongs.  From  the  cambium  on  the  phloem  side  paren- 
chyma is  i)roduced  by  the  rounding-off,  and  sometimes  by  the 
further  division  of  the  individual  cells,  and  prosenchyma  on  the 
xylem  side  by  the  absorption  of  the  transverse  septa ;  wood-paren- 
chyma being  simply  those  cambium  cdl-groups  in  which  such 
absorption  has  not  taken  place. 

Tnat  the  vessels  arise  by  the  fusion  of  certain  cambium  cell- 
groups,  which  are  arranged  vertically  with  regard  to  each  other ; 
the  oblique  septa  separating  the  groups  being  partly  absorbed,  and 
the  transverse  ones  entirely  so. 

That  absorption  of  the  oblique  septa  appears  to  commence  with 
the  formation  of  sieve-plates,  the  pores  of  which  enlarge  and 
coalesce  till  either  there  is  one  large  circular  aperture  through  the 
centre,  or  the  bands  dividing  the  sieve-plates  remain,  forming  the 
scalariform  septa  of  some  species. 
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XXXVI. — Note  on  the  Structure  of  the  Scale  of  a  Species  of  the 
Oenus  Mormo.    £7  Joseph  Beck,  FJLM.S. 

{Bead  8th  October,  1879.) 

Thebx  is  no  subject  which  has  been  more  freely  discnssedf  and  with 
sach  varying  conclusions  (not  even  excepting  the  mnch-yezed 
qnestion  of  the  structure  of  the  siliceous  yalyes  of  the  DiatomaoeaB), 
tnan  that  of  the  causes  producing  the  appearance  of  ''notes  of 
exclamation  markings  "  on  the  scales  of  several  of  the  Thysanura. 

It  is  not  my  intention  to  enter  into  a  rSeumS  of  the  views  hdd 
by  different  microsoopists,  but  simply  to  notice  what  I  r^;ard  as  a 
fresh  proof  that  these  so-called  "  markings  "  are  due  to  a  structure 
very  different  from  what  would  be  assumed  were  we  merely  to 
judge  from  the  appearances  that  are  apparent  under  the  Microscope. 

For  some  years  I  have  maintained  that  the  '^  notes  of  exclama- 
tion "  markings  on  the  scales  of  Lepidocyrtis  are  due  to  uneven 
corrugations  in  the  membranes  of  which  Uiey  are  composed^  and  I 
have  illustrated  this  before  the  Society  by  running  moisture  up 
and  down  the  scale  in  the  furrows  between  the  corrugationB  or 
ridges.  In  the  supplement  to  Sir  John  Lubbock's  treatise  on  the 
Thysanura,  I  have  used  these  words  in  describing  the  scale  of 
L^ndocyrtis  curvicdUiSy  ''Irregular  stride  or  corrugations  from 
pedicle  to  apex  broken  up  into  large,  well-defined  separate  '  notes  of 
exclamation '  markings ;  marking  very  black,  with  a  light  bright 
ridge  down  the  centro  of  each;  appearance  due  to  irregular 
corrugations  on  the  outer  surfsuse  of  the  under  membrane,  slight 
undulationd  on  the  outer  sur&ce  of  the  upper  membrane,  and  to 
structure  between  the  superposed  membranes."  I  have  produced 
a  similar  appearance  by  rubbing  together  two  scales  of  Polyom- 
matus  arguSy  which  scales  have  straight  simnle  ridges  running 
from  pedicle  to  apex — when  placed  over  one  another  at  an  angle* — 
but  I  have  never  until  now  been  able  to  find  a  moth  or  butterfly 
scale  which,  in  its  natural  condition,  giGive  under  the  Microscope  the 
appearance  of ''  notes  of  exclamation    markings. 

I  now  desire  to  call  the  attention  of  the  Society  to  a  scale  from 
a  specimen  of  the  genus  Mormo  from  the  East  Indies  (I  have  been 
unable  to  obtain  i£e  exact  name,  having  only  the  wing),  which 
shows  ''notes  of  exclamation"  markings  very  similar  to  those 
observed  on  many  of  the  Thysanura.  under  a  low  power  these 
scales  present  the  same  watered-silk  appearance  seen  in  Lepidoctfrtis 
curmcoUis;  under  a  |  they  show  the  "notes  of  excUunation" 
markings ;  under  a  y^  they  are  resolved  into  distinct  ribs  from  pedide 
to  apex,  thus  showing  in  one  scale  how  the  appearances  run  from 

*  See  Carpenter's  'The  Microscope  and  its  Revelations,'  5th  edition  (1875), 
p.  695. 
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one  into  the  other,  and  adding  another  link  in  the  chain  of  evidence 
in  fayoor  of  what  I  have  previoasly  maintained,  viz.  that  scales  being 
expansions  of  the  qnill,  require  something  to  strengthen  them,  and 
that  for  this  purpose  they  are  all,  whether  amongst  the  Lepidoptera 
or  Thysannra,  supplied  with  ribs  running  from  pedicle  to  apex, 
and  that  the  yariea  appearances  seen  under  the  Microscope  are  due 
to  the  irregidarities  of  the  membranes  of  which  the  ribs  form  a 
part.» 

"^  Sinoe  communicating  the  above  I  have,  at  the  soggestion  of  the  President, 
examined  a  large  number  of  the  scales  of  Lepidoptera,  and  I  have  invariably  found 
that  the  oorrugations  are  on  one  side  only,  and  tnat  side  the  under  side,  or  the  one 
nearest  the  body  of  the  insect.  Great  care  is  required  lest  a  mistake  should  be 
made  by  the  moisture  running  between  the  scale  and  the  slide,  and  not  on  the 
ezpofled  BurfisMe  only. 
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XXXVII. — On  New  Methods  for  Improving  Spherical  Correction^ 

applied  to  the  Construction  of  Wide-angled  Object-glasses. 

By  Professor  E.  Abbk,  of  Jena,  Hon.  F.R.M.S.* 

{Read  llth  June,  1879). 

The  correction  of  spherical  aberration,  in  dioptric  systems  of  all 
kinds,  is  based  on  the  much-applied  principle  of  compensating  one 
deviation  by  an  opposite  deviation  of  the  same  kind.  The  positive 
aberration  of  the  collective  (convex)  lenses  of  any  system  is  balanced 
by  the  negative  aberration  of  dispersive  (concave)  lenses.  Besides 
this  method  there  can  be  no  other,  as  long  as  practical  optics  is 
confined  to  spherical  surfiaxses. 

Though  this  principle  might  be  applied  in  various  ways,  one 
only  has  hitherto  been  adopted,  which  may  be  called  the  metiiod  of 
allied  corrections.  Spherical  correction  is  always  eflfected  by  con- 
cave lenses  of  the  higher  dispersive  material  (flint-glass),  which 
are  used  for  getting  rid  of  the  chromatic  dispersion  of  the  positive 
(crown-glass)  lenses.  The  combination  of  a  concave  flmt-lens 
with  a  convex  crown-lens  (generally  cemented  together)  is  the 
means  of  effecting  both  corrections  at  the  same  time,  vnthout  being 
obliged  to  treat  each  separately.  But  of  course  it  is  not  at  all 
necessary  that  those  binary  lenses  should  be  corrected,  even  ap- 
proximately, in  themselves.  In  the  case  of  compound  systems,  as 
microscopic  objectives  generally  are,  one  part  of  the  system  may  be 
considerably  under-corrected  in  each  respect,  provided  it  is  balanced 
by  an  opposite  deviation  in  the  other  part  of  the  system. 

The  circumstance  mentioned  here — the  possibility  of  correcting 
both  aberrations  by  the  same  elements,  appears  to  be  a  great  advan- 
tage in  the  construction  of  objectives ;  and  from  one  point  of  view 
it  is  in  fiEict  so,  as  it  saves  the  unavoidable  complication  of  separate 
concave  lenses  for  spherical  correction,  in  addition  to  those  which 
are  necessary  for  achromatism.  But,  on  the  other  hand,  this  com- 
bination of  the  two  corrections  is  the  origin  of  a  very  serious  defect, 
which  becomes  especially  obvious  in  wide-angled  svstems.  The 
amount  of  spherical  aberration  which  is  introduced  by  a  lens  of 
definite  curvatures  depends  on  its  refractive  index.  Now  the  re- 
fractive index  varies  with  the  colour  of  the  rays  in  both  kinds  of 
lenses,  but  in  the  flint  the  increase  of  this  index,  say,  from  red  to 
blue,  is  much  greater  than  in  the  crown,  which  is  of  course  necessary 
for  chromatic  correction.  In  consequence  of  this  the  negative 
aberration  in  any  optical  system  increases  more  rapidly  from  red  to 
blue  than  the  positive,  and  it  is  therefore  impossible  to  obtain 
simultaneously^  the  correct  balance  for  different  colours.  If  the 
compensation  is  got  for  the  red  rays,  the  negative  spherical  aber- 
*  The  original  paper  is  written  by  Professor  Abbe  in  English. 
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ration  of  the  flint  lenses  will  be  in  excess  for  the  bine ;  and  if  it  is 
got  for  the  blae  rays,  this  negative  aberration  will  be  in  defect  for 
tiie  red.  The  system,  therefore,  will  be  either  spherically  over- 
corrected  for  the  bine  or  nnder-corrected  for  the  red.  Binary  lenses 
especially  increase  this  discrepancy  to  a  great  extent,  the  negative 
aberration  in  this  case  arising  irom  the  concave  surface  in  whicn  flint 
and  crown  meet  together.  This  negative  aberration  therefore  depends 
on  the  small  difierence  of  the  re&active  indices  of  flint  and  crown, 
which  difference  most  of  course  vary  from  red  to  blue  to  a  much 
greater  extent  than  the  refractive  indices  themselves,  relatively. 

The  residual  aberration  considered  here — ''chromatic  difference 
of  spherical  aberration"  would  be  tiie  correct  name — is  readily 
observed  in  any  kind  of  dioptric  system,  Telescopes  or  Microscopes. 
The  visible  result  of  which  must  be  (as  may  be  easily  demonstrated), 
a  characteristic  discordance  of  achrcmcUism  for  the  various  zones  of 
the  aperture  of  any  objective ;  if  the  central  part  of  the  aperture  is 
well  corrected  chromatically,  the  peripheral  zone  must  be  over- 
corrected,  and  if  the  marginal  rays  afford  the  best  possible  achroma- 
tism the  central  rays  must  be  under-corrected.  This  derivative 
defect  of  colour-correction  must  ranidljr  increase  with  increasing 
aperture,  as  it  owes  its  origin  to  spnertcal  aberrations  (which  vary 
vnth  the  sqvare  of  the  angles),  and  therefore  becomes  especially 
visible  in  such  wide-angled  systems  as  are  used  with  the  Microscope. 
Every  attentive  microscopist  and  optician  will  be  familiar  with 
its  appearance  in  microscopic  objectives,  which  always  reveal  a 
considerable  difference  of  acnromatism,  in  their  performance  with 
central  and  with  oblique  illumination.  If  an  objective  has  the  best 
possible  colour-correction  in  the  central  part  of  its  aperture  (direct 
light  yielding  the  secondary  colours  only),  oblique  light  will  show 
broad  borders  of  yellow  and  blue  on  the  outlmes  of  the  objects— the 
indication  of  chromatic  over-correction  of  the  marginal  zone;  and 
if  the  primary  colours  have  been  obUterated  for  the  marginal  pencils 
(rose  or  violet  and  green  remaining  only  with  oblique  light),  central 
illumination  vrill  give  deep  tints  of  red  and  blue  on  sensitive  pre- 
parations such  as  organic  tissues  or  the  thick  ribs  of  diatoms.* 

These  results  of  residual  spherical  aberration  are  of  great  prac- 
tical importance.  As  they  cannot  be  eliminated  by  the  means 
hitherto  applied,  they  represent  an  universal  defect  in  microscopic 
objectives.  Owing  to  this  defect  the  performance  of  the  best 
glasses  is  not  equally  satisfeustory  for  every  kind  of  work.  An 
objective  which  has  been  corrected  chromatically  for  central  light 
will  sometimes  s^ord  a  weU-defined  and    colourless  image  on 

*  ThiB  description  will  hold  good  for  the  central  part  of  the  field  of  vision 
only ;  for  outside  the  axis  the  phenomena  in  question  may  be  totally  concealed  by 
the  much  coarser  cliromatic  effects  anftinj^  from  difference  of  amplification  for 
different  colours,  which  is  never  absent  in  wide-angled  oJijectives. 
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delicate  organic  tiEeaes  or  other  siimlar  objects,  but  it  -mH  show  &r 
too  much  colonr,  and,  therefore,  a  great  lack  of  definition  when  it 
is  used  on  diatoms  or  other  preparations  requiring  oblique  illumi- 
nation ;  and  on  the  other  hand  a  lens  which  has  been  made  for  the 
brilliant  exhibition  of  diatoms  may  possibly  be  nearly  useless  for 
histological  work. 

This  divergence  would  not  be  of  much  importance  if  objeddyes 
of  especial  excellence  could  be  constructed  (cyr  the  one  or  for  the 
other  kind  of  work.  But  this  is  not  the  case,  because  the  operation  of 
the  different  zones  of  aperture  is  not  really  separated  by  difiEerent 
modes  of  illumination.  Though  the  incident  pencil  may  be  either 
central  or  in  the  marginal  zone,  deflected  and  difbacted  pencils  will 
generally  engage  yery  different  parts  of  the  aperture,  except  in 
certain  special  preparations.  Consequently  the  only  rational  plan 
for  general  work  must  be  so  to  distribute  these  deviations  as  to 

Srevent  their  accumulation  in  one  part  of  the  aperture.  This  is 
one  by  correcting  the  spherical  aberration  of  the  rays  of  predomi- 
nant intensity  (the  yellow  rays  for  visual  performance),  and  com- 
pensating the  greater  part  of  the  residual  aberration  of  the  red  and 
blue  by  a  moderate  amoimt  t>f  chromatic  under-<3orrection — the  plan 
now  adopted,  consciously  or  unconsciously,  by  the  best  opticians. 
But  by  the  best  possible  distribution  of  these  deviations  they  cannot 
be  diminated,  but  must  always  remain  in  the  image,  and  to  a  certain 
extent  debase  the  general  level  of  the  defining  pow^. 

In  the  year  1873  I  expressed  an  opinion  that  the  correction 
defect  in  question  is  the  principal  objection  to  the  use  of  objectives 
of  moderate  focal  length  with  deep  eye-pieces,  instead  of  the  deeper 
lenses  now  required.* 

It  is  now  sixty  years  since  G.  F.  Gauss,  the  celebrated  mathe- 
matician of  Gottingen,  considered  the  above-mentioned  aberration 
defect  He  then  discussed  the  problem  of  a  more  perfect  correction 
of  objectives,  and  suggested  a  plan  for  getting  rid  of  the  residual 
aberration  in  binary  lenses  made  of  ordinary  crown  and  flint,  for 
telescopic  use.  Unfortunately,  his  plan,  which  is  disadvantageous 
even  for  telescopes,  is  utterly  inapplicable  to  systems  having  the 
large  apertures  required  in  Microscopes.  His  method  of  correction, 
(without  considering  othar  difficulties)  would  need  uncemenied 
concave  lenses  of  curvature  so  deep  that  even  moderate  apertures 
would  make  the  angles  of  incidence  approach,  or  exceed,  the  limit 
of  total  reflection  from  glass  to  air. 

My  own  researches  upon  the  subject,  beginning  from  1870, 
and  having  special  regard  to  the  Microscope,  had  for  a  long  time  a 
negative  resmt — as  &r  as  the  actual  conditions  of  optical  work 
were  considered.      From  various  practical  difficulties  every  plan 

♦  •  Beitrage  z.  Theorle  d.  Mikroskops.'    *  Archiv  mikr.  Anat,'  Bd.  ix.  p.  425. 
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for  ooRBcting  the  residual  defects  spoken  of  appeared  to  be  im- 
possible, unless  the  connection  between  the  correction  of  spherical 
and  chromatic  aberration  could  be  removed. 

On  this  supposition,  which  I  afterwards  found  to  be  premature, 
I  began  to  investigate  tiie  method  of  independent  correction,  which 
had  never  been  considered  before.  I  discussed  the  conditions  for 
correcting  the  q)herical  aberrations  of  the  convex  lenses,  or  at 
least  a  part  of  these  aberrations,  by  such  other  concave  lenses  as 
produce  chromatic  correction,  and  for  this  purpose  searched  for 
the  appropriate  means  in  systems  not  reetrictea  to  the  low  aperture 
of  telescopic  objectives.  The  general  method  could  be  easily  indi- 
cated, as  everything  appeared  to  depend  on  one  essential  condition : 
viz.  concave  surfetces  which  woula  introduce  negative  spherical 
aberration,  by  difference  of  the  refractive  index  of  consecutive 
media,  as  in  ordinary  binary  lenses,  but  would  either  exclude 
chromatic  aberration  of  perceptible  amount,  or  admit  chromatic 
aberration  of  opposite  character.  The  accessory  requisites  annexed 
to  this  would  be  somewhat  different  in  the  two  cases,  but  would 
be  accomplished  without  difficulty.  The  principal  condition,  how- 
ever, inmcated  above,  would  require  optical  media  essentially 
different  from  those  hitherto  applied.  It  would  be  necessary 
to  dispose  of  two  media  which  are  to  some  extent  unequal  in 
refractive  power,  but  either  approximately  equal  in  dispersion, 
or  varying  in  opposite  directions.  Now,  the  various  kmds  of 
crown  and  flint  glass  differ  widely  in  refractive,  index  and  in 
dispersive  power,  but  the  dispersion  always  varies  with  the  index, 
the  greater  dispersion  being  associated  with  the  higher  index,  and 
viee  versdf  with  very  sUght  deviations.  An  independent  correction 
of  sphericEd  aberration  would  require  at  least  two  kinds  of  glass, 
having  optical  relations  different  to  those  now  in  use — either  low 
refractive  index  combined  with  high  dispersive  power,  or  high 
refraction  with  low  dispersion.  There  is  no  reason  for  supposing 
the  production  of  such  a  material  an  impossibility ;  but  the  makers 
of  optical  ^lass  not  having  even  thought  of  the  problem  at  the 
time,  any  improvement  of  optical  systems  in  the  way  proposed 
appeared  to  be  postponed  indefinitely. 

Notwithstanding  these  difficulties,  the  principle  thus  indicated 
of  independent  correction  of  both  aberrations  lias  been  put  to  a 
dedsive  practical  trial  In  order  to  obtain  a  clear  view  of  the 
direction  in  which  further  improvement  in  the  dioptric  performance 
of  objectives  ought  to  be  made,  Mr.  C.  Zeiss,  on  my  suggestion,  under- 
took a  very  interesting  and  important  experiment,  not  hitherto 
publicly  recorded,  by  constructing  some  systems  with  fluid  lenses, 
based  on  the  principle  of  independent  correction.  For  this  purpose 
we  availed  ourselves  of  the  low  refractive  indices  of  certain  of  the 
highly  dispersive  fluids  which  are  to  le  found  among  ethereal  oils 
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and  artificial  chemical  preparations,  selecting  those  fluids  similar  to 
crown,  or  light  flint,  in  respect  to  re&action  and  equal  to  heavy  flint 
in  respect  to  dispersive  power.  Substituting  a  cdUecUve  (convex)  lens 
of  such  a  fluid  for  one  of  ordinary  crown  (not  a  dispersive  one  for 
flint,  as  has  been  done  for  quite  another  purpose)  and  combining  it 
with  a  concave  lens  of  suitable  flint  of  greater  re&action  and  less 
dispersion,  the  dispersive  power  of  the  flint  may  be  balanced  by 
the  dispersion  of  the  fluid  and  from  the  diflerence  of  the  re&active 
indices  a  sufficient  amount  of  negative  spherical  aberration  may 
be  obtained,  the  chromatic  variation  of  which  is  just  opposite  to 
that  of  ordinary  binary  lenses.  At  the  same  time  the  rapid 
increase  of  dispersion  from  red  to  blue  in  some  of  these  fluids,  if 
properly  selected,  will  afibrd  a  simple  and  effective  expedient  for  an 
almost  perfect  compensation  of  the  secondary  chromatic  defects 
arising  from  the  ordinary  flint  and  crown  lenses.  The  fluid 
uniting  with  the  crown  will  make  up  the  deficiency  in  the  relative 
dispersion  of  the  blue  part  of  the  spectrum  of  the  crown  in  com- 
parison with  flint.  Owmg  to  this  peculiar  fiact  the  plan  indicated 
a  degree  of  refinement  of  both  corrections  which,  without  taking 
into  consideration  the  practical  difficulties,  could  not  be  obtained, 
by  ordinary  means,  at  the  time.* 

In  1873  Mr.  Zeiss  made  an  objective  on  the  plan  in  question ; 
a  dry  \  (6  0  mm.  focal-length)  with  a  numerical  aperture  of 
0*83,  and  another  one  in  1876,  an  immersion  i  (3*0  mm.)  of 
1  *  15  aperture,  a  mixture  of  oil  of  cassia  and  of  aniseed  being  used 
in  the  former,  and  pure  Gnnamyle-hydrogen  (C"H®0')  in  the 
latter.  The  re&active  indices  and  the  partial  dispersions  of  all 
the  materials  having  been  measured  very  accurately,  the  formulae 
were  computed  on  the  condition  of  perfect  collection  of  spherical 
aberration  for  the  two  colours,  D  and  F,  and  of  very  approxi- 
mate correction  of  the  axial  rays  for  the  three  colours,  B,  E, 
and  G.  Both  objectives  were  planned  as  quadruple  systems,  the 
latter  with  duplex  front.  The  three  anterior  lenses  are  not 
essentially  different  from  the  ordinary  construction ;  the  back  lens 
was  made  in  each  case  of  two  glass  lenses,  flint  and  crown,  including 
between  them  a  fluid  meniscus  of  collective  character.  Both 
objectives — which  are  still  preserved  at  Mr.  2ieiss'  workshop- 
perform  exceedingly^  well  when  their  fluid  contents  are  kept  in  ^ood 
order.  They  yield  images  almost  perfectly  colourless  on  every  kind 
of  preparation  and  with  every  kind  of  illumination,  with  very 
superior  definition  —  demonstrating  the  great  improvement  in 
*  Objectives  have  several  times  been  anootinced  as  being  free  &om  secondary 
colours,  owing  to  the  application  of  three  different  kinds  of  glass.  Anybody  who 
has  a  clear  notion  of  the  conditions  of  achromatism  wiU  see  at  onoe,  tliat  such  an 
assertion  must  have  been  either  illusion  or  deception.  For  no  kind  of  glass 
hitherto  produced  would  admit  of  the  collection  of  three  different  colours  in  one 
focus,  even  in  a  small  telescopic  objective. 
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dioptric  performance  which  is  attainable  by  a  really  perfect  correc- 
tion of  spherical  and  chromatical  aberration. 

In    consequence  of   the    nnmerons  grave  drawbacks  which 
attended  objectives  of  snch  constrnction,  the  result  of  this  trouble- 
some and  expensive  experiment  was  considered  by  Mr.  Zeiss  and 
by  myself  as  a  matter  of  theoretical  interest  only — ^a  glance  at  the 
Microscope  of  the  future.    But,  as  some  of  the  principal  difficulties 
would  be  considerably  diminished  in  objectives  for 
homogeneous  immersion,  owing  to  the   omission  of 
the  correction  setting,  I  am  of  opinion,   that  this 
method  of  independent  correction  under  the  new  con- 
ditions is  still  capable  of  successful  application  in 
the  improvement  of  high-power  objectives. 

In  the  meantime,  however,  another  way  of  elimi- 
nating the  chromatic  difference  of  spherical  aberration 
has  suggested  itself  to  me,  reverting  to  the  long- 
established  system  of  allied  correction. 

In  a  recent  investigation  suggested  by  the  introduc- 
tion of  the  homogeneous-immersion  system  and  during 
the  attempts  at  still  further  increase  of  aperture,  I 
touched  once  more  upon  the  old  problem,  and  observed 
that  a  device,  which  I  had  discussed  in  theory  eight 
years  ago,  had  not  been  then  pursued  to  its  legitimate 
conclusion,  and  that  the  residual  defect  of  spherical 
aberration — though  not  simultaneously  the  secondary 
chromatic  difference — could  be  got  rid  of  by  the  ordi- 
nary means  within  reach  of  practical  optics. 

The  general  idea  of  the  plan  in  question  is  shown 
by  the  diagram. 

M  N  is  an  objective,  0  and  0*  the  two  con- 
jugate foci  of  object  and  image ;  M  (represented,  for 
sake  of  simplicity,  by  a  single  lens  in  the  diagram)  the 
anterior  part  of  me  system  considerably  under-oorrecteA 
spherically  and  chromatically;  and  N  the  posterior 
part,  ot;ar-corrected  in  both  respects,  just  sufficient  for 
balancing  both  aberrations  of  the  anterior  part ;  N  being  separated 
from  M  by  a  relatively  considerable  distance.    The  contmuous  lines 
in  the  figure  indicate  the  path  of  an  oblique  red  ray,  the  dotted  lines 
the  path  of  the  corresponding  Uue  ray,  both  derived  from  the  same 
inciaent  ray  0  P. 

The  chromatic  correction  of  the  entire  system  being  assumed  to 
be  perfect  for  the  axis,  red  and  blue  rays  of  small  obliquity  starting 
from  0  will  meet  the  axis  at  the  same  point  0* ;  and  supposing 
the  system  to  be  corrected  spherically  for  the  red^  the  red  oblique 
ray  will  be  collected  to  the  same  point  0*.  These  two  conditions 
can  obviously  be  fulfilled  in  every  system ;  but  then  in  the  ordinary 
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case  the  him  oblique  ray  would  not  meet  the  axis  at  0*  bat  in  a 
more  distant  point  (not  indicated  in  the  diagram),  owing  to  the 
spherical  oyer-oorrection  of  the  more  refractive  rays. 

Consider  now  the  action  of  the  under-corrected  anterior  part  of 
the  system  and  the  effect  arising  from  the  supposed  distance  between 
M  and  N.  Owinff  to  chromcUie  under-correction,  the  axial  pencil 
emanating  from  0  will  have  two  different  virtual  foci  B  and  B 
for  red  and  blue  after  its  passage  through  M ;  and  owing  to  apherieal 
under-correction  of  the  anterior  system,  the  oblique  pencils  O  P 
after  their  passage  will  yield  two  other  virtual  foci  B'  and  B'  at 
a  greater  distance  from  0  and  from  each  other  than  B  and  B. 
The  intervals  BB'  and  BB'  will  indicate  the  linear  amount  of 
spherical  aberration  for  the  extreme  colours,  introduced  by  the  front 
system  M. 

Owing  to  the  positions  of  these  four  points  the  pencil  of  blue 
rays  emanating  from  M  will  be  confined  to  a  smaller  divergence 
than  the  red,  and  the  sectional  diameter  of  this  pencil  wUi  be 
diminished,  in  comparison  with  the  other,  more  and  more  from  M 
to  N.  If  now  both  pencils  reach  the  concave  surfiEM^  of  the  cor- 
recting flint  lens  in  the  posterior  system  N,  every  blue  ray  will 
meet  this  surface  at  a  smaller  distance  from  the  axis  than  the  eonre^ 
swmding  red  ray,  and  therefore  with  a  smaller  angle  of  incidence ; 
tne  difference  increasing  as  the  distance  from  M  to  N  is  increased. 
Owing  to  this  difference  the  negative  spherical  aberration  arising 
from  the  concave  surface  wUl  be  of  less  amount  in  the  blue  pencu 
than  in  the  red,  the  action  of  this  surface  on  the  blue  rays  oeing 
somewhat  similar  to  the  action  of  a  surfEu^e  of  lees  curvatiure ;  and 
thus  the  increase  of  negative  aberration  for  the  blue  which  at  the 
same  time  arises  from  the  greater  difference  of  the  refractive  indices 
between  flint  and  crown,  may  be  exactly  balanced.  The  whole 
pencil  of  blue  rays  will  then  be  gathered  to  the  same  point  0* 
where  the  red  rays  are  collected. 

As  will  be  understood,  this  demonstration  does  not  pretend 
to  prove  that  the  method  here  considered  will  attain  the  object  in 
view  within  pradicahle  limiis  in  respect  to  the  necessary  amount  of 
under-  and  over-correction,  and  the  necessary  distance  between  both 
parts  of  the  system.  This  could  only  be  done  after  an  exhaustive 
mathematical  analysis  of  the  problem.  The  foregoing  discussion  is 
intended  only  to  afford  a  clear  idea  of  the  method  in  general  and  to 
establish  the  principal  direction  in  which  the  computations  must  be 
made  in  devising  an  objective  according  to  this  plan.  This  direction 
is  readily  expressed  by  the  rule :  combine  a  strongly  under-corrected 
anterior  system  with  an  over-corrected  posterior  at  such  a  distance 
that  the  chromatic  difference  of  spheric^d  aberration  may  be  over- 
come— all  other  conditions  of  optical  performance  being  taken  in  the 
ordinary  way. 


Digitized  by 


Google 


Methods  for  Improving  Spherical  OorrecUon.  By  Prof.  Ahbe.  819 

As  is  obyious  from  a  glance  at  the  diagram,  this  plan  is  con- 
nected with  a  peculiar  difference  of  the  image-forming  pencils. 
Owing  to  the  effect  of  the  distance  M  N,  the  bine  pencu  must 
pass  to  the  image  with  less  angular  convergence  than  the  red  one. 
According  to  the  general  theorem,  established  by  Lagrange,  this 
difference  indicates  a  different  amplification  of  the  blue  and 
the  red  image  (the  blue  larger  than  the  red),  notwithstanding 
their  identical  position  on  the  axis,  or,  expressed  in  another  way, 
a  chromatic  difference  of  focal  length,  coexisting  with  identical 
position  of  the  conjugate  foci  for  different  colours.  The  practical 
result  of  this  deviation  must  be  a  defect  of  achromatism  outside  the 
axis.  The  images  of  different  colours  coinciding  on  the  axis,  the 
centre  of  the  field  will  appear  perfectly  achromatic ;  but  the  blue 
image  overlapping  more  and  more  the  red  one,  coloured  outlines 
will  appear  outside  the  centre,  increasing  with  the  distance  from  the 
axis. 

Achromatic  defects  of  this  kind  are  of  subordinate  importance, 
as  they  do  not  injure  the  definition  in  the  central  part  of  the  field, 
They  are  to  be  found  in  all  objectives  of  somewhat  considerable 
aperture,  and  are  generally  overlooked  by  microscopists,  though  the 
difference  of  amplification  in  such  object-glasses  exceeds  1  per  cent 
(the  more  brilliant  rays  of  the  red  and  blue  considered  only),  and 
much  more  still  in  systems  with  duplex  front.  But  such  defects 
of  amplification,  if  they  become  too  obvious,  may  be  easily  corrected 
either  by  specially  constructed  eye-pieces  or  by  a  separate  cor- 
recting lens  added  to  the  ordinary  eye-piece.  Hence  the  fact  above 
noticed,  though  not  of  course  advantageous,  is  no  serious  objection 
to  the  plan  here  considered. 

On  the  other  hand  this  mode  of  construction  much  fEicilitates 
the  correction  of  another  kind  of  amplificatory  defect  of  still  greater 
importance,  which  cannot  be  overcome  by  the  eye-pieces  or  similar 
means,  but  must  always  be  corrected  in  the  objective.  What  is 
generally  called  by  microscopists  "  curvature  of  field,"  is  in  fiict 
in  its  principal  part  the  result  of  different  amplification  by  different 
asones  of  the  apt^rture, — the  axial  pencil  yieldmg  a  different  linear 
amplification  of  the  image  to  those  of  the  various  oblique  pencils ; 
and  for  correcting  these  anomalies,  which  are  a  grave  difficulty  in 
the  construction  of  wide-angled  systems,  the  elements  of  a  separated 
posterior  lens  can  be  readily  made  available. 

Bespecting  the  practical  application  of  this  plan  of  correction, 
it  can  be  used  in  both  telescopic  and  microscopic  objectives.  But  in 
telescopes  of  small  and  moderate  focal  length  the  residual  spherical 
aberration  is  not  of  any  practical  importance ;  and  in  large  objec- 
tives, where  it  has  an  injurious  influence,  there  are  much  greater 
aberrations  arising  from  the  disproportional  dispersive  powers  of 
crown  and  flint  (secondary  colours).     As  long  as  these  exist  the 
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advantages  of  a  more  perfect  erpherical  oorrection  are  inappreciable^ 
and  the  subject  in  question  will  haye  no  practical  interest  for  tele- 
scopes, unless  the  manufacturer  of  optical  glass  makes  considerable 
progress  towards  a  better  conformity  in  the  dispersiye  powers  of 
crown  and  flint. 

In  microscopic  object-glasses  the  secondary  dispersion,  though 
also  perceptible,  and  the  remoyal  of  which  would  be  a  consid^- 
able  improyement,  is  not  nearly  so  injurious  as  residual  spherical 
aberration,  because  the  latter  increases  so  rapidly  with  increase  of 
aperture.  There  can  be  no  doubt  therefore  tnat  objectives,  even  of 
moderate  aperture,  would,  by  the  correction  of  the  chromatic  dif- 
ference of  spherical  aberration,  attain  a  much  higher  standard  <^ 
defining  power  than  has  been  hitherto  obtained ;  and  if  there  be 
microscopists  who  appreciate  a  luxurious  exhibition  of  optical  art, 
they  will,  I  hope,  be  gratified  by  seeing  opticians  apply  this  plan  of 
correction  to  objectiyes  of  various  powers.  But  the  practical  adviui- 
tages  of  more  complicated  and  more  expensive  constructions  will 
remain  somewhat  questionable  in  the  case  of  those  moderate  aper- 
tures, the  full  performance  of  which  can  be  obtained  (without 
inconvenience  from  too  short  a  focal  length),  with  good  ordinary- 
objectives.  For  a  moderate  aperture  needs  only  a  moderate  ampli- 
fication for  the  foil  exhibition  of  the  minutest  details  accessible 
to  the  aperture.  Such  an  amplification  may  be  obtained  by  an 
objective  of  relatively  long  focal  length,  if  the  dioptric  refinement 
admits  of  a  large  increase  of  amplification  by  means  of  deep 
eye-pieces ;  in  the  other  case  it  must  be  got  by  an  objective  of 
shorter  focal  length,  requiring  low  eye-pieces  only  for  the  same 
amplification.  Though  from  the  purely  optical  point  of  view  the 
former  is  the  more  perfect  instrument,  the  latter  vrill  be  prac- 
tically the  same,  as  long  as  a  moderately  short  focal  lengtn  is 
still  sufficient  for  the  aperture.  Now  even  the  largest  aperture 
attainable  by  dry  lenses  will  need  no  higher  amplification  for  perfect 
exhaustion  of  the  microscopic  ima^e  than  may  readily  be  obtamed  by 
a  good  ^  of  the  ordinary  construction  combined  with  rather  low  eye- 
pieces ;  at  all  events  no  observation  of  any  scientific  value  has  eyer 
been  made  by  any  dry  lens,  which  could  not  have  been  made  just  as 
well  vnth  an  ^ ;  and  there  is  no  practical  inconvenience  in  the 
case  of  such  a  glass,  if  it  be  properly  made,  which  would  not  occur 
to  the  same  extent  vnth  a  more  accomplished  ^,  fit  for  replacing 
it  by  means  of  deeper  eye-pieces.  The  more  substantial  advantages 
vrill,  therefore,  be  derived  m>m  the  removal  of  residuary  aberrations 
for  the  higher  apertures  alone,  which  are  obtained  by  the  immersion 
system,  and  especially  in  the  case  of  homogeneous  immersion ;  for 
in  these  cases  higher  amplification  is  needed  than  can  be  effectively 
obtained  by  an  ^  with  the  ordinary  mode  of  correction.  Baising 
the  level  of  dioptric  performance  in  those  objectives  will  remoye 
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the  yery  short  focal  lengths,  which  are  so  inconyenient  in  use  and 
scarcely  less  difficult  in  worbnanship. 

According  to  this  consideration,  the  plan  in  question  has  been 
applied  practically  to  the  production  of  an  objectiye  of  yery  large 
aperture  on  the  homogeneous  immersion  system.  The  formula  has 
been  computed  on  the  condition  of  equal  spherical  correction  for 
two  different  colours  (D  and  F)  for  a  focal  length  of  3*0  mm. 
(4),  and  an  aperture  of  1*40  numerical  =  138°  balsam  angle — 
the  widest  angle,  probably,  which  has  been  hitherto  attained,  as 
it  already  exceeds  by  seyeral  per  cent,  the  utmost  aperture  for 
water  immersion,  and  approaches  within  7  per  cent,  uie  possible 
maximum,  which  is  consistent  with  balsam-embedding  and  crown- 
glass  coyers.  The  system  is  planned  on  the  duplex-front  con- 
struction. In  order  to  use  a  moderate  curyature  (shortest  radius 
1*30  mm.)  the  front  has  been  tasked  in  an  unusual  way:  it  has 
been  made  actiye  up  to  6^  beyond  the  equator  of  the  sphere,  a 
sur&ce  exceeding  the  hemisphere  by  about  jV  ^^  ^^^  radius  thus 
being  applied  as  a  clear  lens.*  The  angles  of  incidence  of  the  rays 
increase  up  to  44^  on  the  air  side  of  the  firont  lens,  but  do  not 
exceed  this  amount  at  the  anterior  surface  of  the  second  lens.  The 
anterior  part  of  the  system  (corresponding  to  the  lens  M  of  the 
diagram)  is  made  as  a  quadruple  system,  two  binary  lenses  aboye 
the  duplex  front ;  the  oyer-corrected  posterior  part  (N^  of  rela- 
tiyely  great  focal  lengtii  is  a  triple  lens,  the  flint  cemented  between 
two  crown  lenses,  and  the  distance  between  the  opposite  surfSaces 
of  both  parte  is  approximately  three  times  the  focal  length  of 
the  entire  system.  Though  it  would  haye  been  possible  in  this 
case  to  make  shift  with  tbree  separate  lenses  in  tne  front  part,  I 
preferred  to  take  four,  in  order  to  deal  with  lower  curyatures ;  the 
good  success  of  the  quadruple  systems  haying  practically  proyed 
that  the  slight  loss  of  light  and  uie  slight  increase  of  diffused  light 
by  one  lens  were  more  than  counterbalanced  by  the  adyantage  of 
BurfEtces  of  lower  curyature.  The  computation  of  the  formula  was 
based  on  the  supposition  of  an  immersion  fluid  of  a  re&action 
exactly  identical  with  that  of  the  coyermg  glass,  1  *  518  to  1  *  520  for 
the  D  ray. 

*  As  a  hyper-hemispberical  lens  cannot  be  set  into  the  brasswork  in  the 
ordinary  way,  it  was  neo^sary  to  fix  it  by  means  of  a  paraUel  plate  cemented  on, 
fixing  the  slightly  prominent  edge  of  this  plate — a  device  applied  already  by 
Mr.  B.  B.  Tolles,  as  I  am  told.  Avoiding  the  difficulties  connected  with  this 
nnusnal  shape  of  the  front  lens,  would  have  needed  a  much  stronger  curvature  of 
this  front  for  obtaining  a  focal  length  of  3  mm.  But  then  its  focal  length  would 
have  been  considerably  less  than  the  focal  length  of  the  entire  system,  and  the 
objective  would  have  been  similar  to  a  much  stronger  one  in  all  practical  respects. 
The  advantage  of  a  lower  power  depending  only  on  the  greater  fooal  length  of 
the  front  leus,  the  aim  must  be  to  keep  this  focal  length  as  great  as  possible. 
By  the  construction  considered  above  it  is  obtained  only  slightly  less  than  the 
focal  length  of  the  entire  objective. 


Digitized  by 


Google 


822  Trcmsadions  of  the  Socidy. 

The  lenses  haying  been  grotind  and  set  in  the  brasswork  with 
all  possible  care,  according  to  the  formnlay  the  two  made  at  the 
workshop  of  Mr.  Zeiss  were  perfectly  corrected  by  a  yery  slight 
alteration  (some  hundredths  of  a  millimetre)  of  the  distance 
between  the  second  and  the  third  lens  of  the  front  part  The 
apertnres  of  both  objectiyes,  obseryed  with  the  light  of  a  soda 
flame,  was  fomid  1  *40  to  1  '41  by  means  of  an  apertometer  with 
flint-glass  disk  and  the  same  by  an  independent  micrometric  method. 
Notwithstanding  the  yarions  delicate  and  noyel  manipulations 
which  were  necessary  for  exact  polishing  and  setting  of  a  front 
lens  of  this  peculiar  kind,  the  performance  of  the  two  objectiyes 
was  perfectly  satis&ctory.  The  resolying  power  gaye  eyidence  of 
the  increased  aperture.  Ordinary  specimens  of  Amphipleura  pd- 
lucida  are  rather  coarse  test-objects  with  an  aperture  of  this  amount, 
as  they  are  resolyable  by  a  moderately  obhque  pencil.  There  is 
no  doubt  that  on  balsam-mounted  preparations,  striations  up  to 
5000  lines  per  millimetre  (125,000  per  inch)  would  be  readily 
resolyed  by  an  incident  pencil  of  the  utmost  obliquity,  and  stiU 
finer  photographically.  The  difference  of  chromatic  correction 
between  the  central  and  the  marginal  zone  of  the  aperture  is  in 
fact  imperceptible;  the  middle  of  the  field  yields  nearly  white 
images,  with  central  light,  and  secondary  colours  only,  with  light 
of  extreme  obliquity.  The  definition  with  the  deeper  eye-pieces 
proyes  decidedly  superior  to  the  objectiyes  of  similar  focal  length, 
made  for  homogeneous  immersion  on  the  ordinair  plan  of  oorreo- 
tion;  and  as  the  other  circumstances  connected  with  this  con- 
struction are  somewhat  less  fayourable,  there  can  be  no  doubt  that 
the  improyement  is  due  solely  to  the  remoyal  of  the  residuary 
Cfpherical  aberration. 

As  was  anticipated  from  the  formula,  the  chromatic  difference 
of  amplification  appeared  much  more  perceptible  than  with  other 
objectiyes.  I  added  therefore  a  correcting  lens  below  ilie  eye- 
piece— a  conyex  flint-  and  a  concaye  crown-lens  cemented  to- 
gether, calculated  for  neutralizing  one  another  in  respect  to  the 
middle  ra^  of  the  spectrum,  but  with  exceeding  chromatism  of  the 
flint.  This  lens  therefore  performs  like  a  plane  parallel  plate  for 
the  middle  rays,  as  a  collectiye  lens  for  the  blue,  and  as  a  dis- 
persiye  lens  for  the  red  rays.  Inserted  at  the  end  of  the  tube  by  a 
suitable  adapter  at  a  short  distance  from  the  field-glass  of  the 
ocular,  it  introduces — owing  to  its  position — ^no  perceptible  aberra- 
tion, neither  chromatic  nor  spherical ;  but  it  corrects  the  path  of 
the  coloured  pencils  otUside  the  axis  by  continuously  increasing 
prismatic  deflections.  This  deyice  penorms  quite  satisfiictorily 
with  all  eye-pieces,  except  yery  low  ones. 

For  photographic  performance  an  objectiye  of  this  construction 
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would  not  need  a  separate  correcting  lens,  as  this  conld  be  com- 
bined with  the  concare  "  amplifier  "  introduced  by  Dr.  Woodward 
for  preserving  the  right  position  of  the  conjn^te  foci,  while  the 
image  is  projected  to  a  considerable  distance.  This  amplifier  may 
be  readily  made  nse  of  for  correcting  eyery  difference  of  amplifica- 
tion, provided  it  be  not  made  achromatic,  ont  rather  over-corrected 
chromatically  to  a  proper  degree. 

Some  drfficnlties,  arising  from  the  nature  of  the  immersion 
fluid,  which  at  first  occasionally  interfered  with  the  satisfiEtctory 
performance  of  the  objectives  in  a  rather  vexations  manner  may  now 
be  considered  as  overcome.  As  the  difference  in  the  refractive 
index  between  oil  of  cedar-wood  and  the  covering  glass  seemed  to 
me  too  great  for  the  increased  aperture  and  as  the  stronger  oils  or 
mixtures  of  oils  are  of  too  great  dispersive  power,  I  was  obliged  to 
abandon  these  liquids.  The  solution  of  anhydrous  chloride  of  zinc, 
which  can  be  easily  concentrated  up  to  the  refraction  of  covering 
glass,  by  using  a  refractometer  or  a  test-bottle  with  a  crown-glass 
prism  of  1*518,  at  first  appeared  to  be  the  best  substitute.  But 
it  was  found  that  in  the  high  concentration  needed  here  the  solution 
is  subject  to  sudden  changes  unless  it  is  perfectly  free  from  the 
ordinary  hydrous  salt.  This  may  be  obtained  by  very  careful 
preparation,  and  the  liquid  then  performs  very  well — provided  it  be 
preserved  in  a  tight  bottle  and  prolonged  observation  with  the  same 
drop  be  avoided,  but  I  prefer  now  a  solution  of  chloride  of  cad- 
mium, or  of  sulpho-carbolate  of  zinc,  in  strong  glycerine,  which  can 
be  brought  to  the  right  refraction.  They  are  rather  sticky  it  is 
true,  and  in  this  respect  less  convenient  for  use ;  but  as  they  are 
not  nearly  so  hygroscopic  as  the  chloride  of  zinc,  they  can  be 
appUed  with  much  more  ease.  With  sufficient  cleanliness  none  of 
these  liquids,  not  even  the  chloride  of  zinc,  will  do  any  injury  to 
the  lenses  or  to  the  stands.  The  application  of  stricUy  homo- 
geneous immersion  has,  therefore,  no  serious  drawback,  even  if 
a  more  convenient  liquid  should  not  be  hereafter  discovered,  as  may 
still  be  hoped.* 

As  the  result  of  the  practical  trial  here  recorded,  I  consider 
the  three  following  fetcts  as  sufficiently  established : — 

1.  The  chromatic  difference  of  spherical  aberration  maj  be 
overcome  even  in  wide-angled  systems  by  means  of  the  ordinary 
methods  hitherto  applied  in  optical  construction. 

2.  By  the  removal  of  this  defect  of  spherical  correction  in 

*  MlcrosoopiBta  who  are  oonneoted  with  chemical  matters  are  kindly  requested 
to  promote  the  homogeneous  immersion  method  by  looking  out  for  such  less 
known  liquids  as  afford  some  hope  of  being  osefol  for  the  purpose,  and  I  shall  be 
glad  to  investigate  every  sample  which  msfy  be  sent  to  me  for  trial.  A  few  drops 
only,  is  quite  sufficient  for  exact  measurement,  by  means  of  the  re&aotometer,  of 
the  lefractiTe  and  dispersiTe  indices. 
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microBOopio  objectiyes  a  usefol  impioyement  of  the  dioptric  pe^ 
formanoe  (definition)  is  obtained  even  when  the  defect  of  seconoary 
chromatism  cannot  be  lemoved. 

3.  The  homogeneons  immersion  system  admits  of  a  nseM 
increase  of  aperture  closely  approaching  the  ultimate  limit  which 
is  imposed  by  the  optical  qnaUtiesof  the  materials  hitherto  ayailahle 
for  microBOopic  preparations. 
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XXXViil. — On  the  Anatomy  ofLeptodora  hydina. 
By  H.  E.  FoREBBT. 

{Read  Uih  November,  1879.) 

PlATBB  XXIV.  AND  XXV. 

Leptodora  hyalina  is  a  yery  interesting  Entomostraoon,  which 
has  oijIj  recently  heen  added  to  the  British  fietnna.  It  was  dis- 
coTered  in  this  country  on  the  19th  July,  1879,  in  Oltqn  reservoir, 
near  Birmingham,  by  Mr.  J.  Levick,  who  with  several  fellow- 
members  was  on  an  excursion  of  the  Birmingham  Natural  History 
and  Microscopical  Society.  Sir  John  Lubbock  read  a  paper  on  it 
at  the  meeting  of  the  British  Araociation  at  Sheffield,  and  a  short 
description  of  it  is  given  in  the  'Midland  Naturalist'  for  Sep- 
tember, by  Mr.  W.  G-raham.  Up  to  the  present  time,  however, 
nothing  has  been  published  in  Elngland  upon  the  anatomy  of  the 
animal,  and  it  is  hoped  that  the  foUowing  remarks  may  be  useful 
both  to  those  who  have  seen  it,  and  those  who  have  not  had  an 
opportunity  of  doing  so. 

I  will  describe  first  its  external  structure,  next  the  digestive 
apparatus,  then  the  nervous  or  sensory  organs,  and  lastly  the 
reproductive  organs,  and  differences  between  tiie  sexes. 


EXPLANATION  OF  PLATES  XXIV.  AND  XXV. 

Fio.  1. — Latend  view  of  male  Leptodora  hyalina,  to  the  first  abdominal  somite. 
,,  2.— Dorsal  view  of  the  entire  male  animal  a,  eye.  6,  cerebrum,  or  brain 
ganglia,  c,  antennules.  d,  commissure,  e,  cephalostogite,  or  head  shield.  /, 
antennfo.  ^,  1  to  6,  legs.  A,  upper  lip.  t,  lower  lip.  J,  mandible,  k,  thorax. 
A  heart  m,  omostegite,  thorado  shield,  or  carapace,  n,  kidneys,  o,  1  to  4, 
abdomen,  p,  oesophagus,  q,  pharynx  surrounded  by  saliyary  glands,  r,  stomach. 
$,  rectum.  <,  anus,  u,  terminal  hooks  of  the  abdomen,  v,  ligaments,  to  the 
ends  of  which  the  muscles  of  the  antenns  are  attached.  10,  ditto  for  muscles  of 
the  six  pair  of  legs,    x,  cesophageal  ooUar.    y,  testis. 

Fio.  8. — Antenna  viewed  trom  beneath,    a,  muscles.    6,  nerves. 
„    4. — Seta  from  branch  of  antenna,    a,  nerve  entering  fiom  below,  and 
ienninating.on  diaphragm  between  the  joints. 

Fio.  5. — Carapace  (omostegite)  of  female,  with  oya  arranged  round  it,  and 
showing  the  opening  which  fits  over  the  abdomen. 

Fio.  6. — ^Ideal  section  of  ditto,  showing  the  incurred  edges  and  ovimi  in  situ, 
one  on  each  side. 

Fio.  7.— Side  view  of  terminal  abdominal  hooks. 
„    8. — ^Antennule  of  male,  showing  the  nerve  entering  from  below  and 
traversing  the  whole  length,  giving  off  hianohes  to  each  of  the  truncated  set®. 

Fio.  9.~Ditto  of  female. 
„  10.— Mandible,  showing  teeth  on  point. 

„  11. — Head  of  female,  a,  outer  membrane  of  eye.  6,  crystalline  tubes. 
0,  pigment  mass,  d,  muscles  of  the  eye.  e,  f,  right  and  left  ganglia  of  brain. 
g,  nerves  of  the  antennules.  A,  commissure  oonneoting  the  brain  wiw  the  thoraoio 
ganglia.    1;  dark  oval  bodies,   j,  basal  ganglion. 

Fio.  12.— Dorsal  view  of  the  heart,  showing  only  the  surfiMse  musdes. 
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L  External  Structure. 

The  general  appearance  of  Leptodora  is  shown  in  Fig.  2. 
The  body,  which  is  long  and  straight,  is  of  nearly  the  same 
width  throughout.  It  measores  from  ^  inch  to  ^  inch  in 
length  and  about  ^jf  inch  in  greatest  l^eadth.  The  division 
into  head,  thorax,  and  abdomen  is  well  marked.  The  head 
(Fig.  1,  a-h)  is  apparently  of  one  piece,  having  no  traces  of  seg- 
mentation. In  shape  it  is  a  rounded  column,  ^adually  expanding 
towards  the  base,  and  slightly  flattened  on  the  ventral  side.  On 
each  side  of  the  eye  there  is  an  antennule  (=the  superior  antennaa 
of  Baird\  which  is  long  and  tapering  m  the  male  (Fig.  8), 
but  short  and  claviform  in  the  female  (Fig.  9).  Just  above 
its  junction  with  the  thorax  the  head  is  covered,  dorsally,  by 
a  saddle-shaped  shield  (=  cephalostegite  of  Huxley),  beautifully 
constructed  of  flat  polygonal  cells,  each  with  a  raised  dot  in  the 
centre  of  it  (Fig.  1,  e).  Almost  opposite  this,  on  the  ventral 
surface,  is  the  mouth,  one  of  the  most  extraordinary  I  have  ever 
seen.  In  the  Crustacea  we  are  accustomed  to  find  a  complicated 
arrangement  of  maxillae,  -peXipiy  and  other  hard  structmm  In 
Lept(Sora  we  find,  however,  simply  an  upper  and  lower  lip,  soft 
ana  mobile,  the  upper  fitting  over  the  lower  like  the  two  nalves 
of  a  duck's  bes^  When  the  animal  requires  to  open  its  mouth 
it  calls  into  play  a  set  of  muscles  which  cause  the  upper  lip  to 
wrinkle  and  curl  upward  in  a  manner  which  cannot  fail  to  strike 
the  observer  as  comical.  The  lower  lip,  which  is  the  same  shape 
as  the  upper,  possesses  little  or  no  mobility ;  it  almost  rests  on  a 
kind  of  pmtfonn,  formed  by  the  top  of  the  thorax  (Fig.  1,  A,  upper 
lip ;  t,  lower  lip). 

On  each  side  of  the  body,  between  the  cephalostegite  and  the 
thorax,  are  attached  the  antennee  (=  inferior  antennae  of  Baird), 
joined  to  the  body  by  several  wrinkled  folds  of  the  integument  (Figs.  1 
and  2yf).  Each  antenna  consists  of  a  large,  broad,  and  slightly 
flattened  arm,  divided  at  the  end  into  two  branches  (see  Fig.  3)  of 
four  joints  each.  The  arm  is  not  setose,  but  the  three  distiu  joints 
of  the  one  branch  bear  nine,  six,  and  nine  setae  respectively,  and 
the  four  joints  of  the  other  branch  bear  four,  nine,  five,  and  six 
setae  respectively.  These  are  the  usual  numbers,  but  they  vary 
slightly  m  difierent  individuals.  Each  seta  (Fig.  4)  is  divided  into 
two,  and  occasionally  three  joints,  and  tapers  off  to  a  very  fine 
point  The  sides  are  delicately  fringed  with  hairs  of  extreme 
tenuity,  so  closely  set  that  the  whole  forms  a  kind  of  oar  almost 
impervious  to  water;  presenting,  perhaps,  the  largest  possible 
surface,  at  the  smallest  expenditure  of  material.  The  antennae  are 
used  solely  as  organs  of  locomotion,  i.e.  as  swinmiing  organs. 
Their  motion  is  chiefly  perpendicularly  up  and  down.     Though 
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at  the  same  time  the  animal  progresses  forward.  This  forward 
motion  is  no  doubt  dne  in  |)art  to  a  slightly  backward  direction  of 
the  down  stroke,  but  I  think  that  it  is  also  largely  due  to  the 
stmcture  of  the  antenna. 

As  I  have  pointed  out,  the  flattened  oar-like  end  of  this  organ 
is  jointed,  and  therefore  flexile.  At  each  downward  stroke  it  bends 
upwards,  at  each  upward  stroke  it  bends  downwards.  The  setaB 
all  taper  to  the  pomt,  so  that  the  base  is  stronger  than  the  point, 
and  the  weakness  increases  gradually  upwards:  consequently 
although  the  normal  position  is  straight,  the  force  of  the  impact  of 
the  water  causes  it  to  yield  and  bend,  and  this  yielding  is  greater 
towards  the  point  than  at  the  base,  and  since  they  are  all  united 
so  to  speak,  mto  a  compact  plate  by  the  fringes  on  each  side,  and 
are  all  acted  upon  at  once,  the  whole  sur&oe  of  the  oar  assumes  a 
curved  form,  and  strikes  the  water  obUquely,  instead  of  flatly,  and 
the  animal  is  in  consequence  driven  forward.  My  meaning  will 
probably  be  clearer,  if  I  say  that  the  principle  which  causes  i£e  oar 
of  Leptodora  to  gUde  forward^  is  exactly  the  same  as  that  which 
causes  a  rower's  oar  to  gUde  dovyMoards  when  he  dips  it  into  the 
water  obliquely  and  ''catches  a  crab."  At  each  stroke  of  the 
antennae  the  direction  of  the  slope  is  reversed,  so  that  both  the 
upward  and  downward  stroke  drive  it  forward.  The  direction  of 
the  hairs  which  fringe  the  setae  (Fig.  4),  is  also  such  that  it  is 
easier  for  the  water  to  pass  over  than  between  them. 

The  thorax  (Fig.  1,  i)  is  that  part  of  the  body  which  bears  the 
legs.  It  consists  of  seven  somites  which  have  anastomosed  so 
thoroughly  as  to  leave  no  traces  of  the  original  segments,  and 
indeed  we  can  only  guess  their  number  from  the  number  of  pairs 
of  appendages.  Six  pairs  of  these  (Fig.  1,  g^-g^)  take  the  form 
of  legs,  and  are  placed  in  a  semicircle  around  a  kind  of  platform 
formed  by  the  top  of  the  thorax.  Although  they  yary  immensely 
in  length,  they  are  all  constructed  exactly  alike,  each  consisting  of 
four  rounded  joints  provided  with  setae.  The  smallest  pair 
(Fig.  1,  ^^)  is  in  the  middle  of  the  semicircle,  and  each  succeed- 
ing pair  is  longer  than  the  last,  the  sixth  being  so  long  that  they 
meet  &r  aboye  the  head  (Fig.  4).  The  three  smaller  pairs  are 
curved  upwards  and  towards  the  mouth,  the  three  larger  ones  in 
the  opposite  direction  towards  the  last  three. 

The  flexure  of  the  limbs  naturally  leads  to  the  supposition  that 
ihey  are  used  for  capturing  prey,  and  their  arrangement  round  the 
mouth  is  such  that  no  animal  once  within  their  pale  could  well 
escape  running  the  gauntlet  between  those  ferocious-looking  organs 
of  destruction,  the  mandibles  (Fig.  1,  j).  These  last  are  the 
seventh  pair  of  thoracic  appendages,  modified  for  manducatory 
purposes.  It  is  remarkable  that  none  of  the  limbs  are  oonyerted 
mto  branchiae  such  as  we  find  in  the  Daphniadae.    The  dorsal  side 
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of  the  thorax  below  the  limbs  is  expanded  into  a  hoodlike  carapace 
(=  omostegite  of  Huxley),  which  is  small  and  attached  all  ronnd  to 
the  body  in  the  male  (Fi^.  1,  m\  but  large  and  open  below  in  the 
female  (Figs.  5  and  6  m  section).  The  abdomen  TFig.  1,  o), 
(Fig.  2,  0  1-4),  consists  of  four  somites  of  unequal  length,  but 
nearly  tiie  same  width ;  the  terminal  one  is  diyided  at  the  end  into 
two  long  sickle-shaped  hooks  (Figa  7  and  4,  u)  covered  with  short 
flat  spines,  a  row  of  larger  ones  tdong  the  inner  edge. 

II.  The  Digestive  and  Circulatory  System. 

The  alimentary  apparatus  of  Leptodora  is  very  simple.  The 
mouth  I  have  already  described.  The  bases  of  the  mandibles 
(Fig.  1,/)  are  embedded  in  a  muscular  bulb  in  the  thorax,  but  the 
points  are  free  and  project  into  the  mouth,  one  on  each  side,  at  the 
junction  of  the  upper  and  lower  lips.  Their  points  are  armed 
with  three  or  four  projecting  teeth  (Fig.  10).  Whenever  the 
mouth  opens  these  mandibles  begin  to  work  towards  each  other 
across  the  openingof  the  oesophagus,  tearing  the  food  as  it  passes 
between  them.  The  food  consists  chiefly  of  small  water  insects 
and  other  living  things.  The  pharynx  (Fig.  1,  q)  is  not  always 
open,  and  I  have  seen  it  opening  and  shutting  as  if  it  were  doeed 
by  a  sphincter  muscle.  It  passes  straight  backwards  as  &r  as  the 
roots  of  the  mandibles,  and  is  surrounded  by  a  number  of  cells, 
which  are  probably  salivarv  glands.  It  passes  between  the  man- 
dibles and  then  curves  suddenly  downwards,  and  enters  the  obso- 
^  phagus,  a  long  tube  traversing  tne  centre  of  the  abdomen  as  &r  as 
the  last  somite  but  one,  where  it  is  expanded  into  a  stomach  the 
walls  of  which  are  corrugated  interiorly.  The  anus  is  situated  be- 
tween the  terminal  hool^,  at  the  end  of  a  short  rectum  (Fig.  2,  s). 

On  each  side  of  the  heart  there  is  a  long  dark  vessel  ^igs.  1 
and  2,  n),  which  is  probably  a  kidney.  It  is  bathed  all  round 
with  the  olood,  and  would  no  doubt  secrete  the  urine  from  it  as  it 
passes.  It  is  divided  at  the  end  into  two  lobes,  one  of  which  is  of 
a  darker  colour  than  the  other.  A  long  duct  leads  from  it 
upwards  into  the  centre  of  the  thorax,  where  it  gets  lost  in  the  mass 
of  muscles  and  nerves  which  crowd  this  part,  so  that  I  have  not 
been  able  to  trace  them  any  farther.  I  think,  however,  that  the 
ducts  enter  the  oesophagus,  and  their  contente  then  find  their  way 
out  through  the  same  opening  as  the  other  fsecal  matters. 

There  is  no  trace  of  a  Uver,  but  probably  the  walls  of  the 
stomach  secrete  some  fluid  analogous  to  the  gastric  juice.  The 
circulatory  system  is  also  very  rudiunentary.  The  heart  (Fig.  1,  ( 
Fig.  2,  2,  and  Fig.  12)  is  a  perfectly  tranroarent  sac  encirdel  with 
numerous  musdeif,  situated  m  the  centre  of  the  thorax,  to  the  sides 
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of  which  it  is  attached  by  slender  ligaments  of  connective  tissue. 
Fig.  12  is  a  dorsal  yiew  of  the  heart  showing  the  arrangement  of 
the  muscles.  It  pulsates  veir  rapidly,  pumping  the  blood  along 
just  like  a  pair  of  bellows.  Leptodora  cannot  be  said  to  have  any 
true  arteries  or  veins,  the  blood  merely  courses  along  the  interstices 
between  the  organs  of  the  body.  The  corpuscles  are  amoeboid, 
colourless,  nucleated,  and  remarkably  few  and  fSetr  between.  At 
each  contraction  of  tiie  heart  the  blood  is  driven  forward  through 
an  opening  at  the  end  nearest  the  head,  where  there  is  a  valve 
which  prevents  its  return  when  the  heart  re-expands.  The  blood 
then  enters  at  the  opposite  end,  to  be  in  its  turn  driven  forward, 
and  BO  on  ad  libitum.  It  is  very  remarkable  that  Leptodora 
hyalina  has  no  organs  set  apart  for  respiration.  In  the  other 
Gladocera  we  always  find  some  of  the  limbs  flattened  and  otherwise 
modified  so  as  to  serve  the  purpose  of  gills,  but  in  Leptodora  the 
whole  body  wall  is  so  thin,  and  consequently  the  wnole  body  so 
thoroughly  exposed  to  the  oxygenizing  influences  of  the  water, 
that  the  specialization  of  any  parts  for  breathing  organs  is 
unnecessary. 

III.  Nervotis  System  and  Sensory  Organs, 

The  nervous  system  is  more  highly  developed  than  might  be 
expected  from  the  otherwise  low  organization  of  the  animal.  It 
shows  a  degree  of  concentration  almost  equal  to  that  of  the  spider 
crabs  (Maia).  There  is  a  large  brain  mass  or  cerebrum  in  the  front 
part  of  the  head,  and  the  eye  rests  immediately  upon  it  (Fig.  1,  a 
and  b).  The  cerebrum  is  indistinctly  divided  into  three  parts.  Two 
upper  right  and  left  parts  (Fig.  11,  ^  and  /),  and  one  basal  part 
(Fig.  11,  j),  probably  the  remains  of  three  ganglia  which  have 
coalesced.  The  basal  part  gives  ofif  a  large  nerve  (g)  to  each  of 
the  two  antennules.  Each  nerve  gives  ofif  branches  to  the  setsB 
with  which  these  organs  are  studded,  and  it  is  remarkable 
that  they  differ  materially  from  the  setsB  found  on  other  parts 
of  the  body,  being  truncate  instead  of  pointed  (Fig.  8,  male ;  9, 
female).  Hence  me  end  of  each  nerve  is  exposed  almost  naked 
to  the  water,  making  the  antennules  most  delicate  sensory  organs. 

What  their  precise  function  is,  is  a  moot  point,  some  authors 
say  they  are  for  nearing,  others  for  smelling.  Sir  John  Lubbock  in 
his  recent  paper  read  before  the  British  Association  fully  discusses 
this  question,  and  concludes  that  the  latter  is  the  most  probable, 
because  the  antennules  are  much  more  developed  in  the  males  than 
in  the  females.  If  one  sex  attracts  the  other  by  sound,  both  sexes 
would  have  the  ear  developed,  for  the  attracted  sex  must  be  able  to 
distinguish  the  sound,  and  the  singing  sex  must  have  a  good  ear 
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to  regalate  the  soimcL  In  such  a  case  there  wonld  not  be  mnch 
difference  between  the  organs  of  bearing  in  the  male  and  female. 
Bat  if  one  sex  attracts  the  other  by  smell,  it  is  not  necessary  that 
the  attractiye  sex  (female  in  this  case)  should  hare  well  devebped 
organs  of  smell.  If  the  antennnles  were  hearing  organs,  I  still 
do  not  see  how  they  wonld  be  available  for  bringing  the  sexes 
together,  for  the  assumption  that  the  male  can  produce  any  sound 
is  pure  hypothesis,  and  so  soft  are  the  parts  of  its  body  that  I 
doubt  whether  such  a  thing  is  possible ;  indeed  the  whole  evidence 
is  so  strongly  in  its  favour  that  Sir  John  Lubbock's  conclusion  is 
evidently  the  right  one. 

The  eye  is  a  most  beautiful  organ.  If  viewed  laterally  (Fig  1,  a) 
it  appears  globular,  but  is  not  really  so.  Seen  from  beneaUi  (Fig.  11 ) 
it  IS  found  to  be  reniform,  composed  of  a  series  of  cun^orm 
crystalline  tubes  (Fig.  11,  h)  with  rounded  extremities,  but  not  so 
closely  appressed  as  to  become  hexagonal.  These  are  endoeed  in  a 
very  transparent  membrane  (Fig.  11,  a),  and  radiate  from  a  dark- 
coloured  pigment  mass  (c)  in  which  their  inner  ends  are  embedded. 
This  eye  is  remarkable  tor  exhibiting  a  distinct  tendency  to  become 
two  eyes  as  in  the  higher  Crustacea.  Down  the  centre  of  it 
(Fig.  11)  there  is  drawn  a  &int  line,  which  in  the  lower  half 
widens  into  a  considerable  gap,  where  there  are  no  crystalline  tubes, 
the  right  and  left  halves  thus  formed  corresponding  to  the  right 
and  Mt  cerebral  ganglia  (Fig.  11,  ^  and  /).  In  somespecimens 
this  gap  is  much  more  distinct  than  in  the  one  figured.  We  see  the 
same  thing  in  the  larva  (Zoea)  of  the  prawn,  which  has  one  eye, 
but  later  on  two  eyes.  The  eye  of  Leptodora  too,  is  much  in 
advance  of  that  of  the  other  Gkdocera,  in  which  it  consists  of  a 
pigment  mass  with  a  few  irregular  crystalline  sacs  attached  to  it. 
Between  the  upper  and  lower  ganglia  of  the  brain  there  are  several 
dark  oval  bodies  (Fig.  11,  i),  whose  function  I  cannot  guess. 
The  basal  ganglion  gives  off  a  large  commissure  (A),  which 
bifurcates,  in  some  specimens  dose  to,  in  others  at  a  considerable 
distance  from  its  origin ;  the  two  halves  being  very  much  thickened 
aa  they  pass  one  on  each  side  of  the  oesophagus  to  form  the 
oesophageal  collar  (Fig.  2,  x).  They  meet  on  the  opposite  side,  in 
a  large  nerve  mass  formed  by  the  coalescence  of  all  the  nerve 
centres  of  the  thorax  and  abdomen  into  one.  This  mass  is  situated 
between  the  bases  of  the  six  pairs  of  legs  and  the  mandibles,  and 
gives  off  nerves,  one  to  each  leg,  one  to  each  side  of  the  abdomen, 
and  one  larger  than  the  others  to  each  antenna.  These  nerves  of 
course  give  off  smaller  branches  innumerable,  but  I  need  not 
describe  them  further  than  to  say  that  every  individual  seta  is 
provided  with  one.  In  the  large  setae  on  the  antennary  branches 
(Fig.  4,  a)  the  nerve  terminates  on  the  diaphragm  between  the 
two  joints. 
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IV.  Muscles. 

Probably  in  no  other  animal  is  mnscnlar  action  and  stmctnre 
displayed  more  beantifolly  than  in  Leptodora,  for  on  account  of  its 
transparency  the  muscles  may  all  be  seen  in  situ  without  any  dis- 
section. The  most  powerfully  deyeloped  are  those  of  the  antennsB, 
which  are  shown  from  a  dorsal  aspect  in  Fig.  2,  /,  and  from  beneath 
in  the  larger  drawing  (Fig.  3,  a).  The  immense  power  of  these 
muscles  requires  that  the  point  of  attachment  should  be  yery 
firm,  but  the  body  wall  of  the  thorax  is  much  too  soft  to  bear 
the  strain,  so  instead  of  being  attached  to  it,  they  are  fastened 
(Fig.  2,  v)  to  the  ends  of  two  ligaments  which  pass  right 
through  the  thorax,  and  are  only  fastened  to  the  body  wall  by 
threads  of  connectiye  tissue.  Thus  the  two  opposite  antenna- 
musdes  actually  pull  against  one  another,  and  the  whole  strain  is 
borne  by  the  ligament  between  them.  The  six  pairs  of  legs  are 
each  proyided  with  a  muscle,  and  their  ends  too  are  attached  to 
ligaments  between  their  bases  (Fig.  2,  w)y  and  the  right  and  left 
sides  pull  against  one  another.  A  large  flat  muscle  runs  down  each 
side  of  the  body,  and  is  attached  to  each  somite,  the  final  attach- 
ment beiug  to  uie  sides  of  the  terminal  somite,  almost  at  the  end  of 
the  stomach  (Fig.  2,  t\  The  rectum  (s)  is  opened  and  closed  by 
a  set  of  sphincter  muscles,  and  so  is  the  pharynx,  as  I  haye  already 
mentioned.  The  muscles  which  moye  the  lips  are  attached  at  one 
end  to  the  lips,  at  the  other  to  the  yentrcd  or  dorsal  sides  of  the 
head  (see  Fig.  1).  The  eye  has  six  muscles  fastened  to  it  at  six 
difierent  points,  about  equal  distances  from  one  another  (Fig.  11,  d). 
These  are  constantly  in  motion,  causing  the  eye  to  perform  a 
quarter  of  a  reyolution  in  one  direction,  then  to  reyolye  the  same 
distance  in  the  opposite  direction,  and  this  movement  does  not 
seem  to  be  under  tne  control  of  the  animal,  as  it  is  as  incessant, 
though  not  so  regular  as  the  beating  of  the  heart.  The  muscles 
which  encircle  this  last-named  organ  are  distinctly  striate  (Fig.  12)^ 
and  distributed  oyer  its  surface  in  irregular  loops. 

V.  Sexual  Differences. 

In  Leptodora^  as  in  most  of  the  Gladocera,  the  female  is  larger 
than  the  male.  In  August,  when  I  first  began  to  collect  them, 
the  females  were  much  more  numerous  than  the  males ;  but  later 
on  the  males  appeared  in  goodly  numbers,  and  finally,  in  October, 
there  were  as  many  males  as  females,  if  not  more.  Now  (No- 
vember) both  sexes  haye  entirely  disappeared,  and  I  much  regret 
that  I  am  not  able  to  giye  a  drawing  of  the  oyaries,  as  I  neglected 
to  mount  a  female  specimen,  supposing  I  should  be  able  to  procure 
them  aliye  at  any  time.  I  haye  seen  them,  howeyer,  yery  often, 
so  am  not  at  a  loss  how  to  describe  them.     They  are  elongated 
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dark-coloured  organs,  fisistened  by  one  end  to  the  inside  of  the  wall 
of  the  abdomen,  close  to  the  junction  of  the  first  and  second 
somites.  The  inner  ends  are  free,  the  right-hand  ovary  projecting 
into  the  abdomen  downwards;  the  left  apward&  When  mnch 
distended  with  eggs  they  sometimes  nearly  fill  the  abdomen.  My 
friend  Mr.  W.  P.  Marshall  informs  me  that  he  saw  one  female 
with  a  row  of  eggs  the  whole  length  of  the  abdomen,  bat  I  did  not 
see  the  specimen  myself.  The  oviducts  open  on  to  the  sorfiEice 
between  tne  second  and  third  somites.  The  eggs,  after  extmsion^ 
are  carried  about  in  the  carapace  of  the  mother  until  hatched. 
The  way  in  which  they  are  kept  in  their  places  is  very  remarkable. 
The  carapace  (omostegite)  is  much  larger  in  the  female  than  in 
the  male  (Fig.  5,  female,  and  1,  m,  male),  shaped  like  the  bowl  of  a 

rn,  with  the  edges  produced  and  curled  over  inwards.  It  is 
incurvature  of  the  edges  which  prevents  the  eggs  from 
tumbUng  out  of  the  carapace,  as  shown  in  Fig.  6,  which  is  an  ideal 
section  of  the  carapace  and  abdomen  showing  two  eggs,  and  the 
way  in  which  the  opening  is  closed  below  by  the  top  of  the 
abdomen.  The  eggs  are  always  arranged  roimd  the  carapace, 
never  in  the  middle,  and  the  greatest  number  I  have  seen  vntmn  it 
at  one  time  is  six.  I  am  indebted  to  Mr.  J.  Levick  for  a  spedmea 
showing  the  structure  of  the  female  carapace  very  dearly. 

The  testes  (Fig.  2,  y)  occupy  the  same  position  in  the  male  as 
the  ovaries  of  the  female.  They  each  consist  of  an  elongated, 
transparent  sac,  pointed  aboye  and  below,  and  connected  together 
by  a  saddle-hke  band.  They  are  filled  vnth  sperm  yesicles,  most 
thickly  congregated  towards  the  upper  end.  As  my  paper  only 
treats  of  the  anatomy  of  the  animal,  1  cannot  enter  into  the  subject 
of  its  development^  tJthough  it  is  highly  interesting. 

VI.  Zoolofficql  Position. 

Leptodora  hyalina  was  placed  by  Lillieborg  in  the  Branchio- 
poda,  Order  Gadocera,  and  Family  DaphniadaB,  and  his  placing 
has  since  been  admitted  by  other  naturalists  without  demur :  but, 
during  the  last  two  monthis,  I  haye  had  the  animal  under  doee 
observation,  and  the  more  I  study  it  the  more  the  conviction  grows 
upon  me,  that  its  departure  from  the  type  is  so  great  that  one  of 
two*  thin^  must  happen.  Either  the  diagnosis  of  Gladocera  and 
DaphniadaB  must  be  altered  in  order  to  admit  the  spedes,  or  else 
Leptodora  must  be  placed  in  a  separate  order  and  family.  The 
folkwing  is  Baird  s  description  of  the  order  Gladocera,  condensed. 

Body,  except  the  head,  enclosed  in  a  bivalve  carapace  hinged  at 
back.  Feet  four  to  six  pair,  articulations  chiefly  branchiform,  not 
adapted  for  locomotion.  Eye  single,  large.  Antennae  two  pairs, 
inferior  branched,  large,  and  adapted  for  swimming.  Mandibles 
VTithout  palpi. 
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In  the  'Micrographic  Dictionary/  the  first  part  of  the  diagnosis 
which  speaks  of  the  body  being  enclosed  in  the  carapace  is  omitted, 
bat  even  in  this  revised  form  it  will  not  admit  Leptodora. 

1  don't  understand  why  Lilljeborg  placed  Leptodora  in  the 
fSEtmily  Daphniadae,  which  is  defined  thns :  '^  8nperior  antennaa  yerv 
small,  inferior  large  with  two  branches.  Legs  five  or  six  pairs  all 
enclosed  within  the  carapace."  As  the  carapace  of  Leptodora  is  so 
small  that  it  does  not  completely  coyer  one  somite  of  me  abdomen, 
much  less  any  part  of  the  legs. 

The  probable  explanation  is  that  Baird's  arrangement  was 
fonnded  only  on  those  British  Entomostraca  with  which  he  was  ac- 
quainted, and  nnder  these  circumstances  it  will,  I  suggest,  be  best 
to  place  Leptodora  in  a  femily  by  itself,  and  to  modify  the  Cladocera 
as  defined  m  the  '  Micrographic  Dictionary,'  by  the  alteration  of 
a  single  word. 

Order,  Cladocera.  Legs  four  to  six  pairs,  generally  branchial ; 
eye  single,  and  yery  large,  antennas  two  pairs,  inferior  large, 
branched,  and  adapted  for  swimming. 

Family  I.  DaphniadaB ;  Family  il.  Polyphemidae ;  Family  III. 
LeptodoridaB.  Inferior  antennae  very  large,  two  branched,  both 
four-jointed.  Legs  six  pairs,  none  of  them  branchiform.  Carapace 
very  small,  not  enclosing  the  body.  Young  passing  through  a 
metamorphosis  from  the  winter  egg. 

VII.  History. 

Leptodora  hyalina  was  first  discovered  by  Dr.  Focke,  who 
found  it  in  the  moat  of  the  city  of  Bremen  in  1844,  and  exhibited 
it  at  a  meeting  of  the  Natural  History  Society  of  that  place.  It 
did  not  however  receive  any  name  until  1860,  when  it  was  described 
in  the  '  l^nsactious '  of  the  Swedish  Academy  b^  Lilljeborg,  who 
had  found  it  in  the  Swedish  lakes.  His  treatise  is  written  in 
Swedish,  but  he  gives  a  long  Latin  diagnosis.  Miiller  viras  the 
first  to  find  the  male  in  the  Lakes  of  Constance,  Geneva,  and 
Denmark.  Nicolaus  Wagner  discovered  it  in  1868  in  Russia,  in  a 
lake  near  Easan,  and  not  knowing  that  Lilljeborg  had  alreadj 
described  and  named  it,  he  gave  a  description  and  four  plates  of  it 
nnder  the  rokme  oiEyalosoma  dux.  In  1873,  Sars  published  some 
notes  on  the  development  of  the  winter  eggs.  In  1874,  Dr.  August 
Weismann  published  a  yery  elaborate  and  careful  paper  on  its 
anatomy,  vnth  six  plates,  in  the  ^  Zeitschrifb  f&r  vnssenschaftliche 
Zoologie,'  vol.  xxiv.  Through  the  kindness  of  Mr.  Crisp,  I  have 
been  able  to  examine  this  paper,  which  was  translated  for  me  by  a 
lady  friend,  and  I  find  that  there  are  one  or  two  points  on  which  my 
observations  do  not  agree  vdth  his.  He  draws  all  the  setae  on  the 
branches  of  the  anteimaB  equal  in  length,  which  in  my  view  is  not 
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correct.  He  does  not  appear  to  hare  noticed  the  inctured  edges 
of  the  female  carapace  by  which  the  eggs  are  held,  as  he  figures  it 
merely  as  spoon-shaped,  and  states  that  the  eggs  are  held  in  their 
places  by  transparent  threads.  I  have  not  been  able  to  detect 
these  threads,  but  would  not  venture  to  deny  their  existence.  He 
also  states  that  the  dots  on  the  cephalostegite  are  the  openings  of 
glands ;  if  so,  they  would  open  inwards,  but  they  appear  to  me 
raised  spots  on  the  outer  surface,  and  not  openings  at  all.  I  do 
not  know  whether  he  observed  the  polygonal  markings  on  this 
shield,  but  he  does  not  figure  them.  He  also  contradicts  Wagner's 
assertion  that  bristles  occur  on  this  part  of  the  body,  and  considers 
that  what  Wagner  took  for  bristles  were  parasitic  fungL  I  have 
noticed  that  idmost  all  my  specimens  had  the  cephalost^te  and 
sometimes  other  parts  of  tiie  body  covered  with  the  frustules  of  a 
diatom  (Synedra),  which  at  a  casual  glance  might  easily  be 
mistaken  for  bristles.  Probably  this  was  the  cause  of  Wagner's 
error. 

Two  things  would  tend  to  prevent  the  earlier  discovery  of 
Lepiodora  in  Britain :  first,  its  extreme  transparency  ;  and  second, 
its  habit  of  frequenting  open  ani  deep  water,  lor  it  is  usually  found 
at  a  depth  of  three  or  four  feet.  A  naturalist  hunting  for  Ento- 
mostraca,  would  probably  only  dip  for  them  in  the  weedy  shallows 
where  they  mostly  congregate,  and  would  thus  come  away  without 
procuring  a  single  Leptodora,  even  in  a  pool  where  they  abounded. 
Swimming  in  open  water,  the  animal  is  of  course  exposed  to  the 
attacks  of  fishes,  and  no  donbt  its  transparency  is  then  a  great 
protection  to  it.  It  would  also  serve  to  conceal  it  from  any  prey 
on  which  it  is  stealing. 

Since  its  discovery  at  Olton  reservoir,  Lepiodora  has  been 
found  in  great  abundance  at  Edgbaston  Pool,  another  large  sheet 
of  water  in  the  neighbourhood  of  Birmingham,  and  in  both  pools 
it  was  associated  with  Hyalodaphnia  Kahlbergensis,  also  a  new 
discovery  in  this  country. 
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XXXIX. — On  a  New  Species  of  the  Oenus  Eucampia. 
By  Heney  Stolterpoth,  M.D. 

{Read  Sth  October,  1879.) 

Thb  genus  Eucampia  was  defined  by  Ehrenberg,  and  placed  by 
him  amongst  the  Desmidiacea).  In  Smith's  '  British  DiatomaceaB/ 
Yol.  il  p.  25,  it  is  rightly  placed  amongst  the  DiatomaceaB.  Only 
two  species  are  recognized  by  Smith,  E.  Zodicums  and  E.  Britannica, 
and  neither  of  these  had  been  seen  by  him  in  the  living  state. 
Both  these  species  I  hare  taken  living  by  means  of  the  tow-net  in 
the  estuary  of  the  Dee,  Chester.  There  is  another  Eucampia  known, 
in  the  Hong  Kong  gatherings  made  by  Dr.  Palmer,  as  nodosa ; 
this  latter  is,  I  beUeve,  identical  with  E,  Zodiacm,  and  only  repre- 
sents a  stronger  growth  in  a  hotter  climate. 

In  the  year  1875  my  attention  was  called  hj  A.  0.  Walker, 
Esq.,  Chester,  to  some  circular  rings  taken  in  the  tow-net. 
These  were,  however,  very  few,  and  I  then  took  them  to  be  some 
kind  of  unknown  ConfeiTSB.  The  rings  I  have  since  continually 
seen,  but  never  in  sufficient  abundance  to  make  out  their  siUcious 
covering. 


a. — Eucampia  striata  n.  sp.  X  850. 

6. — A  single  frustale,  Bhowing  spines. 

c. — Eucampia  striata,  n.  sp.  var.  maxima. 

d. — The  common  appearance  of  the  frastulo  when  seen  on  a  burnt  slide. 

On  July  14th,  1879,  I  obtained  a  nearly  pure  gathering  of 
this  form  and  was  able  to  make  a  careful  examination  of  it  both 
living,  burnt  on  the  cover  glass,  and  preserved  in  fluid. 
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The  definidon  of  the  genus  Ettcampia  Ehr.  as  giyen  in '  Sm. 
Brit.  Diat'  voL  ii.  p.  25,  is — 

'^  Frustules  coneate,  qnadrangnlar  or  oblong,  united  into  a 
spiral  filament ;  yalves  dotted,  ellipticaL" 

This  definition  slightly  extended,  so  as  to  include  my  new 
form,  obviates  the  necessity  of  creating  a  new  genus : — 

Frustules  cuneate,  quadrangular  or  oblong,  united  into  a  spiral 
filament ;  valves  dotted  or  costate,  elliptical  or  circular. 

Eucampia  striata  n.  sp.  Breadth  of  the  whole  plant  drde 
about  -01  of  an  inch.  Valves  hyaline.  Side  view,  circular,  •002." 
Front  view,  trapezoidal,  and  about  four  or  five  times  longer  than 
broad.  Markea  with  fine  costaB  extending  across,  14  to  the'OOr. 
A  small  spine  at  the  angles  terminating  the  convex  border,  and 
situated  at  the  edge  of  the  circular  side  view.    Endochrome  green. 

Habitat,  marine;  estuary  of  the  Dee,  Chester,  July  14th, 
1879,  and  Hong  Kong  Harbour  (Dr.  Pahner). 

In  the  same  gathering  I  found  another  form,  which  I  take  to 
be  a  variety — Eucampia  striata  n.  sp.  var.  magnma.  I  have  never 
seen  a  complete  circle  of  the  whole  plant,  only  five  or  six  frustules 
together  forming  a  curve.  Valves  hyahna  Side  view,  circnlar, 
•  004".  Front  view  nearly  square,  marked  with  costae  7  or  8  to  the 
'  001".  No  spine.  Endochrome  green.  In  the  dry  state  the  ends 
of  the  valves  fold  over,  as  seen  in  d. 

Habitat,  marine;  estuary  of  the  Dee,  Chester.  July  14{h, 
1879,  and  Hong  Kong  Harbour  (Dr.  Pahner). 

Tlie  variety  maxima  may  onhr  be  a  stage  of  growth,  bat  it  is 
constant  in  its  appearance,  and  1  do  not  find  intermediate  8tat» 
of  growth. 

I  have  added  the  locality  Hong  Kong  on  the  authority  of  my 
friend,  Laurence  H^rdman,  Esq.,  who  pointed  out  to  me  the  exact 
similarity  between  mv  form  and  that  found  in  the  Hong  Kon^ 
gatherings,  and  which  he  believes  has  never  yet  been  described 
owing  to  the  want  of  fresh  noateriaL 
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XL. — Immersion  Stage  Illuminator. 
By  John  Matall,  jtm.,  F.E.M.8. 

(Bead  12th  November,  1879.) 

The  illaminating  device  here  described  was  obyionsly  suggested  by 
Professor  Abbe's  Apertometer  disk. 

It  is  evident  that  every  apparatus  fit  for  observing  the  aperture 
of  a  high-angled  object-glass  must  hkewise  be  capable  of  being 
used  for  illuminating  the  marginal  zone  of  such  an  objective. 

The  apertometer-disk  itself  was  found  to  require  modifications 
as  to  size,  shape,  &c.,  to  render  it  more  practical  as  an  illuminator, 
especially  for  lamp-light  The  modifications  here  detailed  have 
been  designed  specially  with  a  view  to  using  the  illuminator  on  the 
Continental  stands  provided  with  concentric  rotating  stage,  many  of 
wbich  do  not  conveniently  admit  the  use  of  very  obliquely  inciaent 
light  from  beneath. 


Diagram  }  scale. 

The  plate  of  glass  A  is  held  on  to  the  foot-plate  C  by  means 
of  vertical  spring  clips  from  which  it  can  be  removed  for  cleaning ; 
the  back  edge  is  cut  to  an  angle  of  45^  as  in  the  apertometer-disk, 
for  total  reflection  of  illuminating  rays ;  the  peripheral  margin, 
admitting  the  rays,  is  ground  spherically  instead  of  cylindrically, 
which  adds  to  the  illumination ;  it  is  supported  by  a  brass  semi- 
cylinder  d  which  forms  part  of  the  foot-plate  0.  A  brass  object- 
plate  D,  carrying  clips  for  the  object-slide,  is  made  to  rotate  on  the 
upper  surface  of  A  round  the  circular  glass  plate  a  which  is  slightly 
below  the  surface  of  D  and  ground  conical  and  cemented  on  to  A 
and  acts  as  a  pivot  to  D,  smooth  rotation  being  obtained  by  means 
of  a  film  of  glycerine  interposed. 

The  illuminator  is  to  be  secured  firmly  on  the  rotating  stage  by 
clamps  on  the  projecting  edges  of  the  foot-plate  after  the  centre  of 
a  has  been  centred  with  the  optical  system.  The  lamp  and 
eondensmg  lens  to  be  suitably  adjusted  so  that  the  reflected  image 
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of  the  flame  is  seen  nearly  in  the  plane  of  the  object  The  object- 
slide  is  placed  in  immersion  contact  with  the  plate  a  nnder  the 
clips ;  the  brass  plate  D  will  now  rotate  the  object-slide  to  the 
required  position  with  reference  to  the  incident  light,  while  the 
rotation  of  the  Microscope  stage  (carrying  the  illaminator)  will 
giye  every  range  of  obliquity  from  central  light  to  dark-field  with 
any  objective,  the  lamp  and  condenser  remaining  stationary. 

It  would  doubtless  be  possible  to  dispense  with  a  rotatory  stage 
bv  inserting  the  glass  plate  A  into  a  rotating  plate  in  the  foot- 
plate G,  but  there  would  be  difficulty  in  making  the  rotation  exactly 
concenbrical  to  the  rotation  of  the  brass  object-plate  D. 

My  acknowledgments  are  due  to  Professor  Abbe  for  the  interest 
he  has  shown  in  the  practical  development  of  the  plan :  without 
his  assistance  even  this  experimental  device  would  probably  not 
have  been  made. 
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XLI. — On  a  Table  of  NvmericaJrApertureSy  shomng  the  Equivalent 
Angles  of  A^efrture  of  Dry y  Water  Immersion,  and  Homogeneous 
Immersion  ObjectiveSj  with  their  respective  Besdving  Potoers, 
taking  the  Wave  Length  of  Line  Eas  the  Basis  ;  a=:n  sin,  w, 
n  =  refractive  index,  and  w  =  ^  angle  of  aperture. 
By  J.  W.  Stephenson,  F.E^.S.,  Treaa  R.M.S. 

CBead  12lh  Nov.,  1879.) 
As  considerable  misapprehension  appears  to  exist,  not  only  in  this 
coantry  but  also  in  the  United  States,  as  to  the  special  advantage 
of  the  "  Numerical- Aperture  "  of  Professor  Abbe,  I  have  thought  it 
would  be  useful  to  coustruct  the  subjoined  Table.  It  cannot  be 
too  strongly  impressed  upon  microscopists,  that  the  expression 
angle  of  aperture  of  objectives  furnishes  in  itself  no  inteUigible 
measure  of  the  actual  resolving  powers,  which,  as  will  be  seen  by 
the  Table,  bear  no  relation  whatever  to  the  angles. 

The  resolving  powers  are,  however,  exactly  proportional  (cseteris 
parilms)  to  the  numerical  apertures,  and  the  expressions  for  the 
latter  will  therefore  allow  the  resolving  powers  oi  different  objec- 
tives to  be  at  once  compared,  not  only  if  the  medium  (air,  water, 
oil,  &c.)  is  the  same  in  each  case,  but  also  if  it  is  different. 

Thus,  to  say  that  a  dry  objective  has  an  angle  of  60°,  a  water- 
inmiersion  53°,  and  a  homogeneous  immersion  48°,  conveys  no 
idea  (without  calculation)  of  their  relative  resolving  powers,  but 
when  we  are  told  that  the  three  objectives  are  of  0 '  50,  0 '  60,  and 
0*62  numerical  aperture,  the  comparison  is  obvious. 

The  Table  shows,  moreover,  now  httle  increase  in  resolving 
power  may  be  gained  by  a  considerable  increase  in  the  angle. 
Thus  two  dry  objectives  whose  angles  are  180°  and  157°  respec- 
tively, differ  in  resolving  power  by  only  2  per  cent. 


Mftiimiim  aperture  of| 
bomogeneouB  immer- 1 
sion  objectives,  withl 
orown-glasa  cover   . 


Zeifls*  homogeneous  ^tli' 
(1879) 


Nnmerlcftl 
Aperture 


1-52 
1-50 
1-48 


46 
44 
42 
40 
38 
36 
84 


Anglo  of 

Aperture 

in  Air. 


Water 

Angle. 


HomograeooB 

(or  Balaaro) 

Angle. 


Theoretioal 
Renolving 

Power, 

in  Lines  to 

an  Inch. 

(A=0- 6869/1 

=llne  K.) 


i80«  (y 

161°  23' 
153°  89' 
147°  42' 
142°  40' 
138°  12' 
134°  10' 
130°  26' 
126°  57' 
123°  40' 


146, 52S 
144,600 
142,672 
140,744 
138,816 
136,888 
134,960 
133,032 
131,104 
129,176 
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water-immersion  ob- 
jeotiveff 

Powell    and    Lealand'sj 
homogeneons  | . .      . .  / 

Zeiss'    nomogeneont    i, 
^tV(1878)   ..      .. 

Powell    and    Lealand's 

ditto  tV      

Nobert'B    19th    band  =^ 
113,000     

Powell    and    Lealand's 
water  immersion  -I,  -^ 

»  »i  T    •• 


Maximum  aperture  oH 
dry  objectiyes  . .      . .  / 

Amphipleura  pellucida  =  \ 
92,000  to  95,000      ../ 


Navicitia  crassinervia  =\ 
78,000  to  87,000      ../ 


Surirella  gemma = 64,000 1 
to  69,000 


Pi€uro9igma     fasMa=i 
55,000  to  58,000      ... 


PUvrosigma 


tvrosigma     angtU<dum\ 
=  44,000  to  49,000../ 


Pleuro3igma  BcUticum    \ 
s  33,000  to  87,000     / 


83 
82 
80 
28 
26 
21 
22 
20 
18 
16 
14 
12 
10 
08 
06 
04 
02 
•0 
98 
96 
•94 
•92 
90 
88 
86 
84 
82 
80 
78 
76 
74 
72 
70 
68 
66 
64 
62 
60 
58 
56 
54 
•52 
50 
48 
46 
44 
42 
40 
38 


180*»  O' 

15r  2' 

14r»  29' 

140°  6' 

133°  51' 

128«»  19' 

nSP  17' 

118*'  38' 

114°  17' 

110°  10' 

106°  16' 

102°  31' 

98°  76' 

95°  28' 

92°  6' 

88°  51' 

85°  41' 

82°  36' 

79°  35* 

76°  38' 

73°  44' 

70°  54' 

68°  6^ 

65°  22' 

62°  40' 

60°  0' 

57°  22' 

54°  46' 

52°  12' 

49°  40' 

47°  9' 

44°  40' 


180°  0' 

122°  6* 

165°  56' 

120°  33' 

155°  38' 

117°  34' 

148°  28' 

114°  44' 

142°  39' 

111°  59' 

137°  36' 

109°  20' 

133°  4' 

106°  45' 

128°  55' 

104°  15' 

125°  3' 

101°  50' 

121°  26' 

99°  29' 

118°  00' 

97°  11' 

114°  44' 

940  56' 

111°  86* 

920  43* 

108°  36' 

90O  33' 

105°  42' 

880  26' 

102°  53' 

860  21' 

100°  10' 

840  18' 

97°  31' 

82o  ir 

94°  56' 

8O0  ir 

92°  24' 

78o  20' 

89°  56* 

760  24' 

87°  32' 

740  30' 

86°  10' 

720  86' 

82°  51' 

700  44' 

i^0°34' 

680  54' 

78°  20' 

67o  6' 

76°  8' 

65o  18' 

73°  58' 

630  31' 

71''  49' 

610  46^ 

69°  42' 

6O0  (y 

67°  36' 

58o  lO' 

65°  32' 

56o  32* 

63°  31' 

540  50* 

61°  30' 

530  9' 

59°  30' 

510  28' 

57°  31' 

490  48' 

55°  34' 

480  9' 

53°  38' 

460  30' 

51°  42' 

440  51' 

49°  48' 

430  14' 

47°  54' 

410  37' 

46°  2f 

400  0' 

44°  10' 

380  24' 

42°  18' 

360  49' 

40°  28' 

350  14' 

38°  38' 

330  39' 

36°  49' 

320  5' 

35°  0' 

80  31' 

33°  12' 

28P  67' 

128,212 

127,248 

126..H20 

123,392 

121,464 

119,536 

117,608 

115.680 

113.758 

111,824 

109,896 

107,968 

106,040 

104.112 

102,184 

100,256 

98.828 

96.400 

94,472 

92,544 

90.616 

88,688 

86.760 

84,832 

82,904 

80,976 

79.048 

77.120 

75,192 

73,264 

71,336 

69,408 

67,480 

65,552 

63,624 

61.696 

59,768 

57,840 

56,912 

53,984 

52,056 

50,128 

48,200 

46,272 

45,844 

42.416 

40.488 

38,560 

36.632 


Note. — The  \vaye  length  assumed  in  the  aboye  Table  is,  as 
stated,  0*5269  fi,  but  it  is  not  unimportant  to  obserye,  that  if  the 
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point  taken  had  been,  as  nearly  as  may  be,  midway  between  E  and 
F,  i.  e.  =  0*  508  /i,  the  numerical  aperture  would  itself  have  been 
the  true  measure  of  resolving  power,  being  exactly  equal  to  the 
number  of  hundred-thousands  of  lines  in  an  inch;  thus  giving 
100,000  lines  as  the  maximum  of  a  dry  lens,  133,000  as  that  of 
a  water-immersion,  and  152,000  as  the  ideal  maximum  of  a  homo- 
geneous-immersion objective  with  crown-glass  covers. 

As  the  resolution  by  the  same  objective  is  affected  by  the 
intensity  of  the  illuminating  beam,  by  the  colour  of  the  object,  and 
other  circumstances,  it  is  not  possible  to  assign  an  absolute  measure 
— ^using  the  line  D  (=  0  •  5889 /x),  for  instance,  in  the  computation, 
the  resolving  power  would  be  found  to  be  10  j^  per  gent,  less  than 
the  tabular  results :  on  the  contrary,  if  the  line  F  (=  0*4861  /i) 
were  selected,  the  resolving  power  would  be  8  •  4  per  cent,  greater, 
or  taking  the  line  =  0*40  /i  (near  Hi),  as  probably  sufficient  for 
photographic  resolution,  the  maximum  number  of  lines  which  could 
be  delineated  by  a  dry  lens  would  be  127,000,  by  a  yrater  immer- 
sion 168,910,  or,  by  a  homogeneous  immersion  objective  (under 
present  conditions)  193,040,  although,  if  flint-glass  covers  with 
suitable  homogeneous  fluid  were  adopted,  the  ultimate  limit  might, 
on  this  hypothesis,  be  extended  to,  say,  200,000 ;  and  on  the  as- 
sumption that  the  space  between  each  of  these  lines  was  equal  to 
the  lines  themselves,  it  follows  that  the  width  of  each  line  would 
be  4^,ofoo^^  of  an  inch,  but  it  by  no  means  hence  follows  that  this 
would  be  the  ultimate  photographic  Umit  for  a  single  line. 

(j;^  There  is  no  hm  of  aperture  on  objects  mounted  in  lalsam, 
or  any  more  highly  refractive  medium  (as  was  formerly  supposed 
by  ma^,  myself  included),  under  either  of  the  systems,  m  &ct 
the  fult  resolving  power  (with  transmitted  light)  can  be  attained 
only  if  the  object  is  mounted  in  a  medium  whose  refractive  index 
is  equal  to,  or  greater  than,  the  numerical  aperture  of  the  objec- 
tive, so  that  if  ever  homogeneous  objectives  are  constructed  for 
flini-glass  covers,  some  more  highly  refractive  medium  than  balsam 
must  be  used  for  mounting  the  objects,  such  as  bisulphide  of 
carbon  or  oil  of  cassia. 
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XLII. — Aperture  Measurements  of  Immersion  Objectives  expressed 
as  " Numerical  Aperture'' 

By  John  Mayall^  jxm.,  F.E.M.S. 

(.Read  I2ih  November,  1879.) 

As  it  is  probable  that  apertures  will  be  expressed,  in  fature  scientific 
discussions,  by  the  nomenclature  suggested  by  Professor  E.  Abbe, 
i.e.  **  Numerical  Aperture,"  the  following  list  of  actual  measurements 
may  be  interesting  to  microscopists : — 


Zeiss's  homogeneoua  immersion  (Abbe's  formula,'^  , 

1879) /  ^ 

ToUes's  oilimmersion  (1879)     -f^ 

t»  w  •»  To 

„      water  immerdon  (1876)        ^* 

Zeiss's  homogeneous  immersion  (1878)     . .      . .  -^ 

ToUes's  water  immersion  (1877)        -^ 

Zeiss's  homogeneous  immersion  (1878)     ..      ..  ^ 

>»  »»  w  »»••••  f 

M  »i  »  »i  ••        ••  T 

n  i»  »»  »>••••  T 

»>  »  •»  n  ••       ••  T 

Tolles's  water  immersion  (1875)       ^ 

,.         (1876)        4 

Powell  and  Lealand's  oil  immersion  (1879)    ..  \ 

ToUes's  water     „         (1874)    ..  \ 

PoweU  and  Lealand's      „        „  new^  . 

formula  (1875) /  * 

Tolles's  „        „         (1874)  be-^  . 

longing  to  Mr.  Crisp        /  * 

Powell  and  Lealand's     „        „  new\  , 

formula  (1875) /  ♦ 

n        .,         (1874)    ..  ^ 

>.  n  »       »  new"^  . 

formula  (1876) /  ♦ 

Tolles's  „        „        (1876)    ..  ^f 

n  »>         »>  n         "  TE 

Powell  and  Lealand's      „        „  new\  . 

formula  (1876) /  * 

Prazmowski's  „        „      (1874)  No.  8  =  J 

Zeiss's  „        „         (1875)    ..  ^ 

>i  f»  f»  »»  ••  IT 

»»  >f  »>  M  •  •  IT 

ft  »»  >»  »»  ••  ¥ 

Nobert's  „        „         (1867)    ..  ^ 

Hartnack's  „        „  „  No.  12  =  ^ 

,.  yy  No.   9  =  t1^ 

Prazmowski's  „        „         (1874)    ..  ^ 

GUndlach's  ,.        i»  >»        ••  ^ 


*  Nomerkal  Apertor*.* 


40 

30 
30 
28 
25 
20 
20 
20 
20 
20 
20 
20 
20 
20 
18 

18 

15 

15 

15 

15 

12 
10 

10 

05 
05 
05 
05 
05 
00 
00 
00 
00 
00 


*  I  am  indebted  to  Professor  R.  Keith  (of  U.S.A.)  for  this  measurement  He 
measured  the  balsam  angle  to  be  115°  (the  highest  aperture  attained  at  that  dateX 
which  would  be  about  r28  of  **  numerical  aperture."  The  other  measurements 
were  made  by  myself,  and  several  were  verified  by  Professor  E.  Abbe. 
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Spencer's         water  immersion  (1878) 

Ross's  „  ^        (1879) 

Hera's  „  „         (1868) 

„  ,»  It         (1869) 

Beck's  „  ,.         (1875?) 

Prazmowski's        „  „         (1875) 

Powell  and  Lealand's  water  immersion  (1879) 


''NamoiCAl  Aperture." 
..      ..      100  + 
..      ..      100  + 
..      ..     1-00  + 

slightly  less  than 
1-00 


The  above  list  does  not  include  those  immersion  objectives,  by  various  makers, 
which  yieldfid  measurements  of  balsam  angle  notably  less  than  82°  (  =  1  *00  num. 
ap.).    The  signs  +  indicate  in  which  direction  the  measurement  tended. 
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OF  OURBENT  BBSEABOHEB  BELATIKO  TO 

INVEETEBBATA,  CBYPTOGAMIA,  MICBOSOOPT,  &c., 
including  Embryology  and  Histology  generally. 


ZOOLOGY. 

A.    GENERAIt^  including  Embryolos^  and  Histology 
of  the  Vertebrata. 

Oestation  of  the  Armadillo.* — Mr.  Milne-Edwards  refers  to  the 
presence  of  four  foetal  (nine-banded)  armadilloes  in  a  common 
chorion ;  the  phenomenon  may,  he  thin&s,  be  explained  either  (1)  by 
a  number  of  OToles  haying  been  enclosed  in  &e  Graafian  follicle, 
inasmuch  as  these  ovules  might  also  be  enclosed  in  a  common 
granular  layer,  and  this  layer  would,  on  accompanying  them  into  the 
oviduct  and  tiience  into  the  uterus,  be  converted  into  a  common 
chorion ;  or  (2)  the  eiSect  may  have  been  produced  by  the  disappearance 
of  the  granular  layer  of  each  ovule  and  by  the  subsequent  investment 
of  the  four  fecundated  ovules  by  a  layer  formed  by  the  walls  of  the 
oviduct  or  uterus ; — but  this  could  not  happen  unless  the  secondary 

! amniotic)  chorion  had  been  absorbed,  or  had  never  been  formed  ;  or, 
3)  the  four  amniotic  chorions  might  have  fused  at  their  pointe  of 
contact  and  have  undergone  absorption  at  all  but  their  peripheral 
portions. 

Vitality  of  the  Spermatozoa  of  fhe  Trout  t — '^^  details  of  M. 
Henneguy's  experiments  will  be  seen  by  the  following  table,  which 
shows  the  number  of  ova  that  became  developed  after  they  (having 
been  impregnated),  were  subjected  to  the  following  agents : — 


(l)Puio  water 62  eggs  ..      ..  50  developed. 

'2)  Water  with  5  per  cent,  alcohol  ..  91    „  ....  74        „ 

»       „        „  10        „  „        ..  59    „  ..     ..  50 

(4)  „        „     5        „       ether      ..  51    „  ....  42         ^ 

(5)  „    Baturated  with  chloroform  32    „  ..      ..  19        „ 


? 


The  fishes  produced  exhibited  no  difference  to  those  developed 
from  ova  which  had  been  fecundated  in  the  ordinary  manner ;  and  it 
is  concluded  that  doses  of  alcohol,  &c.,  which  are  sufficient  to  kill 
Infusoria  for  instance,  have  no  effect  on  the  spermatozoa. 

Experiments  on  DeYelopment  j: — MM.  Pouchet  and  Beauregard 
describe  some  experiments  in  which  they  removed  from  eggs  a  small 
quantity  of  their  liquid  albumen  and  replaced  it  by  a  certam  quantity 
(half  a  gramme)  of  sugar ;  and  then  reclosed  the  eggs  in  the  manner 
ihey  have  alr^y  described.  Experiments  were  made  on  eighty 
eggs,  and  of  these  twenty-eight  were  opened  during  the  first  thirteen 

•  *  Comptes  Rendus,'  Ixxzviii.  (1879)  No.  9. 
t  *  OR.  Soo.  Biol.'  for  1877  (1879),  p.  274.  %  Ibid.,  p.  338. 
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days  of  incubation ;  fifteen  were  found  to  be  undergoing  the  normal 
processes  of  development,  and  thirteen,  though  partly  developed, 
were  found  to  be  dead.  No  observations  were  mode  on  eggs  more 
than  thirteen  days  old ;  in  no  case  did  the  cane-sugar  seem  to  have 
been  converted  into  glucose,  but  the  authors  are  unable  to  reply  to 
the  question  they  themselves  propose:  Has  the  sugar  remained 
unaltered  in  the  albumen  or  has  it  been  absorbed  by  the  embryo? 
They  draw,  however,  attention  to  what  they  were  enabled  to  observe 
in  those  eggs  which  underwent  no  development  at  all ;  part  of  the 
yitellus  presented  a  milkv-white  colour,  the  albumen,  especially  near 
the  yolk,  was  opaque,  and  the  egg,  when  opened,  had  the  odour  of  a 
substance  in  which  lactic  fermentation  was  going  on. 

M.  Pouchet  has  also  made  some  experiments  on  the  eggs  of  birds, 
with  the  view  of  seeing  whether  the  form  of  the  egg  has  any 
influence  on  the  direction  in  which  the  embryo  is  developed,  and 
found  that  if  he  seized  a  chalaza  and  turned  it  round  in  the  yolk,  and 
then  allowed  development  to  proceed,  the  embryo  was  itself  altered 
in  position. 

Oranular  Bodies  found  in  the  Ovum.* — M.  Dareste  reaffirms 
the  presence  of  amyloid  granules  in  the  yellow  of  the  egg ;  he  shows 
the  presence  of  starch  by  the  action  of  chemical  reagents,  and  points 
out  that  the  &ct  of  these  granules  not  being  composed  of  lecithin  is 
shown  by  their  insolubility  in  alcohol  or  ether;  he  has  not,  how- 
ever, been  able  to  isolate  these  granules  from  the  rest  of  the  mass. 

M.  Dastre,  however,  is  of  opinion  that  the  granulations  are 
phosphates  of  fatty  bodies  (of  lecitiiin),  and  asserts  that  they  contain 
no  starch ;  he  draws  attention  to  the  difficulty  of  finding  starch,  which 
gives  a  blue  reaction  to  the  iodine  test  (sa  found  by  Dareste),  and 
points  out  that  it  is  only  vegetable  starcm  which  does  this,  and  that 
animal  starch  reddens  under  the  action  of  iodine. 

Development  of  the  Ova  and  the  Structure  of  the  Ovary  in 
Han  and  other  Mammalia.t — ^The  history  of  these  structures  has 
been  lately  dealt  with  by  Mr.  Balfour  in  die  *  Quarterly  Journal  of 
Microscopical  Science,'}  and  to  this  paper  Dr.  Foulis  refers  in  one 
by  himself  in  Humphry's  *  Journal  of  Anatomy  and  Physiology.' 

The  principal  residts  arrived  at  by  Dr.  Foulis  are  that  all  the 
ova  are  derived  from  the  germ  epithelial  cells.  In  the  development 
of  the  ovary  small  and  large  groups  of  the  germ  epithelial  cells 
become  gradually  embedded  in  the  ever-advancing  stroma.  Qerm 
epithelial  cells  do  not  grow  downwards  into  the  Bubstanoe  of  the 
ovary.  The  ovarian  stroma  constantly  grows  outwards,  surrounding 
and  embedding  certain  of  the  germ  epiwelial  cells.  As  these  latter 
increase  in  size,  and  as  the  stroma  thickens  around  them,  the  whole 
ovary  becomes  enlarged.  Pfluger's  tubes  in  the  kitten's  ovary  have 
no  existence  as  such,  but  are  appearances  produced  by  long  groups 

*  « Comptes  BeoduB,'  Ixxxviii.  (1879)  NO0. 11  aud  14 ;  see  <  Bev.  80L  Nat,'  i 
(1879)  p.  91. 

t  *  Joum.  Anai  and  Phyi.'  (Hnmpbnr),  ziii.  (1879)  p.  853. 
X  *  Quart.  Jooni.  Mior.  8oi,'  xviii  (1878). 
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of  embedded  germ  epithelial  cells,  many  of  which  groups  are  not 
completely  cnt  off  from  the  germ  epithelial  layer  by  the  young 
ovarian  stroma.  Such  groups  of  germ  epitheliiJ  cells,  in  yariouB 
forms,  are  met  with  in  all  ovaries,  but  have  no  importance  what- 
ever as  tubular  structures.  In  the  human  child's  ovary  numerous 
furrows,  or  clefts  between  irregularities  of  the  general  sur&oe,  are  met 
with.  Sections  through  these  furrows  and  clefts  produce  the  appear- 
ance of  the  germ  epithelium  (pseudo-epithelium,  Bidfoor)  having  passed 
downwards  into  the  ovary  in  the  form  of  tubular  open  pits,  as  was 
described  by  Waldeyer  and  his  predecessors.  No  real  tubular  struc- 
tures from  which  Graafian  follicles  are  formed  exist  in  the  mam- 
malian ovary  at  any  stage  of  its  development.  Graafian  follicles  are 
formed  only  in  one  way  from  the  beginning  of  the  ovary  to  the  end 
of  its  existence. 

The  youngest  connective  tissue  of  the  stroma,  in  the  form  of 
offshoots  of  jelly-like  protoplasm,  surrounds  and  embeds  large  and 
small  groups  of  germ  epithelial  cells.  A  single  germ  epithelial  cell 
may  be  completely  surroimded  by  this  young  connective  tissue. 
When  this  takes  place  the  germ  epithelial  cell  rapidly  grows  and 
becomes  a  primordial  ovum.  Each  individual  cell  in  a  group  of 
epithelial  cells,  surrounded  by  the  young  ovarian  stroma,  shows  a 
similar  tendency  to  become  a  primordial  ovum.  All  the  groups  of 
developing  genn-cells  or  cell-nests  in  the  ovary  are  broken  up  into 
still  smaller  cell-nests  by  the  ever  advancing  young  connective  tissue, 
until,  at  last,  individual  cells  in  the  cell-nests  become  completely 
surrounded  by  the  youngest  connective  tissue.  When  an  individuid 
germ-cell  becomes  surrounded  by  the  young  connective  tissue,  at  the 
same  time,  and  as  part  of  the  process,  the  Graafian  follicle  begins  to 
be  formed.  Whenever  the  young  jelly-like  connective  tissue  appears, 
in  its  substance  nuclei,  generally  Gasiform  at  first,  make  their  appear- 
ance. These  nuclei  may  be  always  seen  in  contact  with  the  yolk 
substances  of  the  primordial  ova.  The  follicle  cells  are  derived  from 
the  nuclei  which  lie  in  contact  with  the  protoplasm  or  yolk  substance 
of  the  developing  ova.  This  takes  place  in  all  parts  of  the  ovaiy 
wherever  cell-nests  are  formed.  The  follicle  cells  thus  originate 
from  the  cells  of  the  ovarian  stroma,  and  not  from  the  germ  epi&elial 
cells.  In  the  mammalian  ovary  at  birth  the  most  advanced  ova  are 
met  with  deep  in  the  ovary,  and  not  in  passing  from  without  inwards, 
as  described  by  some  obiBervers.  In  a  ripe  Graafian  follicle  the 
stroma  cells  outside  the  membrana  propria  foUiculi  become  converted 
into  cells  exactly  similar  to  the  true  follicle  cells,  and  it  is  possible  to 
trace  the  ordinary  stroma  cells  outside  the  follicle  through  all  stages 
of  development  into  cells  resembling  the  follicle  cells,  the  observation 
affording  a  most  conclusive  proof  of  the  origin  of  the  follicle  cells 
from  the  ordinary  cells  of  the  stroma. 

With  these  results  it  will  be  interesting  to  compare  those  of 
Mr.  Balfour ;  he,  likewise,  says  '*  The  whole  egg-containing  part  of 
the  ovary  is  really  the  thickened  germinal  epithelium."  ^  Pfluger^s 
egg-tubes  are  merely  trabeculas  of  germinal  epithelium,  and  have  no 
such  importance  as  has  been  attributed  to  them.**     So  again,  as 


Digitized  by 


Google 


INVBBTEBRATA,   ORYPTOGAMIA,  MICKOSOOPY,   ETC.  847 

regards  the  " cell-neets,"  Mr.  Balfour  observes  that  he  noted  "the 
fusion  of  several  ova  into  a  syncytium,  the  subsequent  increase  in  the 
number  of  nuclei  in  the  syncytium,  the  atrophy  and  absorption  of  a 
portion  of  the  nuclei,  and  the  development  of  the  remainder  into  the 
germinal  vesicles  of  ova." 

Mioro-chemical  Researches  on  Cell-nuclei.* — ^Dr.  Brandt  has 
been  making  some  observations,  from  a  micro-chemical  point  of  view, 
on  cytods  and  cells.  The  researches  of  Miescher  have  shown  that  the 
cell-nucleus  consists  of  a  special  substance,  nuclein,  which  is  distin- 
guished by  the  possession  of  phosphorus.  Brandt  treated  some 
ProtamcebcB  with  ten  per  cent,  salt  solution,  and  found  that  they  broke 
up  altogether ;  where  nuclein  is  present  a  precipitate  is  left,  and  this, 
which  was  found  where  Protozoa  proper  (that  is,  nucleated  forms,  and 
not  Protista  or  cy  tod  forms)  were  acted  on  by  the  reagent,  is  regarded 
by  Brandt  as  being  a  carbo-hydrate  allied  to  cellulose.  We  have 
here  therefore  a  valuable  method  to  be  applied  in  all  cases  where 
the  presence  of  a  nucleus  is  disputed. 

Observations  on  the  Living  Cartilage  Cell.t— -W.  Schleicher, 
whose  paper  on  the  division  of  cartilage  cells  has  been  already 
noticed,;^  now  investigates  more  fully  the  movements  observed  in 
these  cells  and  in  their  nuclei. 

The  nucleus  moves  as  a  whole,  vibrating  (haUotter)  from  side  to 
side,  either  quite  irregularly,  or,  if  it  is  in  contact  with  the  edge  of 
the  cell,  regularly  from  right  to  loft,  and  vice  versa.  The  action  is 
caused  by  the  solid  elements  in  the  protoplasm  of  the  cell,  which  are 
in  constant  vibration,  communicating  the  movement  to  the  nucleus. 
The  slight  changes  in  form  undergone  by  the  surface  of  the  latter  are 
due  to  the  same  cause.  The  solid  elements  within  the  nucleus  (rods, 
filaments,  &c.),  are,  like  those  of  the  cell  itself,  in  constant  motion,  by 
virtue  of  which  they  cause  slight  changes  of  form  in  the  nucleus, 
which,  from  being  spherical,  may  present  slight  tuberosities.  The 
movements  may  be  augmented  in  intensity  by  raising  the  temperature 
to  20°-25;  C. 

Schleicher  objects  to  the  term  "  reticular  "  as  applied  to  the  refrac- 
tile  elements  of  the  nucleus.  He  says  that  just  as  the  cell-proto- 
plasm is  composed  of  two  different  substances,  an  almost  liquid  and 
homogeneous  matrix,  and  solid  contractile  elements,  floating  freely  in 
this  liquid,  so  the  nucleus  consists  of  a  nuclear  fluid,  and  of  solid  con- 
tractile elements  like  those  of  the  cell-body,  but  separated  from  them 
in  the  quiescent  state  of  the  cell  by  the  nuclear  membrane. 

Microc3rte8  (very  small  Bed  Blood-corpuscles)  in  the  Blood.§ — 
IfM.  Lopine  and  G^rmont  state  that  in  the  blood  of  a  patient  suffering 
from  carcinoma  of  the  stomach,  they  observed  a  considerable  propor- 
tion of  globules  varying  in  diameter  from  2  to  5-lOOOths  of  a  mm. 
These  bodies  were  spherical  and  by  no  means  biconcave,  but  their 
coloration  was  so  slight  that  it  was  with  some  difficulty  that  thej 

♦  •  Zeitachr.  gesammt.  Naturwias/  (Giobel),  Hi.  (1879)  p.  120. 

t  •  Bull.  Acad.  Roy.  ScL  Belg.,'  xlvii.  (1879)  p.  811. 

X  This  Journal,  ante^  p.  273. 

S  *CR.  Soc.  Biol.*  for  1877  (1879).  p  164. 
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were  observed  to  be  red  ;  tbese  globtdes  or  microojteB  were  ob6er?ed 
ou  only  one  occasion,  and  after  tbeir  appearance  the  patient  in  whom 
they  were  found,  ezliibited  a  considerable,  though  unfortunately  only 
temporary,  improyemeni 

Two  hypotheses  present  themselves  in  explanation  of  the  phe- 
nomena: either  the  microoytes  owed  their  origin  to  the  secondary 
formation  of  a  number  of  new  red  corpuscles,  which  would  require 
a  certain  time  to  attain  the  normal  size,  or  they  were  due  to 
the  breaking  up  of  a  number  of  red  corpuscles.  The  former 
hvpothesis  is  supported  by  the  explanation  oflEered  by  several  histolo- 
gists  as  to  the  presence  of  the  small  red  corpuscles  which  measure 
from  6  to  6  *  5  micromillimetres  in  diameter ;  while  the  second,  which 
seems  to  be  the  more  satisfactory,  would  be  supported  by  the  cachectic 
state  in  which  the  patient  was  found  previous  to  their  appearance,  and 
by  the  a  priori  supposition  that  it  is  more  natural  to  regard  them  as 
fhbgments  of  corpuscles,  which  have  only  become  spherical  owing  to 
the  action  of  the  fluid  blood.  The  authors  point  out  that  the  best 
way  to  solve  the  question  is  to  apply  the  colorimetric  test  and  to  dis- 
cover whether  the  amount  of  hsQmoglobin  is  increased,  in  which  case 
the  former  hypothesis  would  be  shown  to  be  the  correct  one,  or 
whether  the  haBmoglobin  is  not  increased  in  quantity,  in  which  case 
the  presumption  would  be  in  favour  of  the  second,  and  they  promise 
to  perform  experiments  in  this  direction. 

Terminal  Nerve-plexus  in  the  Cornea.* — ^M.  Banvier,  in  an  intro- 
duction to  an  account  of  some  experiments  on  the  function  of  this 
plexus,  points  out  that  in  the  rabbit  the  largest  nerves  are  the  deepest, 
and  the  smallest  the  most  superficial ;  that  Hiey  all  divide  and  sub- 
divide dichotomously ;  that  they  take  a  course  towards  the  surface, 
where  they  unite  to  form  a  large  plexus. 

The  results  of  his  experiments  go  to  show  that  (I)  The  view 
of  Snellen,  in  which  the  pres^ice  of  trophic  nerves  m  the  cornea 
was  denied,  is  correct,  inasmuch  as  nutrition  is  still  r^pilarly 
effected  after  all  the  nerves  which  supply  this  region,  are  cut; 
(2)  The  nervo-filaments  pass  very  rapidly  into  the  plexus  and  always 
retain  their  physiological  and  anatomical  individuality — ^in  other 
words  they  merely  form  a  pleosus  and  not  a  network ;  (8)  This 
plexiform  arrangement  of  the  nerves  of  the  cornea  does  not  seem 
to  have  any  special  physiological  duty,  but  to  be  due  to  the  necessity 
of  an  arrangement  which  i^all  not  disturb  the  homogeneous  cha- 
racter of  the  membrane;  (4)  The  nerves  have  only  a  general 
sensibility,  and  yet  their  presence  is  not  absolutely  necessary;  it  is 
^'  une  fonction  de  luxo,"  inasmuch  as  the  insensitive  cornea  may  be 
well  protected  by  the  sensitive  conjunctiva  and  eyelids. 

Harderian  Gland  of  the  Duck.t — Br.  Jules  MacLeod  in  a  paper 
on  the  histology  of  this  gland  says  that  it  is  a  compound  tubular  gland, 
being  made  up  of  glandular  tubules  disposed  in  a  verticiUate  manner 
around  common  canals,  so  as  to  form  secondary  tubules. 

•  'Comptes  Eendus,'  bmviu.  (1879)  p.  1087. 

t  •Bull  Acad.  Boy.  Boi.  Belgique,'  xlvii  (1879)  p.  797. 
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The  form  of  the  primaiy,  and  the  disposition  of  the  secondary 
tubules,  allows  of  the  division  of  the  organ  into  two  parts ;  a  superior, 
in  which  the  primary  tubules  are  contorted,  the  secondary  few  and 
incompletely  separated  ;  and  an  inferior,  in  which  the  primary  tubules 
are  straight,  the  secondary  numerous  and  completely  separated  by 
septa. 

In  the  primary  tubule,  two  regions  may  be  distinguished,  differ- 
ing according  to  the  character  of  the  glandular  cells. 

The  Harderian  gland  of  birds  resembles  in  structure  that  of 
reptiles,  bat  differs  wholly  from  that  of  mammals,  which  is  a  racemose 
gland. 

There  are  certain  glands  which  form  a  transition  between  the 
gland  in  question  and  the  simple  tubular  gland  on  the  one  hand,  and 
the  racemose  gland  on  the  other. 

Structure  of  the  "  Eye-spots  "  of  some  Osseous  Fishes.*— Dr.  M. 
Ussow  points  out  that  the  structure  of  these  organs,  the  presence  of 
which  has  been  noted  by  a  number  of  zoologists,  has  never  been 
investigated  by  any  anatomist  other  than  Leuckart  (1^64) ;  the  author 
liimsclf  has  already  published  some  observations  on  the  subject,  in 
which  he  has  demonstrated  the  metameric  character  of  these  organs,  and 
has  shown  that  they  are  formed  on  the  type  of  the  so-called  compound 
eye,  and  are  provided  with  simple  corneaB.  The  structures  may  be 
arranged  in  two  series ;  in  one  they  are  accessory  eyes,  and  in  the 
other  they  form  pigmented  glands;  the  genera  ChauUodus,  Aatro' 
nesihea,  and  Stomiaa  present  examples  of  the  former,  as  do  Scopelus, 
Gonostoma,  and  Maurolicvs  of  the  latter.  The  organs  in  question 
are  found  on  either  side  of  the  ventral  median  line,  where  they  form 
one  or  two  parallel  rows  extending  from  the  caudal  fin  to  the  first  ray 
of  the  thoracic  fin ;  they  are  placed  just  below  the  scales,  and  they 
have  the  form  of  small  pigmented  spots,  varying  in  number  from 
sixteen  to  forty-eight. 

After  describing  in  detail  their  character  and  position  in  a 
number  of  forms.  Dr.  Ussow  passes  to  an  account  of  their  structure. 
■Most  simple  in  Astronesthea,  they  have  the  form  of  a  biconvex 
lens,  which  projects  somewhat  beyond  the  surface  of  the  body, 
and  they  exhibit  the  following  points:  (1)  a  thin  investment  of 
connective  tissue  which  completely  envelopes  the  eye ;  (2)  a  thicker 
pigment  layer,  formed  by  six-sided  dark  brown  cells;  (3)  in  this 
there  is  a  circular  orifice,  which  is  merely  covered  by  the  transparent 
envelope;  then  (4)  there  is  a  lens-shaped  body  which  resembles  in 
structure  the  lens  of  many  Yertebrata ;  (5)  in  the  subjacent  layer  we 
find  transparent  hexagonal  plates,  altogether  devoid  of  pigment,  not 
exhibiting  nuclei,  but  showing  a  longitudinal  striation  of  their 
component  protoplasm.  These  cells  are  arranged  concentrically,  and 
the  whole  of  the  internal  cavity  is  filled  with  a  transparent  watery 
fluid,  which  easily  coagulates  under  the  influence  of  reagents.  The 
organs  in  question  appear  to  be  supplied  by  the  rami  ventrales,  which 
send  fine  nerve-filaments  to  them.     We  have  no  space  to  follow  the 

♦  *BuU.  Soc.  Imp.  Nut.  Moscou,*  liv,  (1879)  p.  79. 
VOL.  II.  3   L 
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author  into  his  acoonnts  of  the  eye-spots  of  Stomias  and  ChaulioduB^ 
which  appear  to  be  formed  on  the  same  type. 

In  Oonostoma,  Maurolicua,  and  ArgyropeUcus,  the  structnie  is 
altogether  different ;  they  have  distinctly  the  character  of  glandular 
organs.  Taking  for  description  the  first-named  of  these  genera,  we 
find  that  the  form  of  the  organs  is  oval,  and  that  they  cousist  of  a 
number  of  radially  arranged  cones,  the  tips  of  which  point  to  a  central 
cavity ;  each  constituent  cone  is  ordinarily  sharply  separated  £rom  the 
rest  by  a  thin  investment  derived  from  the  genenJ.  investing  capsule ; 
in  their  more  intimate  structure  they  consist  of  a  number  of  pyriform 
cells,  set  concentrically  around  a  central  cavity,  and  there  are  also 
two  other  envelopes,  one  of  which  is  pigmented,  while  the  other 
consists  of  connective  tissue ;  the  pigmented  layer  is  of  a  dark-brown 
colour,  and  resembles  generally  the  pigmented  layer  found  in  CTioat- 
liodua;  the  characters  of  this  form,  as  well  as  the  general  structure 
and  regular  disposition  of  the  parts  under  discussion,  point,  in 
Ussow's  opinion,  to  the  common  origin  of  these  glands  and  of  the 
eyes  found  in  the  other  sets  of  forms.  As  before,  we  must  refer  our 
readers  to  the  original  for  a  description  of  the  similar  organs  in  the 
other  genera  above  mentioned. 

In  dealing  with  the  morphology  of  these  organs,  the  author  com- 
mences by  pointing  out  that  the  arrangements  seen  in  such  Inverte- 
brata  as  Mysis  and  Polyophthalmus  prevent  our  associating  the  special 
organs  of  sense  with  the  region  of  the  cerebral  ganglia  only,  and  be 
then  insists  on  the  value  which  the  position  of  the  eyes  in  the  Asterida 
and  various  Myriapods  and  Rotatoria  has,  as  compared  with  the  eye- 
like organs  of  these  fishes ;  as  may  be  supposed,  therefore,  the  struc- 
tures just  described  are  regarded  by  the  Russian  investigator  as 
proper  accessory  optic  organs;  as  to  the  gland-like  organs  of  the 
second  series,  he  points  out  that  no  orifice  can  be  observed  in  them, 
and  he  compares  them  with  those  special  end-organs  which  are  to  be 
found  in  so  many  fishes.  In  conclusion,  it  is  to  be  noted  that  the 
metameric  or  segmental  arrangement  of  these  parts  is  a  point  of  con- 
siderable  importance. 

Two  tables  and  four  plates  illustrate  the  details  of  the  paper. 

Histology  of  the  Cerebellum  of  Petrom^zon  fluviatilis.*— The 
cerebellum  of  Petromyzon,  which,  in  most  of  its  morphological  cha- 
racters, resembles  that  of  the  firog,  has  been  lately  subjected  to  a 
histological  examination  by  A.  Jeleneff.  Forming  a  vertical  interpo- 
sition between  the  cerebral  hemispheres  and  the  medulla  oblongata, 
it  is  nothing  more  than  a  thin  plate,  and  is  only  separated  from  the 
former  by  a  small  pit,  while  the  corpora  geminata  of  the  frog  are  not 
developed  in  this  fish.  The  necessary  process  of  hardening  the  cere- 
bellum was  effected  in  the  following  way ;  it  was  first  placed  for  from 
seven  to  nine  days  in  a  solution  of  bichromate  of  potash,  and  was 
then  exposed  for  four  days  to  a  one  or  two  per  cent,  solution  of 
chromic  acid.  After  careful  washing  with  distilled  water,  it  was 
placed  in  alcohol  of  60^ ;  the  preparations  were  stained  with  carmine, 

♦  *Bull.  Acad.  Imp.  St.  Petersbourg,*  xxv.  (1879)  p.  334. 
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oosin,  or  a  weak  solution  of  htematozylin ;  and,  in  some  cases,  with 
chloride  of  gold. 

The  cerebellnm  of  the  Yertehrata  is  ordinarily  regarded  as  con- 
sisting of  fonr  layers — fihrons,  nuclear,  cellular,  and  molecular.  In 
JPetrojnyzon,  however,  only  three  layers  were  found,  inasmuch  as  the 
fibrous  layer  is  not  distinctly  developed.  Lining  the  fourth  ventricle 
is  an  investment  of  epithelial  cells,  which  have  tibe  general  characters 
of  cylinder-epithelium;  their  free  surface  is  flattened,  while  their 
sides  form  a  cone  which  projects  some  way  inwards,  hut  does  not  seem 
to  be  connected  with  the  nervous  elements;  towards  the  upper 
surface,  these  epithelial  cells  become  flattened  and  altogether  lose 
their  characteristic  form.  Below  the  epithelium  there  is  a  layer  of 
nerve-fibres  with  small  rounded  cells,  which  are  so  closely  packed 
that  the  fibres  are  with  difficulty  detected;  it  is  in  consequence  of 
this  arrangement  that  it  is  impossible  to  assert  the  presence  of  a 
fibrous,  distinct  from  the  nucleated,  layer.  The  nervo-fibres  ordi- 
narily run  parallel  to  the  surface,  and  a  few  only  pass  into  the  mass 
of  the  cerebellum  to  become  connected  with  the  processes  of  the 
deeper  lying  cells.  The  author  does  not  find  himself  able  to  support 
the  view  of  Golgi  that  the  fibres  come  into  connection  with  the 
peripheral  ganglionic  cells.  Three  sets  of  fibres  were  distinguished  : 
(1)  medullary  nerve-fibres  ;  (2)  non-meduUated  fibres ;  and  (3)  fibres, 
in  which  the  axis-cylinder  was  only  partially  covered  by  medullary 
substance. 

The  nuclear-substance  is  composed  of  cells,  which  are  rounded  in 
form,  and  have  in  the  centre  a  highly  refractive  portion  ;  the  view  of 
Y.  Baer,  that  they  are  arranged  in  groups  rather  than,  as  Denissenko 
states,  in  regular  rows,  is  stated  to  be  the  more  correct ;  the  so-called 
"  nuclei "  give  off  fine  processes,  which  enter  into  various  connections ; 
but  much  of  what  follows  is  concerned  with  a  criticism  of  Denissenko's 
statements,  into  which  it  is  impossible  for  us  to  enter.  In  the  midst 
of  the  cells  there  are  to  be  found  a  number  of  nerve-fibres,  which 
surround  the  cells  and  are  partly  connected  with  them  by  processes, 
and  the  connection  is  so  close  that  the  author  is  inclined  to  speak  of 
a  nucleo-fibrous  layer. 

As  to  the  cellular  layer,  the  only  differences  between  Petromyzon 
and  the  frog  lie  in  quantitative  characters ;  there  is  a  series  of  large 
pyriform  cells— the  cells  of  Purkinje,  which  are  provided  with  two 
processes,  and  have  their  greater  portion  occupied  by  a  large  nucleus ; 
these  cells  are  invested  by  a  membrane  of  a  character  somewhat 
difficult  to  distinguish  in  its  continuations  on  to  the  processes  of  the 
cell ;  the  plasma  surrounding  the  nucleus  is  traversed  by  primitive 
fibrill®,  which  are  collected  together  at  the  process  into  which  they  pass. 

The  "  molecular  layer "  is  almost  completely  made  up  of  the 
branches  of  the  peripheral  processes  of  the  cells  of  Purkinje,  and 
these  cells  though  they  vary  greatly  in  direction  never  pass  into  the 
nerve-fibres. 

Spinal  Oanglia  and  Borsal  Medulla  of  Petromyzon.* — An  ac- 
count of  his  examination  of  these  structures  is  given  by  Herr  Freud. 
♦  'SB.  Akad.  Wien,*  Ixxviii.  (1879)  p.  81. 
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The  difficulty  of  the  investigation  was  enhanoed  by  the  smallness  of  the 
spinal  ganglia ;  making  use  of  fresh  specimens,  which  were  separated 
into  small  pieces  in  consequence  of  the  fact  that  gold  chloride  does  not 
infiltrate  through  any  great  depth  of  tissue,  and  choosing  especially  the 
caudal  end  where  the  muscular  layer  is  thin,  and  the  mass  of  fatty  cells 
feebly  developed,  or  carefully  separating  off  the  muscular  portions,  or, 
still  better,  by  removing  the  nervous  portions  by  dissection  of  the 
animal,  the  author  placed  them  in  solutions  of  gold  chloride  ^  per  cent, 
or  ^  per  cent,  strong ;  1  per  cent,  solutions  were  also  used,  but  the 
best  results  were  obtained  with  the  ^  per  cent,  solution.  Thenoe 
the  specimens  were  removed  to  Pritchard's  reducing  fluid,  formed 
of  one  part  of  formic  acid  with  one  of  amyl-alcohol  and  100  of 
water,  where  they  remained  for  twenty-four  hours  exposed  to  the 
light.  The  preparation,  which  would  be  now  of  a  dark  purple-red 
colour,  was  removed  to  Ednigstein's  macerating  fluid,  containing  50 
parts  fuming  hydrochloric  acid  and  85  parts  water  and  15  parts  glyoe- 
rine.  Twenty-four  hours'  maceration  made  the  preparation  mach 
darker  and  separated  it  into  small  pieces ;  removed  to  glycerine  to  be 
rendered  transparent,  these  were,  after  twenty-four  hours,  fit  for 
inspection. 

Dealing  with  the  ''  essential  '*  characters  in  the  structure  of  the 
spinal  ganglia,  Herr  Freud  points  out  that  the  cells  of  these  structnreB 
become  arranged  in  two  distinct  layers,  of  which  one  belongs  to  the 
dorsal  and  one  to  the  ventral  branch,  and  it  is  in  the  latter  that  we 
find  a  smaller  number  of  larger  cells  as  a  general  rule.  Varying  in 
arrangement  and  in  compactness  as  they  appear  to  do  at  first  si^t, 
we  soon  learn  that  the  spinal  ganglia  always  present  certain  typee,  and 
that  these  types  reappear  at  definite  points,  so  that  the  spinal  ganglion 
of  a  certain  segment  has  the  same  ''  physiognomy  "  in  all  animals. 
There  are  but  two  essential  elements  in  a  spinal  ganglion — ^nerve-oells 
and  nerve-fibres ;  the  former  vary  in  number  from  eight  to  twenty- 
three,  but  from  ten  to  sixteen  is  the  most  common  number  ;  they  are 
of  three  sizes,  but  the  medium  forms  are  the  most  usual ;  their  form 
is  spherical  or  ellipsoidal,  and  their  contours  are  well  marked ;  they 
are,  with  scarcely  an  exception,  bipolar,  for  those  which  are  ordinarily 
regarded  as  unipolar  are  merely  modifications  of  the  others.  It  is 
interesting  to  compare  this  observation  with  that  of  Dr.  Beale,  whose 
knowledge  of  this  subject  is  probably  unequalled — "  There  are  no 
apolar  cells  and  no  unipolar  cells  in  any  part  of  any  nervoiis 
system." 

The  author  deals  in  detail  with  the  fibres  of  the  ganglion,  which 
are  found  to  vary  greatly  in  size,  and' passes  on  to  "  Details  of  the 
Structure  of  the  Spinal  Gkmglia,"  ''  Remarks  on  the  Belation  of  the 
Spinal  Ganglia  to  the  Dorsal  Medulla,"  "On  the  Origin  of  the 
lioots  of  the  Nerves  and  on  the  Dorsal  Medulla  and  pia  mater." 
The  paper,  which  is  illustrated  by  four  plates,  extends  over  eighty 
pages. 

Amoeboid  Epithelia.*  —  Professor  Graber,  of  Czemowitz,  adds 
another  to  the  list  of  cases  in  which  amoeboid  movements  have  been 
*  *  Zool.  Anzeiger,'  ii.  (1879)  p.  277. 

Digitized  by  VjOOQ IC 


INVBBTKBBATA,   OBYPTOQAMIA,   MI0EO8OOPY,   BTO.  853 

observed  in  the  cells  of  the  higher  animals.  He  finds  that  the 
blastoderm  cells  in  Chironomua  send  out  well-marked  pseudopodia 
(some  straight,  some  bent,  others  branched)  into  the  space  between  the 
egg  and  its  membrane.  They  are  best  seen  at  the  upper  pole  of  the 
^S8f  opposite  the  polar  cells.  Their  movements  are  often  so  rapid  as 
to  be  with  difficulty  figured  with  the  camera  lucida.  Sometimes,  too, 
cells  of  the  blastoderm  become  detached,  and  form  true  wandering 
cells,  but  probably  these  are  subsequently  reabsorbed. 

Effects  of  Induced  Currents  on  the  Nervous  System.*  —  The 
contribution  of  M.  Schiff  on  this  subject  opens  up  quite  a  new  field  of 
physiological  research,  which  promises  to  be  of  extreme  importance. 
He  was  led  to  undertake  his  experiments  by  having  observed  the 
results  of  M.  Charcot's  researches  on  hysteric  patients.  This  eminent 
physician  has  demonstrated  that  on  the  application  of  metallic  plates 
to  the  extremities  of  hysteric  persons,  in  whom  one  side  of  the  body 
appeared  more  or  less  completely  insensible,  sensibility  was  in  a  few 
minutes  entirely  restored,  for  a  time ;  during  the  operation  the  oppo- 
site side  was  completely  insensible,  so  that  it  is  clear  that  we  have  not 
to  do  with  any  general  augmentation  of  the  faculties  of  the  organism  ; 
with  a  magnet  similar  results  can  be  obtained  when  it  is  held  at  the 
distance  of  one  or  two  centimetres  from  the  patient,  but  in  this  case 
the  results  are  more  remarkable,  inasmuch  as  it  is,  of  course,  possible 
to  affect  the  patient  with  the  magnet,  while  he  remains  totally  ignorant 
of  its  nearness  to  him. 

Led  by  these  experiments  M.  Schiff  has  lately  devoted  himself  to 
a  series  of  researches  on  animals  by  the  aid  of  an  induction  coil; 
the  object  in  view  has  been  to  see  whether  these  agents  can  modify  the 
functions  of  the  nervous  system,  and  if  they  can,  by  producing 
hysterical  conditions,  reveal  to  us  some  method  by  which  tliese  phe- 
nomena can  be  analyzed ;  the  following  are  brief  indications  of  some 
of  the  results : — 

(1)  When  the  skin  of  the  leg  of  a  frog  was  touched  by  the  termi- 
nations of  rheophores  connected  with  a  very  feeble  battery  the 
sensibility  of  the  digits  to  contact  was  augmented ;  this  augmentation, 
which  was  tested  by  the  reflex  movements  of  a  pithed  frog,  was  not 
exhibited  until  after  a  latent  period  of  from  eight  to  twenty-five 
minutes. 

(2)  Similar  results  were  obtained  with  motor  nerves. 

(3)  The  modifications  in  the  functions  of  the  nerves  were  expressed 
by  modifications  in  their  electrical  properties ;  thus,  if  the  lower  por- 
tion of  the  extremity  of  a  frog  was  submitted  for  twenty  minutes  to  a 
feeble  induced  current,  no  electric  current  was  to  be  observed  in  the 
sciatic  nerve  itself. 

(4)  When  the  sciatic  nerve  was  placed  between  the  two  poles  of  a 
▼ery  powerful  electro-magnet,  the  latent  period  which  always  inter- 
venes between  the  moment  of  irritating  the  sciatic  plexus  and  the 
contraction  of  the  gastrocnemius  muscle  was  slightly  increased. 

A  series  of  experiments  was  also  made  on  dogs,  with  a  view  to  see 
what  were  the  effects  on  the  nerve-centres  of  magnetic  stimulation. 
♦  *  Arch.  Sci.  Phys.  et  Nat.,'  i.  (1879)  p.  226. 
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SchifiTs  late  experiments  on  the  so-called  motor  centres  of  the  bnun 
have  led  him  to  believe  that  it  is  possible  to  destroy  or  to  weaken  the 
tactile  sensations  or  the  sensations  of  pressure  and  of  pain  by  effecting 
a  lesion  of  the  cerebral  substance;  what  happens  when,  after  such  an 
experiment,  an  extremity  has  its  superior  portion  brought  under  the 
influence  of  the  magnetic  coil  ?  When  the  circuit  remains  open  the 
effect  is  nil,  but  when  the  circuit  is  closed  then  there  is  seen  a  yerj 
evident  increase  in  the  sensibility  of  the  parts,  without,  however,  any 
consciousness ;  the  reflex  activity  is  merely  more  energetic  in  some 
portion  of  the  centre  which  lies  inferiorly  to  that  in  which  stimulation 
of  nerve-centres  leads  to  consciousness.  The  paper  concludes  with 
the  following  observation : — In  hysterical  patients,  and  in  the  case 
of  those  who  are  sufiering  from  certain  other  cerebral  affections, 
there  is  not,  so  &r  as  any  evidence  shows,  any  organ  wanting;  at 
the  same  time  we  may  admit  that  there  is  in  them  a  greater  resist- 
ance than  ordinary  to  the  transmission  of  stimuli  to  the  centre. 
When  the  impulse  becomes  greater  it  may  overcome  the  resistance 
and  force  a  transmission  of  the  stimulus.  In  the  dogs  experimented  on 
this  ^  forced  transmission  "  may  obtain  also,  but  in  them  it  has  no 
effect,  inasmuch  as  it  is  stopped  by  the  cicatrix  of  the  previouslj 
effected  lesion. 

M.  Schiff  promises  to  continue  his  observations  on  the  effect  of 
magnetization. 

Mollusca. 

Habits  of  the  Octopus.*— This  creature,  M.  Fr6d6ricq  tells  ns, 
lives  alone  under  large  stones,  in  a  kind  of  hole,  the  entrance  to 
which  is  paved  with  smaller  pieces  of  rock.  Its  habit  of  casting 
all  around  its  retreat  what  it  has  left  of  its  repasts  betrays  its  habi- 
tation, so  that  when  we  meet  with  scattered  fragments  of  crustacean 
carapaces  and  moUuscan  shells,  still  retaining  their  ligament,  we  may 
be  almost  certain  that  an  octopus  is  near.  When  its  home  has  been 
discovered  it  must  be  withdrawn  from  it  by  force;  at  the  moment  it  is 
seized  it  often  emits  an  inky  stream  of  water,  but  there  is  not  miK^ 
danger  of  being  bitten ;  M.  Fr6d6ricq  in  all  his  experience  having 
been  only  bitten  once,  and  then  quite  slightly.  If  they  are  well 
supplied  with  water  and  placed  in  a  sufficiently  large  aquarium  thej 
retain  perfect  health ;  they  do  not  seem  to  mind  captivity,  and  do  not 
attempt  to  escape. 

Segmentation  of  the  Ovum  in  Helix  aspersa.!— Professor  Perez 
points  out  that  a  large  number  of  observers  have  agreed  with  Sempw 
in  stating  that  the  follicles  of  the  hermaphrodite  gland,  previous  to 
the  peri^  of  ^ctional  activity,  are  clothed  with  a  "  vibratile  epi- 
thelium," of  which  some  cells  become,  later  on,  converted  into  ova  and 
others  into  spermatic  cells,  and  he  further  shows  that  Ludwig  has 
correlated  the  contradictory  statements  as  to  the  presence  or  absence 
of  a  vitelline  membrane,  by  pointing  out  that  there  are  in  various 
Pulmonate  Gasteropoda  all  degrees  of  transition  between  a  superficial 

*  •  Arch.  Zool.  Expdr.*  (Lacaze-DuthiersX  vii.  (1878)  p.  536. 
t  '  JouTD.  Anat.  et  Phya.'  (Kobin),  xv.  (1879)  p.  329. 
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and  merely  condensed  layer  and  a  distinct  membrane.  Hdix  aspersa 
was  always  observed  to  be  provided  with  a  true  membrane  by  M. 
Perez ;  it  is  seen  most  easily  in  tbe  earlier  stages,  when  it  is  easily 
distended  by  water;  in  the  mature  egg,  however,  it  is  difficult  to 
demonstrate  its  presence,  but  observations  of  different  ova  will  pro- 
bably satisfy  the  observer  as  to  its  existence. 

Turning  to  the  next  succeeding  phenomena,  Perez  states  that  the 
first  sign  is  a  series  of  changes  in  the  germinal  spot,  and  the  sub- 
sequent appearance  of  two  small  nucleoli ;  these  changes  consist  in  the 
appearance  of  pale  and  indistinctly  separated  granulations,  in  the 
midst  of  which  two  small  nucleoli  may  be  seen ;  the  germinal  vesicle 
loses  its  distinct  contour  and  its  membrane  folds  in  just  like  a 
bladder  does  when  its  contents  are  being  expressed ;  suddenly  it  dis- 
appears and  leaves  no  trace  of  its  existence. 

The  dear  space  thus  left  is  rapidly  surrounded  by  yolk-spheres  and 
two  "  centres  of  attraction  "  dominate  over  the  substance ;  in  other 
words,  the  two  nucleoli  are  developed  at  the  expense  of  the  substance 
of  the  germinal  spot  As  to  the  connecting  ^'  fusiform  body,"  it  is 
supposed  that  it  has  nothing  in  common  with  a  modified  nudeus,  but 
that  it  is  due  to  purely  physical  causes,  which  compel  the  connecting 
lines  of  molecules  to  form  arcs  between  the  two  nucleolar  centres. 
Experiments  by  the  aid  of  pressure  led  the  author  to  the  conclusion 
that  the  two  nucleoli  of  the  germinal  spot,  rendered  free  by  the  disso- 
lution of  the  nucleus,  become  surrounded  by  rays  in  consequence  of 
the  attraction  which  they  exercise  on  the  surrounding  protoplasm. 

As  to  the  '^  polar  globule,"  the  author  gives  the  following  account, 
which  is  of  extreme  interest  In  his  view  what  happens  is  this: 
when  the  nudeoli  have  attained  a  certain  size,  they  become  provided 
with  a  membrane,  the  presence  of  which  is  the  cause  of  the  cessation 
of  the  movements  of  molecules  around  the  nucleolus ;  the  fluidity  of 
the  substance  which  has  undergone  cohesion  increases  as  the  attrac- 
tive power  of  the  nucleoli  disappears ;  and  the  fusiform  system  tends 
towards  disaggregation ;  on  the  other  side  there  is  the  vitelline  mass, 
which  exerts  a  certain  amount  of  contraction  on  the  system,  which  is 
thereby  forced  towards  the  surface  of  the  egg,  from  which  it  is  finally 
expressed  in  a  spherical  form  in  consequence  of  the  forces  exerted 
by  the  molecules  of  the  fluid.  The  fusiform  radiating  substance  is 
expressed  in  two  drops. 

There  now  remain  the  two  nucleoli  (nuclei)  without  any  fusiform 
connecting  mass.  They  increase  greatly  in  size,  and  their  proper 
nudeoli  are  continually  subdivided,  until  at  last  they  form  mere 
granulations;  the  succeeding  stages  the  author  has  not  been  able 
to  observe,  but  he  is  not  inclined  to  think  that  they  become  fused, 
but  that,  rather,  one  is  totally  destroyed  while  the  other,  persisting, 
develops  two  nudeoli,  which  become  the  centres  of  a  new  system 
of  radially  arranged  molecules,  aod  which,  by  affecting  the  whole  of 
the  vitelline  mass,  efiect  its  segmentation.  He  points  out  that  the 
presence  of  the  two  primary  nuclei  (after  the  formation  of  the  polar 
bodies),  both  of  which  have  had  a  common  origin,  is  an  excellent 
argument  against  regarding  one  of  them  as  being  a  spermatic  nucleus ; 
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and  he  oongratulates  himself  on  having  shown  the  direcfc  descent  of  the 
nucleus  of  segmentation  from  the  germinal  spot  Although  the  ger- 
minal yesicle  disappears  the  spot  gives  rise  directly  to  two  new 
nucleoli ;  and  the  theory  of  Haeckel,  which  requires  the  presence  of,  at 
some  stage,  a  cytod,  or  non-nucleated  cell  (ovum),  must  be  conse- 
quently modified.  Earlier  observers  have,  however,  stated  that  tho 
ovum  is  always  nucleated ;  and  it  is  to  be  hoped  therefore  that  somo 
observer  will,  as  M.  Perez  suggests,  submit  his  observations  to  an 
"  infallible  criterion  " — the  examination  of  ova  which  are  developed 
parthenogenetically. 

Cutaneous  Absorption  of  Helix  pomatia.* — M.  Mer  has  made 

some  experiments  on  the  curious  faculty  possessed  by  the  snail  of 
absorlnng  a  largo  quantity  of  water ;  first  noted  by  Spallanzani,  it 
was  cited  by  tho  eminent  physicist  Dutrochet  as  a  remarkable  example 
of  the  power  of  osmotic  forces. 

1.  A  Hdix  pomatia,  entirely  immersed  in  water,  absorbed  it  not 
only  by  its  intogument,  but  also  by  tho  walls  of  its  pulmonary  sac  and 
of  its  digestive  tube.  If  a  healthy  example  is  under  observation,  tho 
experiment  may  be  continued  for  three  days,  but  the  quantity  absorbed, 
though  exceeding  in  weight  the  snail  itself,  is  not  taken  in  regularly  ; 
absorption,  very  rapid  at  first,  continually  decreases,  though  without 
altogether  ceasing,  until  the  moment  of  death. 

2.  So  too  with  regard  to  the  expulsion  of  the  absorbed  water; 
when  the  animal  is  removed  to  air,  the  water  is  at  first  got  rid  of  with 
great  rapidity,  and  the  excretion  becomes  gradually  less. 

8.  The  period  of  excretion  is  longer  than  that  of  absorption,  but 
even  then  all  that  has  been  absorbed  is  not  excreted,  owing  to  the  fact 
that,  previous  to  the  experiment,  the  tissues  of  the  animal  did  not 
contain  all  the  water  which  they  were  capable  of  holding. 

4.  In  correlation  with  this  it  is  to  be  observed  that  if  a  snail 
is  removed  from  the  water  after  a  period  of  immersion  lasting  only 
for  two  or  three  hours,  it  takes  a  considerable  time  to  rid  itself  of  tho 
fluid  which  it  has  so  rapidly  absorbed. 

5.  The  amount  of  water  absorbed  depends  on  the  state  of  con- 
traction of  the  muscles  around  the  blood  sinuses. 

6.  If  left  in  water  after  death,  the  tissues  free  themselves  from  the 
liquid. 

7.  The  penetration  of  water  appears  to  have  no  efifect  on  tho  con- 
stituent elements  of  the  body,  and  death  appears  to  be  due  to  tho 
resistance  offered  by  the  water  to  the  active  circulation  of  the  blood. 

8.  Although  all  parts  of  the  body  are  able  to  absorb  water,  tho 
walls  of  the  pulmonary  sac  appear  to  be  most  capable. 

Treated  with  such  colouring  agents  as  carmine,  aniline  blue,  or 
rosaniline,  the  snail  exhibits,  with  weak  solutions,  no  other  phenomena 
than  those  observed  with  water;  but  it  is  to  be  observwl  that  the 
colouring  matters  did  not,  in  any  appreciable  quantity  at  any  rate, 
pass  into  the  blood.  Experiments  with  stronger  solutions  are  de- 
scribed in  detail,  and  the  author  comes  finally  to  the  consideration 
of  the  question,  Is  tho  penetration  of  fluids  effected  by  passages 
♦  •  CR.  Soc.  Biol/  for  1877  (1879),  p.  186. 
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between  the  epithelial  cells,  or  does  the  fluid  penetrate  the  cells 
themselves  ?  The  second  method  seems  to  be  that  adopted,  inasmuch 
as  (1)  the  canals  are  present  in  certain  aquatic  molluscs,  e.  g.  Cyclaa 
cornea^  which  do  not  swell  up  in  water ;  (2^  colouring  matters  have 
been  observed  in  the  cells  themselves;  (8)  the  phenomena  appear 
to  be  rather  those  of  dialysis  than  of  endosmosis ;  and  (4)  the 
epithelial  cells  have  a  great  affinity  for  water. 

Influence  of  '*  Cardiac  Poisons"  on  Helix  pomatia.*  —  The  ex- 
periments of  HsBckel  on  the  eflects  of  strychnine  on  the  Oasteropoda 
have  led  M.  Yulpian  to  repeat  some  experiments,  which  he  described 
in  his  course  of  lectures  of  1864,  when  he  showed  that  Upas  aniiar, 
which  acts  so  freely  on  the  heart  of  the  frog,  has  no  such  influence  on 
the  heart  of  the  mollusc.  Dealing  with  an  alcoholic  extract  of  inee 
(Strophanthua  hispidtis  DC),  which  has,  on  the  frog,  the  effect  of  stopping 
the  ventricle  in  the  systole,  and  the  auricles  in  the  diastole,  he  finds 
very  similar  results  with  the  Helix.  As  the  effect  of  the  injection  of 
the  poison  there  is  a  cessation  of  locomotor  movements  on  the  part  of 
the  animal,  the  movements  of  the  heart  become  irregular,  and  there 
appear  periods  of  arrest  in  its  activity ;  at  the  end  of  two  or  three 
minutes  the  auricle  is  found  to  be  distended,  while  the  ventricle  is 
very  markedly  contracted.  When  the  heart  has  a  drop  of  the  solution 
placed  on  it,  the  results  are  very  far  less  marked.  A  solution  of  mus- 
carin  was  found  to  be  much  more  feeble,  the  movements  of  the 
heart  became  much  slower,  and  occasionally  ceased,  but  the  arrest 
never  continued  for  more  than  Ave  or  six  minutes  ;  atropine  was  found 
to  have  an  antagonistic  effect;  and,  in  flne,  with  regard  to  these  two 
poisons,  their  influence  is  very  much  the  same  on  tiie  snail  as  on  tho 
frog ;  and  from  this  M.  Yulpian  infers  that  there  is  a  certain  analogy 
between  tho  innervation  of  the  hearts  of  the  snail,  the  frog,  and  the 
manmial.  Neither  muscarin  nor  inee  seem  to  have  any  influence  on 
the  heart  of  the  crayfish. 

Respiratory  Apparatus  of  Ampullaria.t— M.  A.  Sabatier,  referring 
to  M.  Jourdan's  description  {  of  the  double  respiratory  apparatus  of 
the  AmpuiUarice,  consisting  both  of  a  branchia  and  a  lung,  says  that  ho 
is  able  to  give  some  new  facts  which  had  previously  escaped  obser- 
vation. 

Tho  venous  blood,  returning  from  the  different  parts  of  the  body, 
divides  into  three  parts : — one  passes  to  the  right  into  a  cavernous 
sinus,  which  accompanies  the  terminal  intestine ;  this  is  the  rectal 
»inu8,  which  is  a  diverticulum  of  the  general  cavity  of  the  body  ;  the 
second  comes  from  the  anterior  region  of  the  body  (head,  pharynx, 
stomach,  anterior  margin  of  the  palatine  arch)  and  forms  on  tiie  right 
the  proper  afferent  vessel  of  the  lung,  which  it  circumscribes  to  the 
left  and  in  front ;  this  vessel  presents  a  double  series  of  orifices  for 
the  afferent  branches  of  the  roof  and  of  the  floor  of  the  pulmonary 
chamber ;  the  third  part,  which  is  far  more  important,  comes  together 

♦  'CJomptes  Rondufl/  Ixxxviii.  (1879)  p.  1293. 

t  Ibid.,  p.  1325;  *  Ann.  and  Mag.  Nat.  Hist.,'  iv.  (1879)  p.  323. 

X  This  Journal,  ante,  p.  706. 
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in  a  large  deep  retsel  with  mnsoYilar  walls,  whidi  soon  ramifies  on 
the  lower  snrfitoe  and  on  the  thickness  of  the  large  gland,  already 
alluded  to.  From  this  network  the  efferent  vessels  take  their  origin, 
the  greater  part  of  which  reunite  in  a  large  trunk  with  mnscnlar  walls 
which  carries  the  blood  to  the  renal  organ :  this  is  the  de^  affermU 
vessel  of  the  rmuU  argan,  peculiar  to  the  Ampullarice,  The  other 
vessels  which  originate  from  the  large  gland  discharge  themselves 
successively  into  a  superficial  vessel  of  no  great  size,  placed  on  Uie 
posterior  margin  of  the  renal  organ,  and  which  is  its  superficial  afferent 
vessel^  corresponding  in  all  respects  to  the  single  afferent  vessel  of  the 
other  Pectinibranchiata.  Hence  the  blood  which  has  traversed  the 
large  gland  in  a  true  portal  system  is  not,  as  M.  Jourdan  thinks, 
mingled  with  the  blood  returning  from  the  organs  of  respiration,  to 
be  immediately  poured  into  the  heart,  but  it  does  not  reach  the  latter 
until  after  it  has  traversed  the  renal  organ  first  and  the  respiratory 
organs  afterwards. 

From  the  anterior  margin  of  the  renal  organ  there  originates,  by 
successive  roots,  an  efferent  vessel  of  the  renal  organ,  which,  after 
having  anastomosed  with  the  afferent  vessel  of  the  same  organ,  con- 
tinues forward  on  the  right  margin  of  the  principal  branchia,  of 
which  it  constitutes  the  afferent  vessel.  This  vessel  receives,  in 
passing,  some  affluents  from  the  rectal  sinus. 

On  the  left  margin  of  the  branchia,  between  the  latter  and  the 
lung,  is  a  large  trunk  which  terminates  at  the  auricle,  and  which  is 
not  simply,  as  M.  Jourdan  thinks,  an  efferent  vessel  of  the  branchia 
and  of  &e  lung.  This  vessel  contains,  in  fSoct,  a  series  of  fissure-like 
orifices,  which  pour  into  it  the  blood  from  the  branchia,  and  two  series 
of  circular  orifices,  of  which  the  upper  part  are  the  efferent  orifices  of 
the  pulmonary  arch,  and  the  lower  are  the  afferent  orifices  of  the  floor 
of  the  lung.  On  this  floor,  in  fact,  the  vessels  which  originate  from 
these  orifices,  ramify  in  a  network  of  which  the  efferent  branches  con- 
verge into  a  large  trunk,  overlooked  by  M.  Jourdan,  and  which, 
collecting  the  blood  of  the  whole  of  the  floor  of  the  lung,  empties 
itself  directly  into  the  auricle. 

From  this  results  the  fact,  entirely  exceptional  in  the  Pectini- 
branchiata, that  the  auricle  receives  two  totally  distinct  afferent  veins. 
The  one  is  branchial  and  pulmonary,  the  other  exclusively  pulmonary. 
This  is  a  remarkable  peculiarity  of  the  anatomy  of  the  AmpulhricB, 
which  is  in  connection  with  the  double  respiration  of  these  ^niniftls^^ 
and  with  the  alternations  in  function  of  the  double  respiratory  appa- 
ratus. 

The  afferent  vessel  of  the  branchia  and  the  proper  afferent  vessel 
of  the  lung  meet  in  front  in  such  a  manner  as  to  form  an  anterior 
arch.  The  intermediate  trunk  meets  this  arcade  very  obliquely  and 
under  a  very  sharp  angle  open  to  the  left.  There  is  thus  formed 
between  the  two  vessels  a  valvular  spur,  which  plays  an  important 
part  in  several  respects.  When,  during  sojourn  in  the  water,  the 
pulmonary  respiration  and  circulation  are  suspended  by  the  want  of 
air  and  the  collapse  of  the  lung,  the  blood  of  the  proper  afferent 
vessel  of  the  lung,  being  unable  to  traverse  the  pulmonary  network. 
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arriyes  in  abnndanoe  at  the  level  of  the  month  of  the  intermediary 
trank,  to  which  it  applies  the  yalvnle  and  which  it  thns  stops.  It  is 
thus  obliged  to  pass  entirely  into  the  afferent  vessel  of  the  branchia, 
and,  consequently,  into  the  branohia,  of  which  the  activity  is  thns 
greatly  increased.  When,  on  the  contrary,  dnriug  sojourn  in  the  air, 
the  collapsed  branchia  does  not  act,  the  blood  of  the  afferent  vessel  of 
the  branchia,  arriving  en  masae  on  the  edge  of  the  spur,  there  divides 
into  two  currents,  one  of  which  penetrates  into  the  proper  afferent 
vessel  of  the  lung,  and  the  other  into  the  intermediary  trunk,  of  which 
it  augments  the  tension,  and  which  distributes  a  part  of  it  to  the  floor 
of  the  lung,  and  reconducts  the  rest  to  the  heart.  By  this  means  the 
activity  of  the  pulmonary  circulation  is  increased  during  the  repose 
of  the  branchia.  Hence  results  this  interesting  fact,  that  the  AmpuU- 
laricBy  which  are  Pectinibranchiata  in  which  pulmonary  respiration 
has  made  its  appearance,  have  the  respiratory  vessels  disposed  in  such 
a  manner  that,  when  ihiB  newly-introduced  function  suspends  its 
activity,  all  the  blood  which  should  have  traversed  the  pulmonary 
network,  is  constrained  to  traverse  the  branchial  system,  where  its 
hsmatosis  is  assured.  This  curious  arrangement  may  suffice  to  ex- 
plain the  preservation  of  the  branchia  in  Gasteropoda,  in  which  the 
lung  has  attained  so  remarkable  a  development,  and  which  might  have 
become  purely  pulmonary  animals. 

The  distribution  of  the  vessels  in  the  pulmonary  walls  merits 
special  mention.  They  form  a  double  system  of  portal  veins ;  that  is 
to  say,  the  vessels  form  on  their  journey  two  successive  networks 
separated  by  intermediary  trunks.  This  arrangement,  a  little  less 
accentuated  on  the  floor  than  on  the  roof,  added  to  the  presence  of  a 
fine  vibratile  epithelium  on  the  course  of  the  pulmonary  vessels,  proves 
the  active  part  of  this  apparatus  as  an  organ  of  haematosis. 

BoridsB  of  fhe  Northern  Seas.* — Dr.  B.  Bergh  has  a  technical 
paper  on  this  group ;  in  his  introduction  he  points  out  how  few  are 
the  species — ^not  more  than  twenty-two — that  are  known ;  he  further 
states  tiiiat  Alder  and  Hancock,  although  they  have  brought  into 
relief  a  number  of  anatomical  differences,  still  recognize  only  three 
genera,  Doris,  LamdltdoriSy  and  Acanthodoris,  The  author  considers 
that  there  are  a  larger  number  of  genera,  and  that  these  may  be 
divided  into  two  groups — to  which  he  applies  the  names  of  Crypto- 
branchiataB  and  EleutherobranchiataB,  according  as  the  gills  are  or  are 
not  retractile;  the  former  group  appears  to  be  somewhat  cosmo- 
politan and  contains  the  genera  Archidoris,  DiatdtUa,  CadHna, 
Joorunna,  Aldiaa^  and  Bostanga ;  the  latter  is  confined,  so  fiur  as  we 
know,  to  the  colder  regions,  and  contains  AcanihodoriSy  Adcdaria, 
Lamdlidoris,  Oaniodoris,  and  DoridunculxiB. 

Olands  in  the  Foot  of  fhe  Lamellibranchiata.  f  —  M.  Justus 
Carri^re  gives  a  short  sketch  of  the  very  different  views  which  have 
been  held  as  to  the  characters  of  the  byssus-gland,  noting  that 
B^aumur  regarded  the  byssus  as  being  formed  by  the  glutinous 

♦  •  Areh.  fiir  Naturg.,'  xlv.  (1879)  p.  340. 

t  'Arbeit  Zool.-Zoot  Inst  Wiirzburg,*  v.  (1879)  p.  56. 
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matter  secreted  by  the  mnscles,  while  Poll  looked  npon  the  moacnlar 
*'  langnet "  as  being  quite  secondary.  BlainviUe  and  others  ha^e 
regarded  the  byssns  threads  as  being  dried  muscular  fibres,  and  Leydig 
as  being  formed  of  chitinized  fibres.  The  first  correct  account  is 
due  to  A.  Miiller,  who  described  the  acinous  glandtda  byssipara  in 
the  groove  of  the  foot  of  Mytilm;  Siebold  (1848)  agreed  in  the 
main  with  A.  Miiller,  and  suggested  that  the  byssus  threads  were 
formed  at  the  base  of  the  byssal  pit  by  lamellsB  in  very  much  the 
same  fashion  as  the  human  nail  is  developed  on  the  fingers.  In 
1877,  Tycho  Tullberg  returned  to  the  subject,  and  investigated 
the  characters  of  the  byssus  in  Mytilis  edulis;  he  observed  the 
presence  of  two  glandular  masses,  one  whitish  and  one  greenish  in 
colour ;  he  found  that  the  latter  was  placed  towards  the  tip  of  the 
foot  and  opened  by  ramified  tubes  into  the  semilunar  deft,  while  the 
whitish  gland  was  placed  on  either  side  of  the  groove  and  poured  its 
secretion  directly  into  it. 

M.  Carri^re  finds  that  in  the  anterior  portion  of  the  tongue-shaped 
and  comparatively  fireely  movable  foot  there  is  a  large  hyssits^land, 
which  opens  into  a  gland  more  or  less  semilunar  in  shape;  this 
groove  is  directly  connected  with  the  cleft  which  extends  along  the 
margin  of  the  foot,  but  it  may,  by  the  closure  of  its  walls,  form  a 
somewhat  semilunar  canal.  Behind  the  gland  there  is  placed  tho 
"  second  characteristic  organ,"  the  byssus-cavity,  which  is  occupied 
by  fan-shaped  processes,  between  which  are  placed  the  byssal  lamellfle, 
which  form  the  byssus  proper. 

As  to  the  epithelium  which  covers  these  processes,  it  is  to  be 
noted  that  there  is  no  ciliated  e^thelium,  but  only  cylindrical  cells, 
in  those  in  which — e.g.  Mytilus^  Dreissena — the  byssus  is  best 
developed ;  in  those  in  which — e.  g.  Pecten,  Lit7u)domu8 — ^the  byssus 
has  a  less  complete  function  of  attachment,  the  processes  are  some- 
what atrophied,  and  the  non-functional  regions  are  covered  with 
ciliated  epithelium  ;  while  in  others — e.  g.  Lima — in  which  the  byssus 
merely  forms,  with  other  substances,  a  kind  of  bed,  the  whole  of 
the  byssus-cavity  is  invested  with  ciliated  epithelium. 

It  is,  of  course,  impossible  to  follow  the  author  through  his 
extended  observations  on  some  twenty-five  species;  those  of  our 
readers  who  want  his  results  in  short  will  find  on  pp.  80-82  a  list 
of  the  Siphoniate  and  Asiphoniate  Lamellibranchs  as  to  which 
M.  Carriere  is  able  to  give  any  information.  The  author  is  of  opinion 
that  the  byssus-lamellte  are  secreted  by  the  byssus  "  feuis  "  or  rather 
by  the  epithelium  of  those  processes ;  while  as  to  a  more  general 
result  we  may  add  this  :  the  byssus-gland  was  primitively  possessed 
by  all  the  Lamellibranchiata,  some  of  which  have,  in  the  course  of 
time,  lost  it  as  a  functional  organ,  but  its  presence  is  constantly 
indicated  by  the  possession  of  rudimentary  byssus-organs  in  the 
shape  of  glands,  sacs,  or  clefts.  The  author  also  thinks  that  the 
orifices  and  clefts  found  in  the  foot  only  serve  for  the  exit  of 
the  glandular  secretions,  and  that  they  have  no  communications 
with  the  vessels  or  with  the  lacunao  of  the  body  (in  consequence 
of  their  unbroken  investment  of  epithelium) ;    if  this  view  be  cor- 
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reel  it  is  clear  that  water  cannot  enter  by  them  into  the  organ  of 
BojanuB.* 

Land  Shells  of  Califomian  and  Mexican  Islands. f-— Mr.  W.  G. 
Binney  gives  an  important  contribution  to  the  geographical  distribu- 
tion of  land  shells. 

The  Mexican  island  of  Guadelnpe,  220  miles  from  San  Diego,  off 
the  west  coast  of  Lower  California,  has  been  visited  by  Dr.  E.  Palmer, 
and  he  found  numerous  fragments  of  snail-shells  which  had  been 
devoured  by  a  species  of  mouse,  the  only  land  mammal  on  the  inland. 
These  appeared  to  belong  to  Artonta  Bmcelli  (Newcomb),  found  in 
Lower  California.  A,  facta  occurred,  a  variety  with  open  umbilicus, 
like  that  found  fossil  on  San  Nicolas  Island,  California.  Living 
specimens  of  Binneya  notabilia  were  brought  from  Guadelupe,  found 
also  on  the  Califomian  island  of  Santa  Barbara ;  it  is  very  nearly 
allied  to  if  not  synonymous  with  the  Mexican  genus  Xanthonyx. 
Thus  it  is  supposed  to  have  been  first  distributed  from  Mexico,  then 
to  Guadelupe,  thence  to  Santa  Barbara. 

Pompeian  Conchology.  J— Dr.  N.  Tiberi  gives  a  list  of  forty-four 
species  of  shells  found  at  Pompeii,  and  which  had  served  for  food  or 
been  used  by  the  Pompeians  for  ornament  and  other  purposes,  with 
particulars  of  their  relative  abundance  as  well  as  of  their  distribution 
and  economy. 

Some  were  of  eatable  kinds  as  the  oyster  and  mussel,  Pecten 
jacobce^is,  Venus  chione,  Tapes  decussaius^  and  several  species  of  Helix, 
Others  adorned  fountains,  as  Ealioth  tuberculata,  Murex  irunculusy  and 
M,  hrandaris,  and  were  all  of  species  still  common  in  the  Bay  of 
Naples.  The  Oriental  pearl-shell  (Meleagrina  margaritifera)  was 
represented  by  only  a  single  valve.  The  Pompeian  ladies  seem  to 
have  attached  considerable  value  to  the  Cyprcea  or  Cowry  as  amulets 
against  sterility,  and  among  these  shells  were  some  of  species  from 
the  Bed  Sea  and  Persian  Gulf.  A  single  specimen  of  the  exotic 
shell  Conm  UxtiliB  mnst  have  been  kept  for  its  beauty  as  an  object  of 
curiosity. 

Method  of  Obtaining  Minute  Mollu8ca.§— The  Marquis  de  Folin 
describes  the  following  method : — Specimens  of  the  ooze  from  various 
shores,  bays,  and  dredgings  having  been  obtained,  they  should  be 
washed  with  fresh  water  in  a  fine  sieve,  and  then  left  to  dry;  if 
diatoms  are  being  sought  for,  the  results  of  the  filtrations  should  be 
preserved,  the  water  decanted,  and  the  deposit  loft  to  dry.  When 
dried,  the  objects  should  be  placed  in  a  box  thus  formed :  the  base 
should  be  formed  of  a  piece  of  glass  a  decimetre  square,  provided 
with  walls  about  one  centimetre  in  height  which  should  be  fixed  to 
the  glass;  it  will  then  be  possible,  as  the  Marquis  points  out,  to 
shake  the  deposit  about  wiUi  safety,  while  searching  for  objects  of 

♦  This  Joamal,  antc^  p.  551. 

t  '  Proc.  Acad.  Nat  Sci.  Phila./  1879,  p.  16;  see  *Natnro.'  xx.  (1879)  p.  535. 
X  *  Tiberi,  N.,  ♦  Le  CJonchiglie  Pompeiano,*  Napoli,  1879;  8oo  *  Nature,*  xx. 
p.  624. 

§  *  Bull.  Soc.  Imp.  Nat.  Moecou/  Iv.  (1879)  p.  202. 
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interest.  Similar  means  may  be  applied  to  the  deposits  left  hj 
streams  of  fresh  water  after  any  considerable  increase  in  their 
height. 

It  is  also  possible  to  obtain  a  large  number  of  minnte  species  by 
carefully  removing  the  mossy  earth  which  is  so  frequently  found  near 
running  water;  when  the  water  has  been  washed  away  and  the  mass 
carefully  dried,  a  number  of  specimens  will  almost  certainly  be 
found.  The  author  reminds  his  readers  that  specimens  of  distant 
fresh-water  Mollusca  can  by  this  means  be  as  easily  obtained  as  can 
those  mariue  specimens  which  are  to  be  found  in  the  bottom  oi  bays 
or  sea-washed  shores. 

Mollu8coida» 

Recent  Species  of  Heteroponu* — ^Mr.  Geo.  Busk,  referring  to 
Mr.  Waters's  paper  f  on  Heterapora  peUictUata  (from  Japan),  and  H. 
cervicomxB  (from  Adelaide),  says  that  the  occurrence  of  these  two 
forms,  belonging  to  a  genus  of  which  we  had  previously  no  species 
more  recent  than  the  Crag,  and  extending  back  to  the  GretaceonB 
period,  is  of  particular  interest,  and  he  is  induced  therefore  to 
indicate  the  existence  of  what  may  probably  be  a  third  species  of 
the  genua— one  from  New  Zealand,  which  in  most  respects  appears 
to  bear  a  very  strong  resemblance  to  the  Japanese  form,  if  not 
specifically  the  same ;  there  are  one  or  two  points  in  which  they  do 
not  quite  agree. 

In  the  absence  of  more  complete  acquaintance  with  Mr.  Waters's 
form,  Mr.  Busk  provisionally  designates  the  species, 

Heteropora  neozelanica,  n.  sp.  ?  Zoarium  erect,  composed  of  short 
divergent  branches,  springing  from  a  short  thick  stem,  and  soon 
dividing  once  or  twice  dichotomously,  and  terminating  in  blunt  rounded 
extremities.  The  diameter  of  the  primary  branches  is  about  *  2  inch, 
and  of  the  terminal  ones  about  *  1  to  *  15  inch.  The  sur&oe  presents 
orifices  of  two  kinds,  though  scarcely  distinguishable  in  size.  The 
larger  ones  in  the  older  parts  of  the  growth,  have  a  slightly  raised 
peristome  and  are  quite  circular ;  the  others  (cancelli)  disposed  more 
or  less  regularly  round  these,  generally  to  the  number  of  seven  or 
eight,  are  more  or  less  angular,  and  the  border  of  the  opening  is  never 
raised. 

In  the  perfect  state  the  surface,  as  in  most  Polyzoa,  is  covered  with 
a  thin  chitinous  pellicle,  by  which  the  cellular  openings  are  more  or 
less  closed.  This  epithecal  coat  does  not  seem  to  become  calcified  or 
thickened,  as  in  J7.  pelliculatay  but  always  retains  a  delicate  membra- 
naceous character,  and  it  is  easily  removed  by  caustic  soda.  Nor  has 
he  been  able  consequently  to  perceive  the  minute  openings  in  the 
covering  of  the  cancollar  orifices  described  by  Mr.  Waters. 

In  sections  the  walls  of  the  zooecia  and  of  the  intermediate  barren 
tubes  or  cancelli  are  perforated,  as  figured  by  Mr.  Waters,  by  numerous 
infundibular  pores,  by  which,  as  it  would  seem,  facilities  exist  for  the 
permeation  of  fluids  tiiroughout  the  entire  zoarium.    These  pores  and 

♦  *  Journ.  Linn.  Soc.  (Zool.)/  xiv.  (1879)  p.  724. 
t  This  Journal,  ante,  p.  390. 
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pore-canalB  are  lined,  like  the  zocecia  and  cancelli,  with  a  thin  animal 
substance,  which  is  readily  dyed  by  any  aniline 'colour,  <&c.,  by  which 
means  the  pore-canals  are  rendered  beautifully  distinct  in  thin 
sections. 

The  chief  points  of  difference  between  the  New  Zealand  and 
Japanese  forms  would  seem  to  consist  (1^  in  the  difference  of  habit 
— the  branches  in  H,  peUiculata  appearing  to  be  longer  and  more 
terete  and  to  be  occasionally  connate,  whilst  in  H,  neozelanica  they 
are  short  and  not  terete,  expanding  and  never  joined  together ;  and 
(2)  in  the  absence  in  H,  neozelanica  of  the  calcareous  pellicle  or 
epitheca,  left  after  incineration  in  H.  peUiculata, 

Cyphonantes.* — Herr  Repiachoff  has  some  notes  on  this  very 
interesting  Polyzoan  larva.  He  states  that,  by  the  aid  of  reagents,  he 
has  been  able  to  show  that  the  oesophagus  (Schneider)  passes  gradually 
into  a  "  Testibule "  which  is  pretty  sharply  marked  off  from  the  next 
succeeding  portion  of  the  enteric  tract.  The  ''  foot  **  (Claparede^  or 
"  bud  "  (Hatschek)  is  shown  to  be  made  up  of  two  portions ;  a  sucker- 
like thickening  of  the  external  epithelium,  which  is  fringed  by  cilia, 
and  a  superiorly  lying  aggregation  of  cells,  which  occupies  a  similar 
position  to  the  so-called  '*  endodermal  bud  "  of  the  laryas  of  the  allied 
forms  PediceUina  and  Tendra.  The  creature  is,  further,  stated  to  be 
provided  with  distinctly  striated  muscular  fibres.  The  retractile  foot 
is  regarded  as  being  homologous  with  the  '^oral  groove"  of  other 
Cheilostomatous  larvae,  while  their  so-called  '<  sucker "  seems  to  be 
completely  atrophied. 

Arthropods, 
a.  Inseota. 

Nervous  System  of  Insects.f — The  results  of  M.  Brandt's 
researches  on  1082  species  taken  from  most  of  the  families  of  the 
Hymenoptera,  Coleoptera,  Hemiptera,  Lepidoptera^  Dipteray  show  that  :— 

i.  In  some  forms,  as  Stylops,  the  subcesophageal  ganglion  fuses 
with  the  next  posterior  one.  ii.  The  ''oonvolutiona"  of  the  brain 
occur  in  all.  iii.  The  convolutions  vftry  in  different  individuals  of 
the  same  species,  and  notably  are  less  developed  in  males  of  the  social 
Hymenoptera  than  in  the  females  and  workers,  iv.  A  connection  is 
apparent  between  the  development  of  the  instincts  and  that  of  the 
brain  hemispheres, — not  of  the  whole  brain,  v.  The  upper  lip  nerves 
rise  from  the  oesophageal  nerve-ring.  vL  Where  two  thoracic  ganglia 
exist,  the  first  corresponds  either  to  the  first  larval  ganglion  or  to  the 
first  two ;  the  second  of  the  adult  corresponds  to  one  or  two  thoracic 
and  one  or  two  abdominal  ganglia,  vii.  The  number  of  ganglia  may 
vary  in  different  individuals  of  the  same  species — e.  g.  in  the  bee 
and  in  the  wasp.  viii.  The  penultimate  abdominid  ganglion  may 
be  complex,  instead  of  the  ultimate  one.  ix.  Bombns  and  Tenthredo 
have  a  thoracic  sympathetic  system  constructed  like  that  of  the 
abdomen,  x.  Two  types  of  transformation  occur  in  the  nervous 
system ;  one,  the  inverse  of  that  usual  in  insects,  being  the  resolution 

•  *  Zool  Anzeiger,'  ii.  (1879)  p.  517. 

t  *Compte8  Bendus/  Ixxxix.  (1^79)  p.  475. 
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of  a  niiiglo  larval  ganglion  into  a  nombor  in  tho  adolt,  as  in  VolmeMi. 
xi.  In  casoB  of  a  single  thoracic  ganglion  in  Kemiptera,  this  cor- 
responds to  tho  two  last  thoracic  and  all  the  abdominal  ganglia, 
xii.  Lepidoptera  have  four  abdominal,  and  either  two  or  three 
thoracic  ganglia. 

Cephalic  Oaii|^lia  of  the  Inieota.* — M.  N.  Wagner  points  oat  the 
supra-oesophageal  ganglia  are  the  seat  of  almost  all  the  functions 
which  arc  performed  bj  the  cerebral  hemispheres  of  the  Yertebrata — 
tboy  contain  the  organs  of  perception,  of  memory,  and  of  intelligence. 
In  correlation  with  this  they  present  a  more  complicated  histo- 
logical structure  than  the  rest  of  the  ganglia  of  the  insect's  body, 
although  they  are  formed  on  the  same  genend  plan.  The  nerve-cells 
occupy  the  periphery,  and  the  bundles  of  nerve-fibres  the  central 
portion ;  towards  the  centre  of  the  ganglion  there  are  to  be  found 
three  groups  of  small  ceUs,  set  one  above  the  other,  and  connected  by 
a  largo  number  of  fibres.  The  most  peripheral  group  may  be  con- 
sidered as  having  the  most  intimate  connection  with  tiie  horse-shoc- 
shaped  convolutions,  which  are  particularly  weU  developed  in  the 
social  Hymenoptera,  which  are  the  most  intelligent  of  all  tiie  insects ; 
and  it  is  to  be  noted  that  the  degree  of  development  of  this  region  is 
to  be  correlated  with  the  development  of  the  intellectual  powers ;  for 
example,  if  we  take  the  bee,  we  find  these  parts  to  be  better  developed 
in  the  workers  than  in  the  queen-mother,  while  in  the  males  they  are 
quite  rudimentary.  M.  Wagner  concludes  that  the  sexual  life,  and 
above  all  tho  production  of  ova  and  sperm,  is  opposed  to  the  develop- 
ment of  these  organs. 

Tho  crossing  of  tho  nerve-fibres  which  pass  to  the  eyes  is  not  to 
be  compared  with  the  "  optic  chiasma  "  of  the  Vertebrata,  as  it  only 
applies  to  the  constituent  parts  of  the  lateral  compound  eyes ;  at  the 
some  time  this  crossing  of  the  fibres  probably  produces  a  complete 
coincidence  in  each  part  of  tho  composite  eye. 

Tho  preparations  studied  were  previously  hardened  in  Betz*8 
liquid,  made  of  equal  parts  o^ulphuric  ether  and  chloroform. 

Brain  of  the  Cockroach. f— Mr.  E.  T.  Newton  gives  an  account 
of  his  researches  on  the  minute  structure  of  the  brain  of  Periplaneia 
orientalis. 

After  an  abstract  of  previous  work  on  the  subject,  Mr.  Newton 
describes  the  external  anatomy  of  the  brain  as  made  out  by  sections, 
and  the  nerves  proceeding  from  it.  Of  these  he  gives  a  very  exact 
and  detailed  description,  many  of  the  nerves  having  been  observed  by 
him  for  the  first  time. 

The  section  of  the  paper  treating  of  the  internal  structure  of  the 
brain  cannot  readily  be  abstracted,  and  we  must  refer  the  reader  to 
the  original  source,  where  the  description  is  by  no  means  long.  Mr. 
Newton  deserves  the  thanks  of  comparative  anatomists  for  proposing  a 
consistent  nomenclature  for  the  various  structures,  hitherto  only 
known  by  Flogers  vernacular  terms.     That  author's  "  Balken  "  is 

*  *  Comptes  Rendus,*  Ixxxix.  (1879)  p.  378. 
t  'Quart.  Joum.  Micr.  8ci./  xix.  (1879)  p.  340. 


Digitized  by 


Google 


UMVERTEBBATA,   OBYPTOGAHU.   MIOROfiOOPY^  ETO.  865 

called  the  trabecular  the  ^*  Yorderhom  "  becomes  the  cauUculuSy  the 
*'  Hinterast "  (Pilztheil,  Dielt),  the  peduncle,  the  **  muahroom  body  " 
of  authors  the  corpus  fiingiformef  its  trough-like  portions — "  Becher  " 
of  Flogel — the  inner  and  outer  calices^  and  the  '*  Centralkorper  '*  the 
corpus  centrale. 

The  most  successful  sections  were  prepared  from  a  specimen 
hardened  in  osmio  acid. 

Nerves  of  the  Proboscis  of  Diptera.' —  M.  Jules  Kunckel  has 
examined  into  the  terminations  of  the  nerves  in  the  proboscis  of  the 
Diptera.  He  remarks  that  the  proboscis'  terminates  in  two  valves, 
which,  in  repose,  are  laid  against  each  other,  but  during  suction  are 
applied  to  the  sur&ce  attacked  so  as  to  constitute  a  regular  sucking 
cup.  These  valves  represent  the  labial  palpi.  Their  internal  struc- 
ture presents  a  peculiarity  well  known  to  microscopists ;  they  contain 
a  large  tube,  from  which  issue  numerous  branches  in  a  digitate  form,  and 
all  these  parts  present  an  appearance  like  that  of  traohese.  The  name 
of  false  trachecB  which  has  been  given  to  them  is  perfectly  justified, 
as  they  have  no  oommunication  with  the  true  tracheal  apparatus, 
their  principal  function  being  to  support  the  integuments  of  the 
palpi,  whilst  a  true  trachea  ramifies  in  these  organs.  Parallel  to  the 
large  trunk  of  the  false  tracheed  the  labial  nerve  may  be  traced,  of 
comparatively  large  size.  It  speedily  divides  into  two  parts,  and 
emits  a  multitude  of  ramifications  to  the  periphery  and  inner  surface 
of  the  valves.  Those  nervous  filaments  which  run  to  the  periphery 
go  to  the  numerous  and  greatly  developed  hairs  with  which  the 
margin  of  the  valve  is  furnished ;  those  which  go  to  the  inner  surface, 
on  the  contrary,  terminate  at  rudimentary  hairs,  reduced  to  a  minute 
chitinous  cylinder. 

On  examining  the  nervous  terminations  which  run  to  the  marginal 
hairs,  it  will  be  found  that  a  filament  separates  from  the  ganglionic 
inflation,  and  goes  to  the  hair,  as  has  been  already  described  and 
figured  by  M.  Jobert,  but  that  it  terminates  in  the  interior  of  the 
hair  at  the  point  where  the  latter  is  joined  to  the  integument  by  a 
membranous  part.  On  the  other  hand,  in  the  case  of  the  terminations 
which  go  to  the  rudimentary  hairs,  the  filament  will  be  seen  to  tra- 
verse the  little  cylinder  and  project  outside  in  the  form  of  any  fine 
and  delicate  rounded  point.  There  are  thus  in  the  proboscides  of  the 
Diptera  (Muscidse  and  Syrphidas)  two  kinds  of  nervous  terminations 
— one  set  connected  with  well-developed  hairs,  which  are  no  doubt 
tactile  in  function ;  the  other,  with  rudimentary  hairs  of  peculiar 
form,  which  are  probably  gustative. 

Sense-organs  of  Insects. f — ^With  regard  to  the  results  announced 
by  Professor  Graber,}  as  to  the  presence  of  an  otocyst  in  the  antenne 
of  certain  Diptera,  Dr.  Mayer  declares  that  independent  investigations 
made  by  himself  on  the  same  species  show  that  the  organ  in  question 
is  open  to  the  exterior,  and  therefore  not   otocystic.     Further,  he 

♦  •  CR.  AsBoc.  FrftTi9.  Avancem.  Sci.,'  1878  (1879)  p.  771 ;  see  *  Pop.  Soi.  Eev,, 
iii.  (1879)  p.  444. 

t  *  Zool.  Anzeiger,'  ii.  (1879)  p.  182. 

i  *  Arch.  Mikr.  Anat./  xvi.  (1878)  p.  36;  see  tlus  Journal,  anie.p.  45. 
VOL.  II.  3   H 
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states  that  in  Sicus  and  EriaUdis  additional  organs  of  this  kind — and 
in  Mtuca  vomitoria  as  man j  as  fifty  of  them — occur  in  the  same  ter- 
minal segment  of  the  antenna.  From  their  structure  and  innervation 
he  would  still  regard  them  as  sensory,  but  leaves  the  question  of  their 
exact  function  to  be  settled  by  physiological  experiment. 

Dr.  H.  Krauss  identifies  the  fly-larva  in  which  Professor  Graber 
claimed*  to  find  an  otocyst,  as  that  of  Tdbanus  autumnali$  LimL, 
a  species  remarkable  in  its  genus  for  its  aquatic  habits  in  its  earlier 
stages.    The  organ  referred  to  is  found  also  in  the  perfect  insect. 

Scales  of  the  Lepidoptera. — ^In  his  <  Physical  Description  of  the 
Argentine  Bepublic,  t  Dr.  H.  Burmeister  devotes  a  chapter  to  a 
special  examination  of  the  scales  of  the  Lepidoptera. 

After  remarking  that  the  whole  life  of  a  special  observer  would  not 
be  sufficient  to  recognize  the  innumerable  variations  in  the  scales  of 
even  a  single  species,  and  describing  the  general  structure  of  the 
scales,  Dr.  Burmeister  comes  to  the  question  of  the  markings  on  their 
surface,  and  states  that  notwithstanding  the  trouble  that  the  question 
has  already  given  to  naturalists,  he  considers  himself  able  to  say,  as 
the  result  of  his  own  researches,  that  any  difficulty  is  now  cleared  up. 

The  scales  which  he  studied  were  those  of  different  species  of  the 
genus  Ckuiniay  which  has  the  largest  of  any  insect 

According  to  his  observations  the  scales  do  not  enclose  any  third 
membrane,  but  are  empty,  the  two  membranes  of  which  they  are 
composed  not  touching  each  other,  but  leaving  a  certain  space  between 
them,  a  construction  which  is  plain  in  the  white  and  transparent 
scales.  Those  which  are  coloured,  contain  a  fluid  colouring  matter  at 
the  commencement  of  the  formation  of  the  scale,  which  dries  little  by 
little  by  the  influence  of  the  air,  and  leaves  a  deposit  on  the  inner 
surface  of  the  two  membranes,  the  fluid  being  finally  replaced  by  the 
air  entering  through  the  membranes,  which  remain  soft  for  a  short 
time  after  the  formation  of  the  scale.  The  colouring  matter  seems  to 
be  principally  attached  to  the  upper  membrane,  rendering  it  opaque, 
whilst  the  lower  one  receives  less  of  the  deposit,  and  remains,  con- 
sequently, somewhat  more  transparent,  and  even  without  any  deposit 
in  many  insects. 

Dr.  Burmeister's  researches  have  proved  to  him  that  the  fine 
longitudinal  stris  belong  entirely  to  the  upper  membrane  of  the 
scales,  and  are  wanting  in  the  lower. 

The  longitudinal  strisB  are  veiy  regularly  distributed  with  equal 
intervals,  though  somewhat  different  in  different  scales.  The  bieadth 
of  the  spaces  between  the  lines  is  always  greater  than  that  of  the 
lines  themselves,  while  the  lines  are  in  general  of  equal  breadth, 
though  there  are  some  scales  where  coarse  lines  alternate  with  finer 
ones.  This  distinction  of  coarse  and  fine  lines  the  author  has  seen 
plainly  in  scales  with  an  indented  terminal  margin,  and  found  that  the 
coarse  lines  correspond  to  the  teeth  of  the  margin,  whilst  the  otiiers 
correspond  to  the  intervals  between  them. 

•  Locdt 

t  *  Description  Phydque  de  la  lUpabliqiie  Argentine,'  vol.  v.  **  L^pidopt^Nt." 
part  i.  p.  21,  8to,  Bnenoe-Ayres,  Paris,  and  Halle,  1878. 


Digitized  by 


Google 


mVEBTEBRATA,  OBYPTOOAinA,   MIOBOSOOPY^   ETO.  867 

There  is  no  doabt  that  these  markings  are  due  to  filaments  which 
are  elevated  on  the  inner  side  of  the  npper  membrane,  and  appear  from 
the  exterior  as  fine  stried.  In  the  large  scales  of  Caatnia  it  can  be  seen 
yery  clearly  that  they  do  not  entirely  traverse  the  interior  of  the 
scale,  but  terminate  free,  leaving  an  interval  between  them  and  the 
lower  membrane. 

The  latter  presents  internally  a  completely  different  structure. 
There  are  a  great  number  of  small,  irregular,  transverse  lines  (some- 
what similar  to  those  on  the  palm  of  the  hand),  showing  none  of  the 
regular  arrangement  of  those  on  the  upper  membrane. 

According  to  M.  Deschamps  and  other  observers,  the  intervals 
between  the  longitudinal  lines  are  divided  regularly  by  transverse 
ones,  thus  forming  small  squares,  giving  the  scales  a  trellised  appear- 
ance, and  originating  many  errors  in  regard  to  their  true  structure. 
Exact  observations,  however,  on  scales  in  which  the  two  membranes 
were  dissected  apart,  have  shown  that  this  is  a  deception,  and  that  the 
appearance  is  produced  by  the  lower  set  of  striaa  showing  through  the 
upper  transparent  membrane. 

Dr.  Burmeister's  views  are,  we  need  hardly  say,  opposed  to  those  of 
Mr.  Beck,'  and  would  appear  to  bo  disproved  by  his  well-known 
experiment  of  running  moisture  up  and  down  in  the  furrows  between 
the  '*  corrugations  "  on  the  under  surface  of  the  scales. 

Butterflies  with  Dissimilar  Sexes^f — ^Mr.  Meldola  has  an  inter- 
esting review  of  Fritz  MiiUer's  paper  in  *  Eosmos,'  on  this  subject, 
the  phenomena  of  which  have  been  well  described  by  Mr.  8.  H. 
Scudder,  under  the  name  of  ^Antigeny."  The  principal  object  of 
the  author  is  to  show  that  in  some  cases  the  male,  and  not  the  female, 
is  the  selecting  partner.  Dealing  with  I^icalia  aeorUiuSy  of  which  the 
sexes  are  so  separate  that  they  have  been  placed  by  some  systematic 
aoologists  in  even  different  genera,  while  Fabricius  applied  the 
specific  name  of  ArUiochua  to  the  male  and  of  Medea  to  the  female ; 
the  author  shows  what  is  the  extent  of  the  difference  by  describing 
what  obtains  in  the  two  sexes ;  in  both  sexes  the  general  ground  colour 
of  the  wings  is  black,  the  male  has  a  broad  oblique  bar  of  a  bright 
orange  colour  extending  from  about  the  middle  of  the  inner  margin 
of,  to  about  the  middle  of  the  fore-wing  in  the  direction  of  the  apex ; 
as  there  is  a  corresponding  blotch  near  the  middle  of  the  hind-wing, 
the  whole  forms,  when  the  wings  are  extended,  one  oblique  orange 
bar ;  now,  the  female  has  two  oblique  rows  of  pale  yellow  spots  across 
the  fore-wings,  which  run  nearly  parallel  with  the  costal  margin, 
and  there  are  two  similar  rows  across  the  hind-wings,  and  these,  with 
extended  wings,  give  rise  to  the  appearance  of  three  straight  parallel 
rows  (which  are  continued  on  to  the  body  by  spots  of  the  same  colour). 

It  is  to  be  noted  that  the  hindmost  row  of  spots  *^  have  been  dis- 
torted so  as  to  form  a  straight  bar  parallel  with  ike  other  rows ;  this 
results  from  the  displacement  of  i^e  spots,  each  of  which,  although 
situated  in  one  wing-cell,  does  not  appear  on  the  corresponding  place 
in  each  cell ;  were  this  the  case,  the  row  would  be  curved  instead  of 
straight.  That  it  was  the  sense  of  beauty  of  a  critical  eye,  which 
♦  See  anU,  p.  810.  f  •Nator©.'  xix.  (1879)  p.  586. 
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stnd^htened  the  origuud  onrred  row  of  spots  to  a  straight  bar,  is 
strikinglj  shown  bj  the  two  foremost  spots  of  the  row,  which  are 
tmsjmmotrioal  with  regard  to  the  corresponding  row  on  the  front 
wings,  and  which  really  form  the  commencement  of  a  cnryed  bar — 
but  th^e  are  hidden  by  the  overlapping  of  the  front  wings."  It  is 
supposed  that  the  critioEd  eye  was  the  eye  of  the  male. 

Adoption  of  an  Ant-qneen.* — The  Bey.  H.  C.  McOook  reports 
the  following  case  of  the  adoption  of  a  fertile  queen  of  Crematogeuter 
Uneolat4i^  a  small  black  ant,  by  a  colony  of  the  same  species.  The 
queen  was  taken  on  April  16th,  and  on  May  14th  was  introduced  to 
workers  of  a  nest  taken  the  same  day.  The  queen  was  alone  within 
an  artificial  glass  formicary,  and  several  workers  were  introduced. 
One  of  these  soon  found  the  queen,  exhibited  much  excitement,  bnt  no 
hostility,  and  immediately  ran  to  her  sister  workers,  all  of  whom  were 
presently  clustered  upon  the  queen.  As  other  workers  were  gradually 
introduced  they  joined  their  comrades  until  the  body  of  tibe  queen 
(who  is  much  larger  than  the  workers)  was  nearly  covered  with  them. 
They  appeared  to  be  holding  on  by  their  mandibles  to  the  delicate 
hairs  upon  the  female's  body,  and  continually  moved  their  antenna 
caressingly.  This  sort  of  attention  continued  until  the  queen,  es- 
corted by  workers,  disappeared  in  one  of  the  galleries.  She  was 
entirely  adopted,  and  thereafter  was  often  seen  moving  freely,  or 
attended  by  guards,  about  the  nest,  at  times  engaged  in  attending 
the  larv8d  and  nymphs  which  had  been  introduced  with  the  workers 
of  the  strange  colony.  The  workers  were  fresh  from  their  own  na- 
tural home,  and  the  queen  had  been  in  an  artificial  home  for  a  month. 
As  among  ants  the  workers  of  different  nests  are  usually  hostile  to 
each  other,  this  adoption  of  an  alien  queen  is  an  example  of  the  strong 
instinct  which  controls  for  preservation  of  the  species. 

Mode  of  d^siting  Ant-eggs,  t — ^Mr.  McCook  also  states  that  a 
queen  of  the  black  carpenter  ant,  Camptmotus  Pennsylvanicus^  which 
had  long  been  kept  in  an  artificial  nest,  had  once  been  seen  in  the  act 
of  depositing  an  egg.  The  queen  was  at  the  time  clinging  to  the  side 
of  a  hollow  in  the  surface  of  the  earth,  almost  in  a  vertical  position. 
The  usual  body-guard  of  workers  quite  surrounded  her,  continually 
touching  her  with  their  antenn».  The  egg  was  a  white  cylindriaJ 
object,  about  one-eighth  of  an  inch  in  length.  It  was  about  two 
minutes  in  escaping  from  the  body,  and  as  soon  as  dropped  was  carried 
below  within  the  ^Ueries  by  a  worker.  The  queen  was  never  left  by 
her  body-guard,  who  sought  to  control  her  movements  by  pressing 
around  her,  blocking  up  the  path  which  she  wished  to  take.  Frequently 
more  vigorous  persuasions  were  used,  an  antenna  or  leg  being  grasped 
by  a  worker,  and  the  queen  thus  pulled  backward.  She  made  no 
attacks  upon  her  guard,  but  often  stubbornly  held  her  own  way; 
though  commonly  yielding  more  or  less  graciously  to  her  attendants. 
This  colony  had  been  received  from  the  Allegheny  Mountains  in 
December,  within  their  formicary  in  an  oak  bough,  in  which  they 
were  hibernating,  being  quite  stiff  with  cold.  They  immediately  re- 
vived in  the  warmth,  and  were  healthy  and  active  during  the  following 

*  Troc.  Acad.  Nmt  Sci.  Philmd./  1879,  p.  137,  f  Ibid.,  p.  140. 


Digitized  by 


Google 


mySBTEBBATA,   ORYPTOaAMU,  XIOBOSOOPY,   ETa  869 

spring.  The  queen  snrriyed  until  September  following,  and  would 
doubtless  have  lived  longer  had  she  not  been  neglected  during  a  pro- 
longed absence  in  summer.  She  outlived  all  her  subjects,  and  was 
certainly  more  than  a  year  old. 

j3.  Mirrlapoda. 

New  Pauropod.* — ^Mr.  J.  A.  Byder  describes  a  new  Myriapod, 
which  is  nearly  allied  to  the  form  first  described  by  Sir  John  Lubbock 
under  the  name  of  Pauropw,  in  reference  to  the  fewness  of  its  feet. 
The  specimens  obtained  are  ten  in  number,  and  have  but  six  segments, 
fewer  than  any  other  known  member  of  the  group,  whilst  the  number 
of  pairs  of  legs  is  nine,  the  same  as  in  PauropuB,  which  is  very  strong 
evidence  that  the  specimens  are  adults.  The  following  characteriza- 
tion of  the  genus  and  species  is  proposed : — 

Eurypauropus  ipinosus,  gen.  et  sp.  nov.  Body  segments  six  in 
number,  sixth  exceedingly  rudimentary ;  antenned  five-jointed ;  legs  in 
nine  pairs,  equidistant;  tergal  sderites  laterally  expanded  so  as  to 
conceal  the  legs  almost  entirely  when  the  animal  is  viewed  from  above, 
and  covered  with  fine  tubercles  which  are  joined  to  each  other  by 
raised  lines;  appressed  curved  spines  are  idso  scattered  over  their 
surface  in  less  number,  and  also  fringe  their  margins,  being  disposed 
at  regular  intervals ;  tiie  spines  and  lines  give  £e  dorsal  surface  of 
the  little  creature  a  slightly  silky  lustre  when  viewed  with  reflected 
light.  Colour  a  delicate  light  brown.  Mouth-organs  the  same  as  in 
the  first-described  genus.  No  evidence  of  eyes  could  be  detected. 
Length  ^\  of  an  inch ;  width  about  ^  of  an  inch.  Habitat  in  Fair- 
mount  Park,  Philadelphia,  east  and  west  of  Schuylkill,  in  moist 
situations  under  sticks  and  decaying  vegetable  matter. 

The  tergal  sclerites  are  much  thicker  than  in  Pauropua,  having 
the  characteristic  brown  colour  of  chitin  when  viewed  with  transmitted 
light.  The  antennte  have  the  terminal  globular  hyaline  body  with  a 
long  pedicle  as  in  Pauropus  pedunctdatus.  The  type  is  the  most 
distinct  form  discovered  since  the  detection  of  the  first  known  repre- 
sentatives in  England  in  1866,  and  also  extends  the  geographical 
range  of  the  family,  and  does  much  towards  fully  establishing  the 
Pauropoda  as  a  distinct  order  of  Myriapods. 

r  Araohnida. 

Hew  Division  of  the  Tarantulida.t"Br.  Earsch  proposes  the 
following  division  of  the  TararUulida : — 

!•  All  the  six  true  legs  are  formed  in  the  same  way  (i.e.  the 
fourth  pair  has  no  tibial  joint). 

Phrynichus : — type  sp.  P.  reniformii  Linn. 
2.  The  legs  of  the  fourUi  pair  have  each  a  single  tibial  joint. 

Damon  (C.  L.  Koch)  : — type  sp.  D.  medius  Herbst. 
8.  The  legs  of  the  fourth  pair  have  two  tibial  joints,  and  the 
anterior  one  is  the  shorter. 

Tarantula  Fabr. : — type  sp.  T,  pumiUo  (C.  L.  Eoch). 
4.  There  are  three  tibiad  joints. 

Charon : — type  sp.  Charon  Grayi  Oervais. 
♦  *  Proc  Acad.  Nat.  Scl.  Philad./  1879,  p.  139,  and  *Am.  Net./  xiii.  (1879)  p.  60. 
t  •  Arch.  Naturg./  xlv.  (1879)  p.  189. 
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Differences  between  the  Young  and  the  Adult  Forms  of  the 
OamasidsB.* — Dr.  Kramer's  paper  on  this  subject  deals  especially 
with  the  criticisms  of  M.  M^gnin,  who  stated  (1)  that  the  absence  of 
the  holding  lobes  from  the  anterior  pair  of  feet  was  peculiar  to  femalea 
and  nymph-forms,  (2)  that  the  dorsal  shield  was  only  cleft  in  njrmphs, 
and  (3)  that  the  margin  differs  in  form  in  nymphs  and  in  the  different 
sexes.  Kramer,  however,  is  by  no  means  satisfied  as  to  the  accuracy 
of  these  views,  and  he  states  that  he  has  only  observed  in  a  single 
species  the  absence  of  the  holding  lobes,  that  he  has  had  under 
observation  adult  females  of  species  of  Qamcuus  in  which  the  dorsal 
shield  has  been  divided,  while  as  to  the  characters  of  the  margin, 
howsoever  they  vary,  the  variation  is  not  such  as  to  render  their 
specific  characters  obscure. 

Pairing  of  Spiders.t — ^The  Eev.  H.  C.  McCook  describes  minutely 
the  pairing  of  a  male  and  female  of  Linyphia  marginaia  which  he 
witnessed  in  June,  1878.  The  observation  is  too  long  for  our  space, 
but  it  may  be  mentioned  that  the  pair  were  in  union  for  2  hoxuB 
and  55^  minutes,  during  which  period  they  were  separated  nineteen 
times  in  consequence  of  various  interruptions,  some  of  which  could  be 
accounted  for,  but  others  were  apparently  without  any  extraneons 
cause.  Twice  the  male  ran  to  one  side  of  the  dome,  made  a  web 
attachment  to  a  bit  of  leaf  hanging  in  the  snare,  drew  out  a  thread 
about  2^  inches  long,  which  he  overlaid  a  couple  of  times,  and  then 
made  the  following  motion :  First,  the  body  was  placed  erect,  i.  e. 
back  upward,  and  was  moved  backwards  and  forwards  along  the  line, 
rubbing  the  points  or  ^^  nippers  "  of  the  palps  at  the  same  time ;  then 
the  spider  swung  over  until  the  body  made  an  angle  of  about  45^  with 
the  line,  and  while  holding  on  thus  the  palps  were  rubbed  back  and 
forth  alternately  along  the  line  as  before.  The  process  was  repeated 
during  another  of  the  intermissions.  It  was  conjectured  that  the 
purpose  of  this  movement  might  be  the  distribution  of  the  seminal 
fluid  into  the  palpal  bulbs.  This  is  taken  up  by  the  sacs,  by  the 
inflation  and  contraction  of  whose  membranous  coats  it  is  forced  into 
the  spermathecce  of  the  female. 

Observations  on  the  Pyonogonida.}— Nearly  ten  years  ago  Dr. 
Dohm  published  in  the  'Jenaische  Zeitschrifk'  an  essay  on  the 
structure  and  development  of  the  Pycnogonida,  which  he  was  led  to 
place  with  the  Arachnida,  rather  than  wi&  the  Crustacea,  on  account 
of  the  presence  of  seven  pairs  of  appendages ;  the  three  pairs  found 
in  the  larva  were  seen  to  be  converted  into  the  maxillary  palpi, 
antennsd,  and  accessory  or  ovigerous  feet ;  as  to  the  last  it  was  shown 
that  they  were  formed  at  the  same  time  as  the  first  pair  of  true  legs, 
and  that  therefore  there  could  be  no  relation  between  them,  in  the 
way  of  one  being  developed  from  the  other. 

Professor  S^per  has  lately  been  investigating  the  history  of  the 
same  group,  and  has  come  to  certain  conclusions  §  with  which  we  will 

♦  *  Arch.  Naturg.,'  xlv.  (1879)  p.  238. 

t  *Proo.  Acad.  Nat.  ScL  PhilatL,'  1879,  p.  150. 

X  •  Mitth.  Zool.  Stat.  Noapel,'  i.  (1878)  p.  28. 

§  *  Arbeit.  Zool.-asoot.  Inst.  WOrzburg,  i.  p.  264. 
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deal,  after  having,  with  Dohrn,  directed  attention  to  the  &ct  that  the 
investigations  of  the  WUrzbnrg  professor  seem  to  set  at  rest  a 
question  which  has  been  differently  answered  by  different  observers. 
The  genus  PhoxichUidiumy  which  has  been  lately  subjected  to  examina- 
tion, is,  in  its  larval  stipes,  parasitic  on  Hydractinia ;  according  to 
Gegenbaur,  the  parent  lays  its  eggs  in  the  polyp,  whereas  Hodge  and 
others  state  that  the  larvsd  enter  the  polyp  so  soon  as  they  leave  the 
egg ;  among  the  latter  is  Clans,  and  that  he  was  right  in  his  view  is 
shown  by  Semper*s  detailed  account 

Turning  to  the  points  on  which  Semper  and  Dohrn  are  at 
variance,  between  Phoasichilidiumj  as  described  by  the  former,  and 
Achelia,  as  described  by  Dohrn,  there  is  this  difference,  that  in  the 
former  the  ovigerous  appendages  are  a  later  development  and  are 
not  represented  in  the  larva,  so  that  the  Pycnogonida  apparently 
have  not  as  Dohrn  imagines  seven,  but  only  six  pairs  of  true  appen- 
dages. So  fur  as  this  bears  on  the  relationship  of  the  Pycnogonida 
with  the  Arachnida,  which  as  Professor  Semper  thinks  is  rendered 
doubtful  by  their  possession  of  only  six  pairs  of  legs,  Dohrn  remarks 
that  ^  the  homologies  of  the  appendages  will  only  be  proved  when 
the  blood-relationship  of  the  separate  orders  of  the  Arthropoda  has 
been  demonstrated  by  some  other  method."  In  addition  to  this 
^  theoretical  *'  consideration  Dohrn  asserts  that  Semper  is  wrong  in 
his  facts.  The  great  and  important  point  is  the  character  of  the 
nervous  system :  with  regard  to  the  first  ventral  ganglion,  it  gives  off 
three  pairs  of  nerves ;  &e  first,  which  is  not  noticed  by  Semper, 
supplies  the  rostrum  and  its  musculature,  its  sensory  hairs  and  com- 
plicated lips;  the  second  pair  supplies  the  so-called  tentacles,  or 
those  appendages  which  are  intercalated  between  the  rostrum  and  the 
ovigerous  appendages :  the  third  pair  pass  to  the  ovigerous  appen- 
dages and  present  the  same  morphological  relations  as  the  second 
pair. 

In  the  larva,  the  first  pair  of  legs  are  supplied  by  a  nerve  given 
off  from  the  supra-cesophageal  ganglion  and  tiie  two  hinder  pairs  by 
two  distinct  nerves,  which  arise  from  two  incompletely  separated  ventral 
ganglia ;  from  thiB  it  is  clear  that  these  two  IbiybI  extremities  are  not 
equivalent  to  the  appendages  of  one  segment,  but  are  two  ^  homodyna- 
mous  structures."  The  larva  is  therefore  provided  with  three  pairs  of 
appendages,  and  as  four  other  pairs  are  developed  later  on,  Dohm*s 
original  view  that  there  are  seven  pairs  of  appendages  in  the  Pycno- 
gonida is  true  for  all  cases  in  which  the  larval  legs  persist ;  and  even 
when  the  third  pair  disappear,  as  Semper  has  shown  them  to  do  in  the 
case  of  Phoxichilidium,  the  nerve  still  retains  its  old  morphological 
relations,  and  supplies  the  horseshoe-shaped  ridge  which  is  the  final 
remnant  of  the  ovigerous  appendages.  From  the  point  of  view  then 
of  development  and  of  nervous  rations  the  ^  typical "  character  of 
the  ovigerous  legs  (the  third  pair  in  the  larva)  as  true  appendages 
appears  to  be  well  established. 

Professor  Semper  has,  however,  yet  another  argument ;  he  asserts 
that  in  all  Pycnogonida  cfecal  gastric  sacs  are  '*  typically  **  continued 
into  the  appendages:   of  the  third  of  these  sacs  he  states  that  it 
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goes  to  that  segment  of  the  hodj  which  in  the  larva  bears  the  third 
pair  of  hurval  legs  and  in  the  adult  the  first  pair  of  tme  legs. 
But  Dohm  asks  how  these  sacs  are  made  ont  to  be  typical  rather 
than  the  generative  cascal  sacs  of  which  only  fonr  pairs  are  developed ; 
in  fact  they  cannot  be  in  any  sense  regarded  as  typical,  inas- 
mnch  as  in  some  genera  there  are  no  csecal  sacs  for  the  palp  or  the 
ovigerous  appendages ;  while  in  others  there  •  are  two  pairs,  and  yet 
again  in  others  only  one.  Semper  asserts  that  there  are  only  six  paired 
ganglionic  masses  in  the  body,  while  Dohm  states  there  are  eight. 

The  statement  of  Cavanna  that  the  egg-poaches  are  fomid  only  on 
the  male  is  supported;  and  the  blood-corpuscles  are  stated  to  be 
enormously  large.  Dr.  Dohm  announces  that  he  is  preparing  an 
account  of  the  Pycnogonida  of  the  Gulf  of  Naples. 

9.  Omstacea. 

Stmcture  of  the  Kervous  System  of  the  Decapodous  Crustacea.* 
— In  the  summary  of  his  results  M.  Yung  enters  into  somewhat 
greater  detail  than  he  did  in  the  '  Comptes  Bendus,f  and  we  are  able 
to  add  one  or  two  points  of  importance. 

The  author  points  out  that  the  absence  of  a  differentiation  of 
myelin  and  of  the  axis-cylinder  which  is  to  be  observed  in  the 
central  nervous  system  of  Vertebrates,  together  with  the  form  and 
composition  of  the  cells,  brings  the  central  nervous  system  of  the 
Crustacea  into  very  close  affinity  with  the  sympathetic  system  of  the 
Yertebrata,  the  only  difference  between  them  being  one  of  size. 

The  thoracic  ganglia  of  the  Macrura  have  a  similar  structure  to 
the  abdominal  ganglia,  and  the  slight  differences  bett^een  them  may 
be  seen  to  be  due  to  the  concrescence  of  several  ganglionic  masses ; 
this  is  best  and  most  strikingly  seen  in  the  Brachyura,  where  there  is 
only  a  single  thoracic  ganglion.  As  already  stated,  the  brain  seems  to 
be  formed  of  three  ganglia,  and  it  is  possible,  we  may  add,  to  distinguish 
anterior,  lateral,  and  posterior  protuberances ;  these  are  formed  by  a  i 
compact  medullary  mass,  which  is  finely  dotted,  and  is  divided  into  a 
number  of  more  or  less  cubical  portions  by  fine  lamella  of  connective 
tissue,  and  distinguished  histologically  by  being  more  deeply  coloured 
by  osmic  acid  than  is  the  rest  of  the  nervous  substance ;  the  medullary 
mass  is  covered  by  a  layer  of  nuclei,  but  it  is  not  possible  to  dis- 
tinguish any  cellular  investment ;  the  nerves  of  special  sense  have  their 
origin  in  the  superficial  cells  of  the  protuberances,  but  it  is  not  easy 
to  say  exactly  whence  any  particular  nerve  arises. 

It  is  interesting  to  observe  that  the  studies  of  M.  Yung  confirm 
the  theoretical  views,  long  ago  propounded  by  M.  Milne-Edwards,  as 
to  the  presence  of  three  pairs  of  ganglia  in  the  brain. 

Physiology  of  Muscle  and  Nerve  in  the  LobsteLt—MM.  Fred^oq 
and  Yandevefde  have  contributed  a  paper  on  this  subject  to  the  Belgian 
Academy.     Their  conclusions  are  as  follows : — 

♦  *  Arch.  Zool.  Exp.'  (Looaze-Duthiers),  vii.  (1878)  p.  449. 

t  See  this  Joarnat  <mte,  p.  419. 

X  *BuU.  Acad.  Roy.  ScL  Belgique,'  xlvii.  (1879)  p.  477. 
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1.  There  appears  to  be  complete  identity  of  properties  between 
the  muscles  of  the  lobster  and  those  of  the  frog. 

2.  The  motor  nerves  of  the  lobster  present,  from  a  physiological 
point  of  yiew,  strong  points  of  resemblance  with  those  of  the  frog. 
The  most  characteristic  difference  consists  in  the  slowness  with 
which  the  motor  excitation  travels  along  the  lobster's  motor 
nerves  (6  metres  a  second  in  the  lobster,.  27  metres  in  the  frog). 
The  propagation  of  the  motor  excitation  nndergoes,  in  the  lobster,  a 
considerable  retardation  in  the  mnscular  terminations  of  the  motor 
nerve. 

Action  of  Electric  Currents  on  the  Pinoer  of  the  Crayfish.* — 
By  the  aid  of  the  graphic  method,  and  the  slowness  with  which  the 
muscles  of  the  pincer  effect  their  contraction,  M.  Kichet  has  been 
able  to  show  that  the  form  of  the  muscle- wave  varies  with  the  intensity 
of  the  electric  currents  which  effect  it ;  it  is  short  when  the  currents 
are  feeble,  although  longer  than  in  the  muscles  of  the  frog.  When 
the  intensity  of  the  current  is  increased  the  form  alone  changes  ;  the 
fall  of  the  curve  is  at  first  rapid  and  then  gradually  slackens.  As  the 
current  is  increased  in  intensity  the  second  period  increases  in  length, 
and  the  former  diminishes  until  at  last  it  may  be  seen  to  completely 
disappear ;  and  it  follows  from  this  that  it  is  not  tho- height  but  the 
duration  of  the  muscular  contraction  which  increases  with  the  increased 
intensity  of  the  exciting  currents.  That  the  contraction  is  due  to 
change  in  the  muscle  itself,  so  far,  at  any  rate,  as  its  second  portion 
(that  of  gradual  relaxation)  is  concerned,  is  shown  by  the  fact  that 
this  *'  contracture,'*  as  the  author  calls  it,  is  barely  apparent  when  the 
motor  nerve  is  itself  directly  excited.  The  myographic  traces  ob- 
tained were  found  to  be  remarkably  similar  to  those  exhibited  by 
muscles  poisoned  by  veratrin.  These  observations  may  be  taken 
as  supplementary  to  those  previously  recorded.f 

Atlantic  Stalk-eyed  Cni8tacean8.t— Mr.  S.  J.  Smith,  of  Yale 
College,  publishes  an  account  of  the  stalk-eyed  crustaceans  of  the 
Atlantic  coast  of  North  America.  It  forms  part  of  the  report  in  pre 
paration  for  the  United  States  Commission  of  Fisheries,  and  embodies 
the  study  of  the  extensive  collections  made  during  the  past  fourteen 
years  by  Professor  Yernll  and  himself. 

In  the  present  paper  only  the  species  inhabiting  the  coast  between 
Cape  Cod  and  Northern  Labrador  are  given,  and  although  the  paper 
has  special  reference  to  the  geographical  distribution  of  the  species, 
considerable  matter  is  introduced  in  regard  to  specific  variation  and 
specific  characters,  and  tmder  some  of  the  species,  to  the  synonymy, 
especially  where  it  seemed  necessary  to  the  proper  understanding  of 
the  geographical  distribution,  or  to  show  the  propriety  of  the  nomen- 
clature adopted,  or  where  the  species  is  not  well  known. 

♦  *  Oomptes  Bendus,'  lixxviii.  (1879)  p.  1272. 
t  This  Journal,  ants,  p.  562. 

t  'Trans.  Connecticut  Acad.  Aria  and  8oi.,'  v.  (1879);  'Natnre,'  xx.  (1879) 
p.  535. 
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The  total  namber  of  speoiee  recorded  is  73,  of  which  45  «re 
Decapods,  11  Schisopods,  and  17  Cumacen,  one-balf  of  which  are  also 
to  be  found  in  Europe,  the  author  concluding  that  there  is  not  onlj  a 
close  relationship  between  the  marine  fauna  of  Greenland  and  that  of 
Northern  Europe,  but  a  similar  close  one  between  that  of  Ghtwnland 
and  of  the  coasts  of  the  continent  of  North  America. 

Some  Hew  Cymothoida.* — Herr  Eoelbel  describes  some  new 
species  of  this  group  £rom  yarious  localities  in  a  paper  which  is  illus- 
trated by  two  plates ;  among  these  is  a  repreeentatiye  of  a  new  genos 
Emphylia^  which  is  allied  to  Nerocila  of  Leach,  but  is  distinguished 
from  it  bj  the  approximation  of  the  bases  of  its  internal  antennaa. 
The  single  species  receives  the  name  of  ctenaphoroy  and  the  habitat  is 
stated  to  be  Akyab.  There  are  no  points  in  the  paper  of  general 
interest. 

Trilobites  and  Limulit — ^Professor  E.  yon  Martens  recapitulates 
the  history  of  the  Trilobites,  which,  so  characteristic  of  Silurian 
deposits,  are  never  found  in  any  strata  later  than  those  of  the  Permian 
epoch.  He  points  out  that  their  relationship  to  the  Isopoda  is  opposed 
by  the  freedom  of  the  head  in  these  latter,  and  by  their  constant  pos- 
session of  seven  thoracic  and  seven  abdominal  segments,  while  in  the 
Trilobites  the  cephalio  and  thoracic  portions  are  always  fused  and  the 
number  of  segments  is  inconstant.  With  regard  to  die  view  of  Pro- 
fessor Glaus  that  the  Trilobites  are  allied  to  the  Phyllopoda,  it  is 
allowed  that  in  these  extant  Crustacea  numerous  points  of  similarity 
are  to  be  observed. 

Turning  to  the  Limuli  (American  king-crabs)  the  author  points 
out  that  they  are  to  be  distinguished  from  all  other  forms  of 
Crustacea  by  the  &ot  tiiat  there  is  only  one  pair  of  pre-oral  app^H 
dages ;  in  this  point  they  agree  with  the  Arachnida,  and  with  this 
class  some  modem  zoologists  would  place  them ;  when,  however,  we 
consider  the  points  by  which  the  Crustacea  and  Arachnida  are  dis- 
tinguished, and  then  study  the  characters  of  Limulus,  we  may  see  that 
the  view  of  Professor  von  Martens  is,  at  any  rate,  highly  probable. 
The  Arachnida  are  remarkable  for  the  absence  of  abdominal  appen- 
dages, the  presence  of  simple  eyes  only,  the  straight  intestine,  and  the 
possession  of  Malpighian  vessels.  None  of  these  characters  are  pre- 
sented by  Limulus  ;  it,  like  all  Crustacea,  has  abdominal  appendages, 
branchial  organs,  genital  orifices  situate  at  the  boundary  between  the 
thorax  and  abdomen,  compound  eyes  and  a  true  proventriculus.  Ob- 
servation of  living  forms  has  recalled  to  Professor  von  Martens  the 
great  similarity  between  LtmtdfM  and  the  Phyllopod  form  Apua  dUNcrt- 
form%8f  and  he  concludes  with  stating  that  in  his  opinion  we  have  both 
in  the  case  of  lAmtdua  and  of  the  Trilobites,  to  do  with  special  and 
isolated  orders  of  the  Crustacea,  both  of  which  have  taken  their  origin 
from  the  Phyllopoda. 

♦  •  SB.  Akad.  Wiss.  Wien,'  Ixxvui.  (1879)  p  401. 
t  •Naturforeoher,'  xii  (1879)  p.  377. 
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Hew  Species  of  Chiroceplialiis.*— Mr.  John  A.  Byder,  observing 
that  this  genus  does  not  seem  to  have  been  noticed  in  North  America, 
annonnoes  the  discovery  of  a  hitherto  undescribed  species  in  New 
Jersey,  where  it  was  found  in  abundance  in  the  ditches. 

The  genus,  as  characterized  by  Dr.  Baird,t  has  been  found  in 
Switzerland,  France,  England,  Russia,  and  Siberia.  The  species 
(7.  lacuncB,  most  nearly  like  the  one  now  discovered,  is  figured  and 
described  by  Gudrin  in  his  *  Iconog.  R^gne  Animal,*  as  being  found 
at  Fontainebleau.  The  differences  between  the  species  are,  however, 
sufficiently  striking  and  constant  to  characterize  a  well-marked  spe- 
cific type,  for  which  the  following  characterization  is  proposed. 

Chirocephalus  Holmanii^  nov.  sp. 

Char,  specif. — Olaspers  moderately  robust;  second  joint  forked, 
longest  branch  longer  than  first  joint,  and  curved  inwards,  its  tip 
crossing  that  of  its  fellow  of  the  opposite  side  when  in  repose; 
shorter  branch,  less  curved,  slightly  swollen,  and  rough  on  the  inner 
sarface  of  its  tip,  about  half  as  long  as  the  longer  branch.  Two  long, 
fleshy,  proboscis-like  prehensile  organs  arise  from  the  bases  of  the 
claspers  and  are  coiled  up  between  the  latter ;  muscular  fibres  pass 
throughout  their  length ;  near  their  origin  and  for  the  first  third  tiiey 
are  expanded  inferiorly  into  a  thin  margin  with  about  seven  papilli- 
form  processes;  they  then  gradually  contract,  becoming  cylindrical 
at  their  second  third,  where  about  seven  well-marked  digitiform  pro- 
cesses are  found,  the  longest  of  which  are  about  as  long  as  twice  the 
diameter  of  the  proboscis  at  this  point ;  the  remaining  third  gradually 
contracts,  and  is  thickly  studded  with  half-rings  of  small  papillad 
which  seem  to  mark  indistinctly  the  segments  of  the  organ.  Total 
length  of  the  proboscis,  when  extended,  about  three  times  that  of  the 
claspers.    Total  length  12-14  mm.  Habitat,  Woodbury,  New  Jersey. 

The  specific  name  is  given  in  honour  of  Mr.  D.  8.  Holman,  in 
recognition  of  the  services  he  has  rendered  in  devising  methods  for 
studying  living  objects,  both  large  and  small,  under  the  Microscope. 

Beproductiye  Organs  of  Hon-panudtio  Copepoda.| — ^A  mono- 
graph on  this  subject  is  published  by  Dr.  August  Oruber,  of 
Freiburg. 

1.  Testis  and  Vas  deferens. — The  primitively  double  testis  is,  in  all 
free  forms,  a  single,  usually  pear-shaped  gland.  The  vas  deferens  is 
always  divided  into  three  parts,  differing  in  structure  and  function. 
The  first  portion  extends  at  first  backwards  from  the  testis,  often  has 
a  strong  curve  forwards  at  the  end  of  its  course,  and  is  provided  with 
a  very  narrow  lumen.  The  second  portion  is  more  or  less  con- 
voluted, and  differs  from  the  first  mainly  in  being  considerably  dis 
tended  by  the  quantities  of  seminal  fluid  (Samenmasse)  stored  up  in  it ; 

♦  *  Proc.  Aoad.  Nat.  Soi.  Philad.,'  1879,  p.  148. 

t  "* Monograph  of  the  Family  Branobipodidaa,"  'Ann  and  Mag.  Nat  Hist., 
xiv.  (1854)  p.  216. 

X  *ZeitBchr.  wisa.  Zool,'  xxxu.  (1879)  p.  407. 
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the  spermatophore  takes  its  origin  in  this  segment.  The  third 
portion,  the  spermatophoral  sao  or  ductus  ^actUatoriuSf  is  usually 
short  and  thick-walled ;  in  it  the  formation  of  the  spermatophore  is 
completed.  The  author  points  out  that  this  division  into  three  parts 
of  the  male  genital  duct  corresponds  with  a  similar  state  of  things 
descrihed  by  Grobben  in  the  Decapoda. 

The  ripe  spermatozoa  accumulate  at  the  anterior  end  of  the  testis, 
and  are  carrieid  off  along  the  first  segment  of  the  vas  deferens,  the 
lumen  of  which  is  so  small,  that  often  only  two  can  lie  side  by  side. 
Arrived  at  the  second  segment,  thej  accumulate  at  its  hinder  end, 
being  prevented  from  entering  the  third  segment  by  a  pylorus-like 
constriction  between  the  second  and  third.  The  second  portion  of  the 
duct  becomes  so  swoUen  out  by  the  accumulation  of  sperm,  that  its 
walls  are  reduced  to  a  very  thin  membrane ;  this  accumulation  pro- 
ceeds up  to  the  bend  which  marks  the  line  of  juncture  of  the  first  and 
second  portions. 

Even  in  the  first  portion  of  the  duct  there  is  seen  to  be  a  granular 
secretion  of  its  wall  among  the  spermatozoa,  as  well  as  a  delicate 
investment,  also  a  secretion  of  the  wall,  around  them.  In  the  second 
segment  these  two  secretions  have  become  much  more  important,  and 
there  can  be  distinguished,  from  without  inwards,  (1)  the  thin 
investment ;  (2)  the  layers  of  spermatozoa  ;  and  (3)  the  central  mass 
of  granular  cement-substance. 

The  rudiment  of  the  spermatophore  thus  constituted  is  partly 
pushed  through  the  valve  into  the  third  segment  of  the  duct,  and 
the  greater  part  of  it  is  constricted  off  to  form  the  spermatophore, 
part,  however,  remaining  in  the  second  segment,  ready  to  begin  tiie 
formation  of  a  new  spermatophore. 

The  author  does  not  believe  in  the  existence  of  the  special  secreticm 
(Sprengstoff  or  Austreibstoff)  described  by  some  observers,  having  for 
its  function  the  emptying  of  the  spermatophores. 

The  first  section  of  &e  paper  concludes  with  a  description  of  the 
male  organs  in  the  Cyclc^idcBy  the  HarpctctidcBy  the  Peltidice,  the 
CorycceidcBy  the  CalamidcB,  and  the  PonteUidce, 

2.  T?ie  receptaculum  aeminis  and  the  formation  of  the  eggsaes.— 
This  section  treats  of  the  female  organs  in  the  Catamidte,  the  Cydo- 
pidcBf  and  the  HarpactidoB.  The  author  sums  up  his  results  as 
follows : — "  Amongst  the  Copepoda  some  species  are  found  devoid  of 
a  special  receptaculum,  others  with  a  pair  of  symmetrically  disposed 
receptacula,  and  others  again  in  which  the  organ  is  unpaired,  and  lies 
in  the  middle  line  of  the  abdomen.  In  the  first  case,  the  semen, 
surrounded  by  the  cement-substance  of  the  spermatophore,  is  simply 
inserted  into  the  vulva,  in  both  the  other  cases  the  seminal  capsules 
empty  themselves,  usually  through  a  special  pore,  into  the  recep- 
tacula, from  which  the  semen  makes  its  way,  during  the  extrusion  of 
the  eggs,  into  the  vulva.  The  receptacula  are  never  also  cement- 
glands,  but  the  secretion  which  forms  the  egg-sacs  is  a  product  of 
tiie  oviduct,  the  terminal  portion  of  which  it  fills  as  a  olear,  delicate 
mass,  which  sets  in  water. 
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The  NotodelphyidflB.*— M.  L.  Eerschner  describes  two  new  genera 
of  the  curions  Copepod  family  Notodelphyidae,  each  including  a  single 
species,  which  he  names  Paryphes  longipes  and  Doraipys  uncinatcL 

He  prefaces  his  descriptions  with  some  corrections  of  previous 
notions  as  to  certain  points  in  the  organization  of  these  crustaceans. 
He  shows  that  the  brood-chamber,  which  is  usually  regarded  as  con- 
tained within  the  bodj-cavity,  is  formed,  in  the  majority  of  Noto- 
delphyidBB,  by  a  duplicature  of  the  integument  of  the  body  proceeding 
from  the  dorsal  surface  of  the  fourth  and  from  the  sides  of  the  fourth 
and  fifth  segments,  but  that  in  two  genera  this  duplicature  is  inserted 
even  upon  tiie  second  thoracic  segment.  He  further  indicates  that  an 
unpaired  ovary  is  present,  and  that  the  ova  pass  in  strings  into  the 
oviducts  (formerly  "  ovaries  "). 

The  author  confirms  a  part  of  Thorell's  observations  upon  the 
connection  of  the  female  generative  organs,  and,  by  the  discovery  of 
the  hitherto  overlooked  external  genital  aperture  of  the  female,  brings 
back  these  organs  to  the  general  type  of  the  whole  order. 

In  all  the  males  observed  he  describes  an  unpaired  testis,  and 
represents  the  envelope  of  the  spermatophores  as  secreted  by  the  wall 
of  the  whole  of  the  seminal  duct.  In  the  spermatophore  itself  he 
recognizes  more  layers  than  Thorell.  He  describes  the  type  on 
which  the  nervous  system  is  constructed,  and  in  opposition  to 
Buchholz,  asserts  the  presence  of  olfactory  nodes. 

Hew  British  Entomostraca. — The  very  curious  translucent  En- 
tomostracon  Leptodora  hyalina^  which  was  first  found  in  the  deep 
Swiss  lakes,  and  subsequently  in  other  parts  of  Europe,  has  now  been 
found  in  England,  first  in  the  Olton  Eeservoir,  near  Birmingham  (in 
the  masses  of  a  minute  alga,  Clathrocystis),  and  subsequently  in  two 
other  localities,  and  was  described  f  by  Mr.  Graham,  the  President  of 
the  Birmingham  Natural  History  and  Microscopical  Society,  with  a 
drawing  by  Mr.  Porrest.J 

In  the  Olton  Beservoir  (and  subsequently  in  a  second  locality) 
there  was  also  found  an  Entomostracon,  new  to  Britain,  which  was  at 
first  supposed  to  be  a  new  species  and  so  described  and  figured  in  the 
*  Midland  Naturalist '  §  ("  Dapknia  Baxrdii  "),  but  was  subsequently 
recognized  by  Professor  Lankester  as  Hyaloaaphnia  KaJdbergensis  of 
Schddler.    Only  the  female  was  found. 

Vermes. 

Segmentation  in  Worms  and  Pnlmonate8.||— Dr.  W.  Mayzel,  of 
Warsaw,  confirms  Auerbach's  observations  as  to  the  changes  under- 
gone by  the  nucleus  in  the  dividing  egg  of  Ascaris  nigrovenosa  and  of 
Strongylus  auncularis.  In  both  these  species,  as  well  as  in  Limax 
variegatus,  ho  found  the  now  well-known  caryolytic  figures — the  spindle 

♦  •  Anzeig.  Akad.  Wifls.  Wien,'  June  13,  1879 ;  *  Ann.  and  Mag.  Nat.  Hist,* 
iv.  (1879)  p.  321. 

t  •  Midi.  Nat.,'  u.  (1879)  p.  225. 

t  See  also  Mr.  ForreBt's  paper,  ante^  p.  825. 

4  •  Midi.  Nat.,'  ii.  (1879)  p.  217. 

II  *Zool.  Anzeiger,'  ii.  (1879)  p.  280. 
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naclens,  nuclear  disk,  "  snns,'*  &c.  His  obseryations,  therefore,  tell 
strongly  against  Brandt's  amoeboid  theory  of  nnclens-division,  ac- 
cording to  which  there  is  no  real  differentiation  of  the  nucleus,  the 
fibres  described  in  it  being  merely  folds  in  its  membrane,  and  the 
'*  suns "  at  its  poles,  radially  arranged  nuclear  processes  or  peeudo- 
podia. 

Prizes  for  Life-histories  of  Entozoa.  —  The  council  of  the  En- 
tomological Society  of  London  are  authorized  by  Lord  Walsingham 
and  other  gentlemen  interested  in  the  diseases  of  our  native  game- 
birds  to  offer  to  public  competition  the  following  prizes : — 

50{.  for  the  best  and  most  complete  life-history  of  Sderogtoma 
syngamus  Dies.,  supposed  to  produce  the  so-called  "  gapes "  in 
poidtiy,  game,  and  other  birds ;  50Z.  for  the  best  and  most  complete 
life-history  of  Strongylus  pergracUie  Cob.,  supposed  to  cause  the 
grouse  disease. 

No  life-history  will  be  considered  satisfactory  unless  the  different 
stages  of  development  are  observed  and  recorded.  The  competition 
is  open  to  naturalists  of  all  nationalities.  The  same  observer  may 
compete  for  both  prizes.  Essays  in.  English,  French,  or  German  to 
be  sent  in  on  or  before  October  15, 1882,  addressed  to  the  Secretary 
of  the  Society,  Ohandos  Street,  Cavendish  Square. 

Development  and  Metamorphoses  of  TsenisB.* — ^M.  P.  M^gnin 
now  gives  a  fuller  account  of  his  observations  than  that  which  ap- 
peared in  the  *  Comptes  Bendus.'f  He  expresses  the  opinion  that  the 
armed  TomuB,  or  those  which  are  provided  with  spines,  are  forms 
which  exhibit  a  suppressed  development ;  it  is,  however,  to  his  remarks 
on  the  polymorphism  of  these  forms  that  we  now  wish  to  direct 
especial  attention.  As  he  very  justly  observes,  the  existence  of  two 
adult  forms  developed  from  the  same  cestoid  worm  appears  to  be  very 
remarkable ;  to  remove  any  difficulty  in  accepting  tiie  correctne^  of 
his  statements,  he  directs  attention  to  the  polymorphism  which  obtains 
[as  Ehlers  has  shown]  in  Nereis  DumerUii  and  Heteronereis  Jucicda^ 
of  which  one  is  small,  agile,  and  free  swimming,  and  the  other  large, 
slow,  and  bottom-dwelling ;  similar  examples  may  be  taken  from 
among  the  Arachnida,  and  it  is  concluded  that  polymorphism  is  the 
rule  in  the  lower  animals,  and  that  this  polymorphism  is  always  the 
result  of  the  influence  of  the  surrounding  medium,  or  is  effected  by 
certain  special  conditions  of  existence.  In  the  particular  case  now 
under  investigation,  the  cause  is  pretty  evident ;  when  the  "  vesicular 
worm"  passes  into  the  Carnivore  it  finds  itself  in  an  intestine,  the 
contents  of  which  are  in  a  state  of  continual  movement  so  that  the 
feeble  scolex  has  need  of  all  its  hooks  and  suckers  to  fix  itself  to  the 
wall ;  but,  in  the  Herbivora,  it  can  pass  into  a  more  retired  position, 
and  here  the  hooks  are  altogether  useless. 

Nematodes  in  the  Caves  of  Camiola.|  —  Dr.  Gustav  Joseph,  of 
Breslau,  gives  a  brief  account  of  his  researches  on  the  hitherto  little- 

♦  « Joum.  Anat.  et  Phya/  (Eobin),  xv.  (1879)  p.  228. 
t  See  this  Joumal,  antt^  p.  162. 
X  •  Zool.  Anaeiger,*  ii.  (1879)  p.  275. 
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known  free  Nematodes  in  the  oayems  of  Camiola.  The  following 
examples  of  known  genera  are  found : — Darylaimvs,  2  species ;  Tyleu- 
chu8,  2 ;  Aphdeuckus,  1 ;  Tripyla,  1 ;  Manhyatera,  1 ;  AnguiUula,  1 ; 
JMcnarumehua,  1;  Cephalohu8^  2;  EhahdiHs^  S;  and  Ilecius.  One 
species  of  the  latter  genns  was  especially  interesting,  partly  because 
of  its  size  as  compared  with  P.  granuloatis,  the  species  it  most  resembled 
(11-18  mm.  as  against  1*3  mm.  in  the  male,  and  9-10  as  against 
0 '  8  in  the  female),  and  partly  because  it  was  found  both  in  the  sand 
of  the  Becca-grotto  and  in  the  seansand  near  the  mouth  of  the  grotto ; 
in  other  words,  an  animal  probably  originally  marine  is  able  to  adapt 
itself  to  a  life  in  fresh  water  and  in  darkness.  Further  observations 
are  necessary  to  show  whether  this  migration  into  the  dark  cave  has 
relation  either  to  wintering  or  to  breeding. 

Anursda  longispina. — This  rotifer,  discovered  by  Professor  Eelli- 
oott  at  BuffiJoTN.  I .,  and  described  in  our  April  number,*  has  now 
been  found  by  Mr.  J.  Levick  t  in  this  country,  in  the  prolific  Olton 
Reservoir  near  Birmingham. 

Mr.  Levick  was  not  able  to  see  the  pair  of  well-defined  **  wheels  '* 
described  by  Professor  Eellioott,  and  thinks  them  probably  a  mistake, 
a  view  which  Professor  Eellicott,  in  a  recent  letter  to  ourselves,  con- 
firms. 

Studies  on  the  OephyTea.}— Br.  Spengel  in  treating  of  the  forma- 
tion of  the  ova  in  BoneUtay  points  out  that  the  organs  described  in 
1852  by  Schmarda  as  being  those  of  the  female  generative  system 
were  very  differently  regarded  by  Lacaze-Duthiers  in  1858 ;  and  that, 
since  then,  twenty  years  elapsed  before  the  female  generative  organs 
were  again  carefully  examined.  Armed  with  the  latest  methods  of 
modem  histology,  Yejdovsky  has  returned  to  the  subject,  while  the 
investigations  of  Oreef  have  led  the  latter  author  to  confirm  the 
results  of  Lacaz^-Duthiers  as  to  the  uterus  and  ovary. 

Dealing  with  Spengel's  own  observations,  we  find  that  the  ovary  of 
BoneUiay  discovered  by  Lacaze-Duthiers,  is  placed  in  the  ventral  aspect* 
of  the  animal,  between  the  nerve-cord  and  the  coils  of  the  enteron ; 
extending  through  the  two  hinder  thirds  of  the  body,  the  ovary  is 
connected  with  the  ventral  blood-vessel,  which  accompanies  the 
ventral  cord  ;  the  anterior  part  of  this  vessel  consists  of  a  peritoneal 
investment  succeeded  by  a  membrane  in  which  are  contained  muscular 
fibres ;  the  part  which  takes  a  share  in  the  formation  of  the  ova  is  the 
peritoneal  investment,  which  in  its  anterior  portion,  where  it  is  not 
connected  with  the  ovary,  consists  of  flattened  cells  with  small 
elongated  nuclei;  about  its  median  third  the  vessel  is  seen  to 
become  provided  with  cells  remarkable  for  their  great  size.  These 
are  the  youngest  germ-cells,  or,  more  correctly,  "primitive  ova," 
and  at  the  margin  of  each  there  are  to  be  made  out  some  flat- 
tened cells,  which  are  so  arranged  as  to  form  a  kind  of  investment. 
Connected  with  the  primitive  ova  is  a  more  or  less  large  number  of 
cells  which  are  placed  on  pedicels,  and  in  groups  which  are  made  up 

»  Thii  Journal,  ii  (1879)  p.  167.  f  *  Midi  Nat,'  ii.  (1879)  p.  241. 

:  •  Ifitth.  Zool.  Stat.  Neapel,'  i.  (1879)  p.  857. 
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of  a  set  of  internal  cells,  covered  by  a  layer  of  flatter  ones,  and  both 
of  which  owe  their  origin  to  the  primitiye  oya  and  their  investing 
cells.  The  two  sets  continue  to  be  developed  equally,  but  the  inner 
ones  undergo  a  differentiation,  which,  it  may  be  noted,  is  very  difficnlt 
to  observe  as  it  is  not  a  morphological  one,  but  is  merely  dependent, 
in  its  earlier  stages,  on  change  in  position;  one  cell  becomes  dis- 
tinctly central  and  increases  a  good  deal  in  size ;  some  of  the  peri- 
pheral cells  next  increase  in  size ;  the  largest  cell,  which  results  from 
those  changes,  is  the  future  ovarian  cell.  Into  tiieir  further  histoiy 
it  is  impossible  for  us,  in  our  limited  space,  to  follow  them,  and  we 
must  be  content  with  stating  that  the  large  nimiber  of  1500  ova  were 
found  by  Lacaze-Duthiers  in  the  uterine  cavity. 

Passing  on  to  the  early  stages  in  the  development  of  the  ovum  we 
find  a  striking  difference  between  the  fertilized  and  unfertilized  eggs ; 
in  the  former  the  oil-drops  are  arranged  peripherally  and  form  a  circle 
around  the  ovarian  sphere,  while  in  the  latter  the  yolk  is  free  ttom 
oil-drops  and  is  set  a  good  deal  towards  one  side  of  the  egg,  while  the 
oil-drops  are  limited  to  other  parts.  The  first  stage  in  fission  was 
not  observed ;  in  the  next,  there  were  four  cells  of  equal  size,  which, 
like  the  unfertilized  egg,  consists  of  two  parts,  in  one  of  which  all  the 
oil-drops  are  collected,  while  the  other,  which  contains  the  nucleus, 
only  consists  of  a  finely  granular  protoplasm  ;  these  two  sets  of  stmo- 
tures  may  be  known  as  vegetative  and  animaL  In  the  next  stage  four 
small  animal  cells  are  separated  ofi^  which  immediately  take  up  a 
central  position.  The  further  stages  of  cleavage  may  be  summed  up 
in  a  few  words  ;  the  animal  pole  having  given  rise  to  four  blastomeres, 
continues  to  divide  and  grow  over  the  vegetative  cells,  which  divide 
more  slowly.  It  is  remarkable  that  this  mode  of  cleavage  has  not 
hitherto  been  observed  in  the  Gephyrea,  for  Phascoloaoma  has  been 
found  to  exhibit  equal  cleavage  of  all  the  blastomeres  and  to  form  an 
archigastrula ;  nevertheless  Trochus  among  the  Mollusca,  and  Salnuh 
etna  among  the  Annelids  present  just  the  same  relations  as  JBoneUia, 
and  similar  relations  have  been  observed  in  some  marine  Planaria  and 
Hirudinea ;  to  adopt  the  nomenclature  of  Haeckel  we  here  have  to  do 
with  an  amphigastrula.  When  the  now  subjacent  macromeres  begin  to 
increase  they  give  rise  to  the  enteric  epithelium ;  but  the  centre  of 
the  embryo  is  still  occupied  by  the  four  large  macromeres,  which  are 
remarkable  for  the  possession  of  a  large  oil-drop,  while  the  protoplaan 
is  reduced  to  a  fairly  large  investing  p(»rtion,  containing  the  nucleus 
on  one  side.  When  the  endodermal  and  ectodermal  cells  become  differ- 
entiated an  orifice — the  blastopore — appears ;  and  the  ectodermal  cells 
soon  pass  into  its  inner  margin.  As  to  the  mesoderm,  it  does  not  first 
have  the  appearance  of  two  large  cells,  as  in  Lunibricus  (Hatschek,  &c), 
but  appears  as  a  closed  circular  layer. 

At  this  point  there  are  some  gaps  in  Dr.  Spengel's  observa- 
tions, and  we  pass  on  to  the  characters  of  the  embryo  and  of  the 
free-swimming  larva,  in  which  we  soon  observe  in  the  ectodermal 
cells  the  characteristic  green  pigment,  together  with  cilia  which 
appear  on  cells  which  are  without  pigment  and  which  continne 
to  be  so.     A  section  taken  at  about  this  stage  displays  a  mass  of 
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endodermal  cells  sarroimded  hy  a  tHin  mesoderm  which,  again,  is 
coTored  by  an  ectoderm  in  which,  in  addition  to  two  cells,  supplied 
with  long  cilia,  there  is  a  thickening  of  seyeral  layers  of  cells ;  this  is 
regarded  by  onr  author  as  the  first  rudiment  of  the  supra-oesophageal 
ganglion.  The  embryo  now  begins  to  elongate,  and  from  the  body, 
which  is  divided  by  the  two  bands  of  cilia  into  three  regions,  there  is 
deyeloped  in  the  first  and  semicircular  segment  an  eye  on  either  side, 
while  the  whole  creature  takes  on  the  form  of  a  rhabdoccelous  Turbel- 
larian,  and  is  seen  to  be  possessed  of  a  great  power  of  contractility. 
The  next  succeeding  stages  appear  to  be  somewhat  difficult  to  follow 
out,  and  although  ti^e  mesoderm  is  seen  to  divide  into  an  ectodermal 
and  an  endodermal  portion,  no  coBlom  to  speak  of  is  immediately 
formed.  The  oil-containing  cells  of  the  endoderm  give  rise  to  a 
cavity  and  the  rudiments  of  the  oesophagus  are  developed.  The 
development  of  the  nervous  system  goes  on  at  a  rapid  pace,  but  the 
ventral  cord  does  not  extend  to  the  hinder  end  of  the  body,  and  the 
author  was  not  able  to  observe  in  it  the  central  canal  reported  by 
Greef.  Oreat  changes  go  on  in  the  mesoderm ;  the  splanchnic  plate 
remains  thin,  but  the  somatic  becomes  greatly  thickened,  and  there  is, 
further,  differentiated  an  external  circular  and  an  internal  longitudinal 
layer ;  here  ends  the  sexually  indifferent  stage  of  the  larva,  a  worm- 
like creature,  containing  chlorophyll,  ciliat^  over  its  whole  surface 
and  divided  by  two  bands  of  cilia  into  three  regions,  of  which  the  fore- 
most is  supplied  with  two  large  pigment  spots.  The  enteron  is  a 
closed  oil-containing  sac,  in  which  the  rudunents  of  the  oesophagus 
may  be  made  out ;  tiie  mesoderm  is,  in  the  anterior  region,  formed  of 
a  compact  mass  of  vesicular  cells,  and,  in  the  rest  of  the  body,  consists 
of  a  thin  splanchnic,  and  of  a  differentiated  somatic  plate,  in  which, 
besides  muscles,  there  is  a  mesh  of  tissue. 

The  Female  of  Boneilia, — The  first  stages  in  further  differentiation 
affect  the  mesh  of  tissue  just  mentioned,  and  the  indifferent  cells  con- 
tained in  it ;  the  changes  which  occur  convert  the  "  parenchymatous  " 
larva  into  a  **  bladder-shaped  worm,"  with  a  spacious  cobIozq,  con- 
taining fluid.  Whence  comes  this  fluid  ?  the  autiior  is  not  quite  able 
to  say,  though  he  offers  what  he  thinks  is  a  plausible  explanation. 
About  the  time  when  the  conversion  of  the  mesodermal  cells  is  com- 
pleted there  ma^  be  seen  at  the  hinder  portion  of  the  enteron  two 
closed  vesicles  given  off  from  the  enteron,  one  on  either  side,  which 
form,  by  the  breaking  through  of  their  walls,  a  means  of  communication 
between  the  interior  of  the  body  and  the  sea-water ;  and  the  fluid  is, 
as  the  author  supposes,  nothing  more  than  sea-water.  This  change  in 
the  characters  of  the  mesoderm  does  not  affect  the  cephalic  portion  of 
it  where  there  is,  by  a  metamorphosis  of  the  portion  of  the  enteron 
anterior  to  the  oesophagus,  developed  the  cephalic  lobe  (or  so-called 
^*  proboscis  ").  Passing  over  various  points  we  come  to  the  changes 
which  take  place  in  the  epidermis;  the  ciliated  bands,  first  the 
posterior  and  then  the  anterior,  disappear,  the  cells  of  the  epidermis 
become  flatter,  and  dermal  glands  begin  to  be  formed.  The  muscular 
bands  become  so  arrang^  that  the  circular  ones  are  peripheral,  the 
oblique  internal,  and  the  longitudinal  median  in  position.     On  the 
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yentral  side  and  posteriorly  to  the  month  appear  two  importuit 
organs ;  the  hinder  pair  consist  of  two  setsd,  each  of  which  lies  in  a 
ceUalar  sac,  which  is  apparently  its  matrix ;  in  front  of  these  there 
is  a  pair  of  extremely  delicate  tubes  which  project  freely  into  the 
coBlom,  and  are  covered  by  epithelium  and  by  a  peritoneal  inyestment; 
they  have  a  narrow,  although  distinct,  lumen.  Unable  to  give  any 
account  of  these  orifices,  the  author  regards  them  as  primitiye  seg- 
mental organs;  they  disappear  very  soon.  As  to  me  generatiYe 
organs,  the  ovaries  appear  very  early  in  the  form  of  large  cells,  with 
round  nuclei,  placed  near  the  hinder  portion  of  the  ventral  vessel. 

Hie  Male, — The  history  of  the  male  of  BoneQia  is  one  of  the  most 
interesting  in  comparative  anatomy ;  Schmarda,  regarding  the  funnel 
of  the  uterus  as  the  testis,  considered  that  BcneUia  was  herma- 
phrodite. Lacaze-Duthiers  considered  that  all  the  specimens  he  had 
seen  were  females,  and  Eowalevsky  was  of  the  same  opinion,  until  in 
1868  he  found  in  the  female  ducts  a  number  of  small  Planarian-like 
parasites,  which  he  regarded  as  being  the  male  form  of  this  interesting 
creature.  In  1877  Vejdovsky  discovered  (and  in  1878  gave  an  account 
of  his  observations  *)  the  ventral  nerve-cord ;  Selenka  has  reported 
the  presence  of  two  sub-cesophageal  ganglia  and  of  a  pair  of  segmental 
organs ;  while,  on  the  other  hand,  Oreef  has  lat^y  expressed  his 
dissatisfaction  as  to  the  reality  of  this  Planarioid  form  being  the  male 
of  BoneUia. 

Br.  Spengel  found  the  males  forming  green  scales  on  the  pro- 
boscis of  the  female,  and  they,  when,  after  some  difficulty,  separated 
from  it,  exhibited  themselves  under  the  form  of  elongated  small  worms 
with  a  green  coloured  epidermis,  two  eyes  at  their  anterior  end,  and 
an  oily  enteron — in  fine  they  appeared  to  be  BoneUia-lanxBj  sare 
only  iihat  they  had  lost  their  two  bands  of  cilia.  Further  inves- 
tigation showed  that  they  possessed  germ-cells,  altogether  similar  to 
those  of  the  female,  connected  with  masses  of  somewhat  smaller  cells, 
arranged  in  a  central  and  a  peripheral  group ;  the  latter  are  the  troe 
seminal  cells ;  increasing  in  size,  they  become  separated  from  the 
surrounding  tissue  and  swim  about  in  the  body-cavity  of  the  nudes. 
Meantime  the  mesoderm  in  the  anterior  region  becomes  more  compact, 
the  rudiments  of  the  oesophagus  disappear,  and  the  hinder  portion 
of  the  enteric  tract  becomes  fused  with  the  mesodenn. 

It  is  impossible  here  to  enter  into  the  details  of  the  organizati<m 
of  the  male,  and  we  must  refer  in  a  very  few  words  to  their  '*  morpho> 
logy."  The  anterior  portion  of  the  body  represents  the  ^'oephalic 
lobes "  of  the  female,  the  ventral  cord  is  essentially  the  same  as  it 
is  in  the  asexual  larva,  but  the  cellular  elements  are  not,  as  in  die 
female,  arranged  metamerically ;  they  form  a  connected  cord;  the 
digestive  system  is  in  a  very  elementary  condition.  No  vascular 
system  appears  to  be  developed,  but  this  is  probably  due  to  the 
mesodermal  cells  going  completely  to  form  the  sperm.  In  oonclo- 
sion,  it  is  observed  that  the  male  of  Bonellia  is  a  Gephyrean  in 
all  essential  points,  and  that,  subsequently  to  the  larval  stages,  all 
interest  is  centred  on  the  male  organs,  while  the  loss  of  the  ciliated 
*  Bee  this  Jounud,  ante,  p.  290. 
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bands  and  of  the  eye-spots  is  to  be  coirelated  with  their  parasitic  mode 
of  life. 

Pelagic  Annelids  fromfhe  Canary  Islands.* — ^Prof.  Bichard  Oreeff 
describes  several  interesting  species  fonnd  by  him  off  the  coast  of 
Lanzarote,  one  of  the  Canary  Islands. 

1.  Aciadaria  Virehamu — This  animal  attains  a  length  of  5  to 
9  mm.,  its  greatly  elongated  body  consisting  of  twenty-six  to  thiriy- 
nine  segments.  The  head-segment  or  prostomimn  is  prolonged  into 
a  movable  conical  frontal  process,  which  serves  as  a  tactile  organ. 
The  head  also  bears  a  pair  of  leaf-like  parapodia,  directed  somewhat 
forwards.  These  properly  belong  to  the  second  segment  or  peristo- 
miom,  but  there  is  no  separation  between  the  twa  The  remaining 
segments  bear  outwardlv  directed  parapodia,  each  consisting  of 
notopodiom  and  neoropodimn,  with  a  small  prominence  between  Uiem 
beanng  setao.  The  form  of  the  two  divisions  of  the  parapodinm  is 
cnrioos:  each  is  more  or  less  quadrate  in  outline,  and  attached, 
mushroom-like,  by  a  stalk  on  the  centre  of  its  inner  surface. 

On  the  surface  of  the  parapodia  are  a  number  of  circular  disks, 
each  made  up  of  numerous  facet-like  areas,  like  a  compound  eye. 
Further  examination  of  these  bodies  shows  that  each  consists  of  a 
deep  cup-like  depression  of  the  surface,  filled  with  a  bundle  of  close- 
set  parallel  rods,  some  of  which  are  occasionally  seen  projecting  far 
beyond  the  surface  of  the  disk,  having  evidently  been  partially  ejected. 
Observation  of  the  living  animal  showed  that  these  curious  organs 
acted  as  adhesive  disks;  they  adhered  to  the  slide  and  cover-slip, 
sometimes  the  whole  follicle  being  extruded  and  looking  like  a  stalked 
sucker.     It  seems  probable  that  they  may  also  act  as  urticating  organs. 

A  description  is  also  given  of  the  alimentary  canal,  nervous  system, 
and  generative  organs :  a  dorsal  vessel  containing  a  clear  colourless 
fluid  was  made  out. 

The  author  found  a  larva  of  Acicularia^  on  the  point  of  metamor- 
phosing ;  it  was  chiefly  distinguished  from  the  adult  by  its  circlet  of 
long,  outstanding  setsB  just  behind  the  head. 

2.  Poniodora  pelagica  {nov.  gen.  et  sp.). — The  most  interesting  point 
about  this  species  is  the  character  of  its  segmental  organs,  which 
open  by  ciliated  apertures  at  the  summits  of  little  stalked,  cup-like 
structures  on,  and  at  the  base  of,  the  parapodia.  Sometimes  each  cup 
has  several  <nliated  apertures,  sometimes  only  one,  in  which  case  it 
bears  a  strong  resemblance  to  a  VorHceUa.  Tbe  internal  apertures  of 
the  segmental  organs  were  not  observed.  The  length  of  tiie  body  is 
1*6  mm. 

Greeff  places  Poniodora  in  the  family  Syllidoe. 

8.  Pelagohia  longidrrata  (nov,  gen.  et  «p.). — In  this  species,  which 
attains  a  length  of  8  mm.,  ttiere  was  no  prostomium  to  be  seen,  the 
mouth  being,  to  all  appearance,  actually  terminal.  There  are  no  true 
peristomial  cirri,  but  the  peristomium  bears,  on  each  side,  a  pair  of 
short  simple  feeler-like  processes,  and,  farther  back,  a  ciliated  lobe. 
A  pair  of  simple  eyes,  witb  lens  and  pigment,  is  present  in  this 


•  Zoitschr.  yrim.  Zoo!.,'  xxxil  (1879)  p.  287. 
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M  in  the  fonner  genus.     It  also  may  be  placed  provimonftlly  in  &e 
family  Syllida. 

4.  Phalaaropharui  pictus  (nov.  gen.  et  tp.). — The  length  of  ihe  body 
is  aboat  6  mm.  There  are  two  simple  eyes,  sessile  on  the  extremities 
of  the  cerebral  ganglion.  The  central  lobe  (Ruder)  of  the  parapodift 
is  ciliated,  the  cilia  being  in  some  places  collected  into  bundles,  whidi 
possibly  represent  the  apertures  of  the  segmental  organs.  The 
pharynx  is  provided  with  a  pair  of  carved  jaws.  This  genus  is  con- 
sidered as  an  aberrent  form  of  the  Lycoridce, 

5.  Saecanereii  CafMrienns  (nor.  «p.). — The  author  was  prevented 
from  tracing  out  the  whole  life-history  of  this  species,  but  tiie  probs- 
bility  is  that,  as  in  the  species  described  by  A.  Agassiz,  the  impreg- 
nated egg  gives  rise  to  a  sexless  female  or  ^  nurse  "  {Autoitfius\  wludb, 
by  bndding,  gives  rise  to  the  male  (Polyhostrickus)  and  femak 
(^Saccanereui).  The  female  was  found  with  her  venti«l  nidan^td 
pouch  full  of  eggs  and  larva.  Four  stages  of  the  latter  are  described, 
and  also  a  newly  discovered  larva,  the  adult  form  of  which  is  onknowB. 

6.  Obiervations  an  the  TomopteridcB. — There  has  been  a  good  deal  of 
difference  of  opinion  as  to  the  presence  of  a  pair  of  small  appendages 
on  the  head  of  Tomopteris,  over  and  above  the  blunt  front&l  feelen 
and  the  long  bristled  tentacles.  Oreeff  considers  that  these  are  always 
present,  but  that  they  have  escaped  notice  owing  to  their  small  sixe, 
and  the  fact  that  they  are  often  tucked  in  under  the  head,  and  froqnentlj 
broken  off  when  the  animal  is  caught  He  calls  them  the  first  pair  of 
tentacles,  the  well-known  long  setose  appendages  being  the  second. 

Greeff  has  also  investigated  the  *' rosette-like  organs,"  and  his 
results  are  entirely  opposed  to  those  of  Vejdovsky.*  He  fails  to  find 
anything  of  the  nature  of  a  lens,  denies  altogether  the  visual  function 
of  the  organs,  and  considers  them  to  be  parapodial  glands. 

An  account  of  the  muscular  system  of  T.  Eschscholtzti  is  given,  and 
the  paper  concludes  with  a  description  of  three  new  species,  T. 
Ke/ersteinii,  T.  levipes^  and  T.  EschechoUzii. 

Annelid  Jaws  from  Scotch  and  Canadian  PalsBOzoic  BockB.!-* 
Mr.  G.  J.  Hinde  describes  fifty-five  different  forms,  the  greater  propor- 
tion of  which  are  from  Canada,  the  strata  in  which  they  were  imbedded 
being  principally  shallow  water  deposits.  After  referring  to  the  yerj 
few  recorded  instances  of  the  discovery  of  any  portions  of  Uie  organism 
of  errant  annelids  as  distinct  from  their  trails  and  impressions  in  the 
rocks,  he  describes  the  principal  varieties  of  form  and  of  the  stmctore 
of  the  jaws,  classifying  them  from  their  resemblances  to  existing 
forms  under  seven  genera,  five  of  which  are  included  in  the  family 
Eunicea,  one  in  the  family  Lycoridea,  and  one  among  the  Glycerea. 

The  jaws  occur  as  small,  dark,  shining  objects,  very  varied  in  form, 
dispersed  through  the  rock,  quite  detached  from  each  other  and  from 
the  positions  they  occupied  in  the  head  of  the  animal.  The  material  of 
which  they  are  composed  appears  to  be  nearly  entirely  of  a  chitinoua 
character,  and  so  far  free  from  calcareous  matter  that  it  undergoes  no 
phange  in  nitric  acid. 

*  ThiB  Journal,  ii.  p.  155. 

t  •  Quart.  Journ.  Geol.  Soc,'  xnv.  (1879)  p.  870. 
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There  is  yery  great  yariatioii  in  the  dimensions  of  the  jaws ;  the 
greater  number  do  not  average  more  than  ^  inch  in  length,  but  a  few 
are  ^  inch  long  and  ^  inch  wide.  In  order  to  form  an  idea  of  the 
relative  length  of  worms  with  similar  jaws,  the  principal  jaw-plate  was 
measured  in  a  specimen  of  the  existing  Eunicea  sanguinea  (whose  body 
was  8  inches  long),  and  was  found  to  be  ^  inch  long  and  -^  inch  wide. 
If  the  length  of  these  animals  is  in  proportion  to  that  of  their  jaws, 
then  the  largest  of  the  fossil  jaws  would  belong  to  an  annelid  of  about 
13  inches  in  length,  whilst  tiie  greater  part  would  not  be  more  than 
S^  inches. 

Organization  of  Batraohobdella  Latastl,  G.  Vig.* — This  Hiru- 
dinean  was  found  living  parasitically  upon  a  Batrachian  of  Algeria, 
Diploglosms  pictua,  which,  added  to  a  certain  external  resemblance, 
led  to  its  being  taken  for  Qlomphmia  algira.  Like  the  latter,  it  has 
only  two  eyes,  but  is  otherwise  distinguished  by  its  smaller  size, 
its  more  regular  form,  not  attenuated  in  front,  its  green  colour,  and 
its  proportionally  larger  posterior  sucker.  The  following  are  the 
results  of  its  anatomical  study  by  C.  Yiguier. 

QeniUd  Organs. — The  genital  orifices  are  in  the  male  on  the  twenty- 
first  ring,  and  in  the  female  between  the  twenty-third  and  twenty- 
fourth.  There  is  no  developed  penis,  but  a  simple  button,  as  in  the 
OlossiphomcB^  which  is  generally  placed  a  little  to  the  right  of  the 
median  line  (looked  at  from  the  lower  sur&ce).  The  epididymi  are 
very  large,  and,  after  a  certain  nulnber  of  folds,  each  gradually 
narrows  into  a  very  slender  deferent  canaL  Twelve  testes  relatively 
large  are  arranged  in  two  regular  and  parallel  rows.  The  female 
apparatus  is  composed  of  two  very  small  pyiiform  ovaries,  from  which 
start  slender  oviducts,  passing  into  a  very  small  transverse  and  always 
exactly  median  matrix  situated  immediately  above  the  vulva. 

Digestive  Apparatus. — There  is,  as  in  the  QlossipkonicSy  an  exsertile 
trunk,  behind  which  the  oesophagus  has  the  aspect  of  a  muscular  tube 
with  longitudinal  and  annular  fibres.  Above  the  genital  orifices 
there  is  a  large,  pyriform,  brownish  swelling,  visible  by  transparent 
light  in  the  living  animals,  and  which  is  constituted,  from  without 
inwards,  by  somewhat  voluminous  brown  cells,  and  by  large  dear 
cells  with  a  brilliant  nucleus,  disposed  all  round  the  lumen  of  the 
digestive  tube.  Immediately  behind  this  swelling,  which  performs, 
no  doubt,  the  function  of  a  liver,  are  the  first  lateral  cieca,  which  pass 
in  front  of  the  first  testes ;  five  other  csBca  on  each  side  pass  between 
the  testes  of  each  row.  Lastly,  a  seventh  pair  of  narrow  csaca  comes 
behind  the  last  pair  of  testes.  The  axial  portion  of  the  digestive  tube 
presents  between  the  caeca  small  turbid  cells,  perhaps  hepatic  cells. 
Behind  the  seven  pairs  of  narrow  caeca,  and  where  the  cavity  of  the 
body  is  no  longer  occupied  by  the  testes,  are  four  pairs  of  large  caeca 
— the  first  two  directed  slightly  forward,  the  third  nearly  transverse, 
the  fourth  directed  backward.  The  terminal  portion  of  the  digestive 
tube  makes  a  small  loop  to  the  left,  and  is  then  directed  in  a  straight 
line  to  the  anus. 

♦  *  Oomptea  Eendiw/  Ixxxix.  (1879)  p.  HO;  *  Ann.  and  Mag.  Nat.  Hist,'  i?. 
(1879)  p.  250. 
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Circviatory  Apparahi». — The  oironlatory  apparatns  is  nearly 
identical  with  that  deecrihed  by  Badge  in  Ckptine;  bat  the  yascnlar 
loops  of  the  head  advance  further  in  front  of  the  eyes. 

Nervous  System. — ^The  nervoos  system  nearly  agrees  with  that 
described  by  Bandelet  in  Clepsine,  The  sub-cesophageal  portion 
of  the  collar  resolts  from  a  more  considerable  grooping,  and 
the  terminal  mass  of  the  chain  from  a  smaller  grouping  than  in 
Olepsine,  The  nnmber  of  large  cells  contained  in  the  yesidee 
attached  to  the  ganglion  is  less  than  figared  by  Baudelot 

In  short,  BalraSicbdella  approaches  the  OlassiphonuB  or  CtepskuB 
by  its  neryoos  system  and  oircolatory  apparatus^  while  the  general 
arrangement  of  tiie  genital  organs  is  rather  that  which  is  found  in 
PanbdeUoB  or  PontohdelUB ;  and  the  digestiye  apparatns^  although 
presenting  a  trank  as  in  Clepsine,  differs  from  what  is  seen  in  all  tibe 
other  Hirudinesd  by  the  arrangement  of  the  ceca  and  presence  of  a 
hepatic  swelling. 

New  Alciopid.* — ^In  describing  the  eighth  species  of  this  interest- 
ing group  which  is  now  known  to  constitute  a  portion  of  the  Mediter- 
ranean fauna,  Dr.  Eichard  G-reef  calls  attention  to  the  great  size  of 
the  dorsal  lamellar  cirri  of  Alciopa  Krohnii;  the  dorsal,  as  well  as  the 
yentral  cirri,  are  not  rounded,  but  are  continued  into  an  elongated 
conical  tip.  As  in  the  other  species  of  the  genus,  and  in  connectian 
with  its  pelagic  mode  of  life,  the  whole  body  is  transparrait,  the  only 
exception  being  the  red  eyes  beneath  the  first  pair  of  dorsal  cirri,  and 
the  lateral  brown  glands,  which  are  so  situate  as  to  be  with  difficulty 
visible ;  the  eyes  are  also  separated  considerably  from  one  another, 
owing  to  the  great  breadth  of  the  cephalic  region.  The  muscular 
supply  of  the  parapodia  is  exceedingly  well  developed,  inasmuch  as 
four  powerful  muscles  pass  out,  on  either  side,  from  the  inner  face  of 
the  body-wall  to  these  organs  and  break  up  in  the  cirri ;  one  of  these 
pairs  passes  so  close  to  the  ganglion  as  to  be  easily  mistaken  for 
a  nerve-cord. 

In  the  characters  of  its  nervous  system  and  of  its  sensory  organs 
this  new  species  agrees  very  genendly  with  the  other  Aiciopids. 
Special  organs  which  appear  to  belong  to  the  *'  segmental "  series 
are  very  briefly  mentioned ;  they  form  cellular  tubes,  very  similar  to 
racemose  glands,  and  lie,  coiled  in  the  body-cavity,  on  either  side  of 
the  enteric  tube,  while  they  give  off  a  canal  which  appears  to  pass 
into  the  body;  unfortunately,  the  author  was  unable  to  make  out 
either  their  external  or  their  internal  orifices. 

Organization  and  Classification  of  fhe  Orthonectida.t — Profes- 
sor A.  Giard  has  now  completed  his  researches  on  this  important  group 
of  Vermes,  his  discovery  of  which  was  announced  in  a  preliminary 
paper  pubHshed  in  1877,f  reproduced  in  this  JoumaL 

1.  Bhopdlura  ophiocomcB. — For  the  generic  description  and  mode 
of  occurrence  of  this  species  we  refer  to  the  abstract  just  mentioned. 

♦  *  Mitth.  Zool.  Stat  Neapel,*  i.  (1879)  p.  448. 

t  <  Journ.  Anat.  et  Phys./  xv.  (1879)  p.  449,  also  'Oomptes  Bendus,'  Ixzxix 
(1879)  p.  545. 

X  *  Comptea  Bendus,'  October  29, 1877;  see  this  Journal,  i.  (1878)  p.  23. 
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The  ectoderm  of  each  metamere  is  compoied  of  a  single  transverse 
row  of  large  oells,  of  which  the  first  and  last  metamere  contain  fonr 
each,  the  others,  with  the  ezoepticm  of  the  papilliferous  zone,  in  which 
the  number  is  not  readily  made  oat,  contain  six  or  eight  each. 

The  endoderm  forms  a  sac,  the  external  surface  of  which  exhibits 
the  appearance  of  delicate  muscular  buids.  These,  the  author  belieyes, 
are  due  not  to  separate  muscular  fibres,  but  to  processes  of  the 
endoderm  cells,  of  the  same  nature  as  the  well-known  process  of  the 
ectoderm  cells  of  Hydra^  so  that  Bhopalura  may  be  said  to  possess  a 
•pUin^nopUwral  pieudo-meBoderm,  while  Hydra  has  a  somatopleural 
pseudo-mesoderm.  If  this  discovery  is  confirmed  it  will  be  one  of 
▼ery  grei^  importance.* 

2.  ItUoshia  f  gigas, — This  species  is  two  and  a  half  times  as  long  as 
Bkopahiray  which  attains  a  length  of  0*  108  mm.  The  body  is  some- 
what flattened,  instead  of  regularly  cylindrical,  less  produced  at  the 
ends  than  Bhopalura,  with  less  distinct  metameres  and  no  papilliferous 
sone.  Each  segment  is  composed  of  several  rows  of  cells,  these  latter 
being  much  smaller  as  well  as  more  numerous  than  those  of  Bhopalura. 
No  trace  was  discoverable  of  the  muscular  bands,  although  the  author 
is  inclined  to  think  that  they  exist  in  a  reduced  condition. 

3.  Oemmiparous  Beproduction  of  Orthonectida, — Under  certain  cir- 
cumstances the  cells  of  the  endodermal  sac  undergo  great  modification, 
and  the  sac,  increasing  greatly  in  size,  breaks  through  the  endoderm, 
and  escapes  as  a  sporocyst.  In[the  interior  of  this  buds  are  formed,  and 
from  these  secondary  buds  arise,  sac-like  bodies  being  finally  produced, 
formed  of  one  layer  of  cells,  from  which  a  second  layer  is  sdfterwards 
formed  by  delamination. 

4.  Oviparous  Beproduction, — A  few  developmental  stages  otBhopa" 
lura  were  observed  :  enough  to  show  that  yolk-division  is  of  a  well- 
marked  amphiblastic  type,  and  that  the  gastrula  is  formed  by  epiboly. 
Caryolytic  figures  were  observed  in  the  nuclei  of  the  dividing  cells. 

In  Intoshia  development  is  as  markedly  archiblastic :  the  blas- 
tula  is  composed  of  columnar  cells  radiating  from  the  central  cleavage 
cavity.  The  central  end  of  each  cell  subsequently  becomes  divided 
o£f  to  form  an  endoderm  cell ;  the  inner  layer  arises  therefore  by 
delamination. 

6.  Systematic, — ^The  Orthonectida  are  defined  by  the  author  as 
follows: — Metazoa,  retaining  throughout  life  the  planula  form; 
having  a  ciliated  ectoderm  which  exhibits  a  division  into  metameres, 
which  do  not  correspond  with  any  internal  division;  having  also  a 
sacciform  endoderm,  giving  rise  to  a  splanchuo  pleural  pseudo-meso- 
derm. Beproduction  (a)  asexual,  by  gemmiB,  and  (b)  sexual,  the 
sexes  being  probably  lodged  in  different  individuals. 

The  group  includes  a  single  species  of  Bhopalura  (B,  ophiocomm), 
and  three  species  of  Intoshia\L  gigas,  parasitic  on  Ophioeoma  neglecia; 

*  Professor  Giard's  figures  are  mifortnDately  not  good  enough  to  enable  tho 
reader  to  jadge  for  himadf  of  the  soandnees  of  the  author's  conclusions.  They 
show  nothing  more  than  a  striation  of  the  endoderm. 

i  This  genus  should  properly  be  Mclntoshia^  haying  been  named  in  honour  oC 
Dr.  Mcintosh. 
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J.  Unei,  CO  Limm$  gemmrnm  ;  and  J.  leptopUma  co  i>p<opl€nia  Ireael- 

The  relatioiii  of  the  group  the  author  ezpreeses  in  the  following 
taUe: — 

TmheOaria,  | 

I I 

QMterotrioha.  PriMmmtha.  Dicyemida. 

I ! I 

Orthonectida, 

GastrMuhu 

6.  The  author  diBonsses  the  bearing  of  his  diBOOTery  upon  tiie 
gastnila  theory,  and  comes  to  the  oondnsion  that,  althooj^  tiie 
Btmctnre  of  the  Orfhonedida  seems  to  support  Baj  liankester's 
planula  theory,  or  MetschnikofiTs  parenchymula  theory,  the  primitiTO 
form  of  the  Metazoa  is  the  gastrula  by  invagination* 

Bchinodermata. 

New  Organs  of  the  Cidarid®.* — ^Mr.  C.  Stewart  calls  aitenti<Ri  to 
the  existence  in  the  members  of  this  family  of  five  organs,  each 
borne  immediately  below  the  outer  extremities  of  the  oompassea.  In 
form  they  are  identical  with  the  external  branchias  of  the  oth» 
fieunilies  of  the  Desmosticha,  but  their  walls  are  more  delicate.  The 
author  agrees  with  Muller  in  denying  the  existence  of  external 
branchisB  in  the  Oidaridsd,  and  believes  that  the  organs  described 
functionally  replace  them.  They  are  diverticula  of  the  peritoneum- 
bounded  chamber  in  which  the  jaws  are  lodged,  and  if  their  function 
be  respiratory,  he  thinks  the  chamber  must  communicate  with  tl» 
surrounding  water  near  the  tips  of  the  jaws.  These  branchi®  would 
then  have  their  interior  bathed  with  water,  their  free  surfiftce  by  the 
fluid  of  the  body-cavity.  It  is  suggested  that  the  function  of  the 
o  impasses,  their  muscles  and  ligaments,  is  not  the  movement  of  the 
jaws,  but  to  vary  the  capacity  of  the  jaw  chamber  and  so  cause  a 
renewal  of  its  water. 

In  speaking  of  the  pedicellarisd  of  DaroddarU  papiUatcij  the 
frequent  occurrence  of  four-jawed  examples  of  the  armed  variety  on 
the  anal  region  was  pointed  out ;  also  iliat  in  all  armed  pediceUarne 
of  this  family  which  end  in  a  single  flsuig  this  is  hollow,  and  has  an 
opening  on  the  outer  border  near  the  tip ;  at  its  proximal  end  the 
hollow  opens  into  the  special  chamber  of  the  jaw.  The  resemblance 
of  these  to  the  gemmiform  pedicellarisd  of  the  Echinidsd  is  indicated. 

The  existence  of  a  series  of  spines  projecting  from  the  inner 
surface  of  the  corona  between  the  inner  ambulacral  pores  is  shown  in 
C.  trtbuloides  and  Phyllacanthua  haculoaa  ;  and  also  that  in  J>.  jMpiUaia 
the  amount  of  spicula  development  in  the  genital  gland  is  very 
variable. 

*  ♦  Trans.  Linn.  Soc  (Zool.),*  i.  (1879)  p,  569. 
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Eohini  of  the  '  Challenger.** — Professor  Alexander  Agaseiz  has 
just  published  a  preliminary  report  on  the  Echini  of  the  exploring 
expedition  of  H.M.S.  ^  Ohallenger.'  It  was  not  Agassiz's  intention  to 
publish  this  preliminary  notice,  as  he  hoped  to  be  able  to  issue  the 
descriptions  of  the  species  with  his  final  report  on  the  group;  he 
found  himself,  however,  compelled,  for  the  se^e  of  retaining  for  the 
material  of  the  '  Challenger '  expedition  the  priority  of  discovery,  to 
notioe,  however  briefly,  the  magmficent  collection  entrusted  to  his  care 
by  Sir  Wyville  Thomson. 

In  contrasting  this  collection  with  those  made  during  the  two 
expeditions  of  the  U.S.  steamer  '  Blake/  Agassiz  says  that  these  latter 
contain  some  of  the  most  interesting  forms  obtained  by  the  former, 
often  complementing  more  or  less  imperfect  '  Challenger  *  material. 
Among  the  Cidarid®,  Arbfeciadaa,  and  Diadematid®  many  new  species 
were  found,  and  a  new  genus  allied  to  AUropyga,  Among  the  Echino- 
thurisB,  a  number  of  new  species  were  dredged.  Of  the  Echino- 
metrad®  nothing  of  importance  was  collected.  Among  the  Temno- 
pleuridaB  excellent  series  of  the  species  of  Salmads  and  Temnopleurus 
were  obtained,  a  Cottaldia^  hitherto  only  known  from  the  chidk,  and 
an  exquisite  genus  PrioneMnus,  allied  to  Salmacis.  The  most 
interesting  feature  of  tbe  EchinidsB  proper  was  the  occurrence  of 
several  nc^them  forms  in  deep  water  in  the  tropics.  Not  a  single  new 
species  of  Clypeastroids  was  found,  and  the  number  of  specimens  even 
was  quite  small.  They  do  not  play  any  important  part  in  shaping  the 
character  of  the  fauna  of  deep  water,  and  are,  perhaps,  the  most 
strictly  littoral  group  of  Echini,  indicative,  at  least  in  the  present 
epoch,  of  comparatively  shallow  water,  inside  of  the  100-fathom  line, 
and  probably  giving  us  a  good  guide  as  to  the  depth  of  the  sea  and 
the  nature  of  the  bottom  of  the  cretaceous  and  tertiary  shores,  where 
they  occur  in  such  large  numbers.  One  recent  species  of  Catopygua  is 
interesting,  as  adding  another  of  the  cretaceous  forms  to  those  still 
living. 

By  far  the  most  interesting  group  of  Echini  is  that  of  the 
Fourtalencd — ^the  species  were  found  in  abundance;  of  Pourtalesia 
there  are  six  species.  In  Cyatechinm  there  are  three  species, 
O.  WyviUii  and  C,  dyp€<Uu$  have  quite  stout  tests,  while  in  O,  vesica 
the  test  is  reduced  to  a  mere  film,  so  that  even  in  alcohol  the  shape  of 
this  sea-urchin  reminds  one  of  the  crown  of  an  old  felt  hat  which  has 
seen  its  best  days.  The  test  of  all  the  PaurialeaicB  is  quite  delicate, 
the  amount  of  limestone  being,  at  the  great  depths  where  they  occur, 
reduced  to  a  minimum,  and  yet  even  at  the  greatest  depths  they  are 
found  associated  with  Ophiurans,  which  are  by  no  means  wanting  in 
lime.  Among  the  Euspatangia,  Spatangtis  purpureua  occurred  in  the 
tropics  at  a  depth  of  400  &thoms,  and  Echinooardium  auatrale  was 
dredged  at  the  great  depth  of  2675  fathoms.  In  Australia  it  is  a 
littoral  zone  species.  Among  the  Brissina  two  species  of  Hemiasier 
were  obtained  allied  to  H.  prunella,  a  new  species  of  Bkinobrissua,  and 
two  new  ones  of  Schizaster, 

♦  *Proc.  Am.  Acad.  Arte  and  Sol.,'  xi?.  (1879)  p.  190  ;  'Nature,'  xx.  (1879) 
p.  534. 
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No  better  idea  eaii  be  giyen  of  the  yalae  of  this  extraordinary 
collection  than  by  stating  that  there  are  deecribed  in  this  list  no  leas 
than  forty-fonr  new  species.  At  the  time  of  the  publication  of 
Agassiz's  'Beyision  of  the  Echini/  there  were  scarcely  over  two 
hundred  species  of  Echini  known,  and  since  that  time  less  than  fifty 
species  have  been  added  to  the  list.  In  the  specific  diagnosis  of  the 
species  only  the  principal  localities  are  giyen;  the  details  are  le- 
served  for  the  full  report,  which  we  beHeve  is  in  good  progresB, 
many  of  the  requisite  illustrations  being  already  engrayed. 

Anal  Plates  of  Echinocidaris.* — Professor  F.  Jef&ey  Bell  draws 
attention  to  the  fact  that  the  number  of  anal  plates  in  this  genus  is 
not  so  constantly  four  as  the  student  would  be  led  to  think  from  the 
statements  made  by  all  the  writers  who  have  defined  it ;  it  was  first 
noticed  by  Professor  Alex.  Agassiz,  that  a  specimen  of  E.  Dufream 
might  have  five  anal  plates^  while  Mr.  Bell's  observations  show  that 
the  number  not  only  varies  in  the  species  in  question,  but  in  other 
species  also  of  the  same  group ;  and  that  the  variation  may  not  be 
confined  to  these  being  only  one  more  in  numb^,  but  that  there  may 
be  as  few  as  three,  and  as  many  as  six,  or  even  ten  ;  in  those  examines 
in  which  there  were  six  or  ten,  it  is  curious  to  note  that  two  of  tiie 
anal  plates  retain  the  characteristic  form  of  a  right-angled  triangle, 
and  together  occupy  about  one-hdf  the  anal  area.  From  the  figures 
given  by  Professor  Bell,  it  would  seem  that  the  variations  are  ex< 
hibited  in  nine  out  of  fifty-four  specimens  examined. 

In  a  fnr&er  paper  |  Mr.  Bell  describes  and  figures  the  dentary 
apparatus  of  three  species  of  the  genus  Tripnetutes,  which  exhibit 
gradational  characters  of  apparently  considerable  importance  in  the 
determination  of  species. 

Coelenterata. 

Phylogenv  of  the  Ctenojphora.| — Professor  HACckel  has  recently 
read  to  Uie  Jena  Society  (16  May,  1879)  an  important  paper  on  this 
subject ;  the  notice  has  for  its  basis  a  new  form  of  the  AnthomedussB 
to  which  Haeckel  has  given  the  name  of  Ctenaria  ctenophora. 

The  author  commences  by  pointing  out  that  the  morphological 
characters  of  the  Coelenterata  are  such  as  to  lead  to  a  firm  belief  in 
their  common  ancestry ;  these,  which  are  best  seen  in  the  Hydrome- 
dusas,  have  not  been  quite  so  obvious  as  regards  the  Gtenophora ;  the 
majority  of  modem  zoologists  have  associated  them  more  or  less  inti- 
mately with  the  Anthozoa,  but  so  long  ago  as  1866,  Professor  BEaeckel 
suggested  that  they  were  more  closely  allied  to  the  Hydrozoa,  and  this 
view  later  observations,  but  more  especially  those  now  to  be  recorded, 
considerably  support.  The  Pacific  form  under  investigation  is  regarded 
as  being  intermediate  between  the  Gemmaria-like  Anthomedusae  and 
the  Cydippoid  Cteuophora ;  the  whole  result  may  be  sammed  up  in 
saying  that  the  Cteuophora  appear  to  have  been  developed  firom  the 
Antbomedusffi,  and  especially  £om  the  family  of  the  Cladonemid». 

A  most  interesting  part  of  the  paper  is  a  review  of  the   more 

•  •Proc  Zool.  Soc,'  1879,  p.  436.  f  Loc  cit,  p.  665. 

t  *  Koemofl,'  iii.  (1879)  Part  5. 
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important  homologies  between    the  Ctenophora    and  the  Mednsffi 
(spedallj  Cydippe  and  OtefMria). 

Gtknofhora.  Obaspedota  (Cladonemida). 

1.  Gastric  oayity =  Umbrella-cavity. 

2.  Oral  margin =  Umbrella-margin. 

3.  Inner  8Qi%ice  of  eastrio  cavity      ..    =  Sabumbrella. 

4.  Mouth  of  infiindiDulum  ..   =  Primitive  simple  Medasa-mouth. 

5.  The  two  lateral  pouches  for  the)     TThe  two  lateral  pouches  for  the  ten- 

tentacles      /    \    tacles  found  in  some  Cladonemida. 

6.  The  two  lateral  tentodes      ..      ..   =PcraSSiote!''"^    ^''''^^'^  ""^   '^°''' 

7.  Theeightadradial«ctenophores"    =  JThee^^adradial  lines  of  some  Antho- 

It  is  also  pointed  out  that  the  four  primitiTe  peri-radial  canals  of 
the  Ctenophora  appear  to  be  homologous  with  the  four  peri-radial 
canals  which  are  found  permanently  in  the  majority  of  the  Graspedota; 
the  eight  adradial  canals  of  the  Ctenophora,  which  are  formed  by  the 
division  of  the  four  peri-radial  ones,  are  also  to  be  found  in  some 
Cladonemida ;  while  tiiose  pinnate  branches,  which  are  in  the  Cteno- 
phora conyerted  into  genital  glands,  form  either  generative  glands  in 
some  Craspedota  {Chnionemus,  Ptychogena)  or  simple  glands  which 
haye  no  generative  function  {CcUahlema^  Gienaria), 

Cienaria  ctenophora^  which  belongs  to  the  family  of  the  Cladonemida, 
has  an  ovate  umbrella  provided  on  its  outer  surface  (exumbrella)  with 
eight  adradial  meridional  costce^  which  are  principally  made  up  of 
rows  of  nrticating  cells,  and  these  are  the  parts  which  are  homologous 
with  the  "  ctenophores  "  of  the  Ctenophora ;  the  subnmbrella  has  its 
musculature  only  feebly  developed  and  passes  into  a  delicate  velum. 
The  gastric  cavity  is  small  and  is  separated  by  a  constriction  from  a 
large  and  pyriform  apical  cavity,  which  occupies  the  aboral  third  of 
tiie  umbrella ;  this  latter  is  homologous  with  the  ^  infundibulum  "  of 
^e  Ctenophora  and  with  the  "  brood-cavity "  of  Eleutheria.  The 
mouth  is  surrounded  by  sixteen  simple  tentodes.  Four  simple  and 
hemispherical  gonads  (generative  glands)  lie  in  the  wall  of  the  gastric 
eavity;  four  siiort  peri-radial  canals  arise  from  the  constriction 
between  the  gastric  and  apical  cavities  and  soon  bifurcate  to  form 
eight  adradial  canals  which  pass  to  the  margin  of  the  umbrella ;  these 
eight  canals  are  provided  with  glandular  diverticula  and  are  con- 
nected together,  at  the  margin,  by  a  circular  canal;  with  this  last 
there  are  connected  two  peri-radial  tentacles,  which  form  two  long 
hollow  tubes,  which  are  beset  with  a  series  of  lateral  filaments.  From 
these  notes  it  will  be  gathered  that  although  Ctenaria  presents  us 
with  nothing  new,  it  unites  in  itself  a  number  of  characters,  of  which 
a  part  only  have  been  hitherto  observed  in  any  one  genus  of  the 
Anthomedusffi ;  thus  it  has,  for  example,  the  eight  urticating  costao  of 
Eciopleuray  the  apical  cavity  of  Eleuiheriay  the  gastric  cluuracters  of 
CyUeis^  the  gastro-oanal  arrangement  of  Cladonema,  and  the  pinnate 
tentacles  and  tentacle-pouches  of  Oemmaria, 

After  dealing  with  the  important  questions  of  the  homologies 
of  the  difierent  parts  in  the  Medusao  and  the  Ctenophora,  Professor 
Haeokel  comes  to  a  consideration  of  the  ontogeny  and  phylogeny 
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of  the  latter  group ;  as  to  the  former  point  it  is  to  be  obserred  that 
cenogenetic  arrangements  obtain  very  largely;  the  history  of  the 
germ  is  compressed  and  simplified,  owing,  doubUess,  in  large  measure 
to  the  great  deyelopment  of  the  food-yolk.  The  results,  howeTer,  of 
the  elaborate  comparison  which  has  been  instituted  between  the 
organs  of  the  Ctenophora  andjof  the  Anthomedus»  seem  to  make  it 
highly  probable  that  the  Ctenophora  took  their  origin  in  the  Cla- 
donemicUe,  and  had  for  their  ancestors  Hydroid  polyps  of  the  Tubularian 
group. 

The  author  finally  remarks  that  the  most  important  ontogenetde 
character  in  the  Ctenophora  is  that  the  funnel  is  the  first  organ  to 
appear,  and  that  from  this  there  are  given  oft'  four  peri-radial  canals, 
which,  by  bifurcation,  give  rise  to  eight  adradial  ones.  It  is  only 
after  this  that  the  so-oalled  stomach,  which  is  invested  by  ectoderm, 
appears. 

Zoantharia  malacodermata  of  the  Coasts  of  Karseilles.* —  M. 
Jourdan  gives  a  short  account  of  his  investigations  into  the  stmctare 
of  these  animals,  in  which  he  points  out  that  the  walls  of  their  body 
consist  of  three  layers,  (1)  an  external  cellular  layer  or  ectodermio ; 
(2)  a  fibrous  and  mesodermic ;  and  (3)  cellular  and  endodermic 

In  the  ectoderm  there  are  to  be  found  among  other  stmcturee 
epithelial  elements  which  are  probably  sensitive  and  are  apparently 
**  analogous  "  to  the  chromatophore-pouches  found  in  Actinia  equina  ; 
the  presence  of  neuro-muscular  cells  is,  it  may  be  noted,  distinctly 
reported.  The  structure  of  the  mesodermal  layer  of  Cerianihus  was 
found  to  be  different  to  that  of  the  other  zoanth  malacodermata ;  it  is 
stated  to  be  composed  of  a  thick  muscular  layer  covered  in  by  two 
planes  of  connective  tissue ;  there  are  in  it  smooth  muscular  fibres 
which  are  longitudinal  in  direction  and  are  arranged  in  radiating 
laminsD ;  below  the  internal  fibrous  layer  there  is  a  layer  of  circular 
muscular  fibres.  The  fibrous  layer  of  CaUiactis  is  stated  to  be  ex- 
ceptionally thick  and  to  be  traversed  by  permanent  pores  in  addition 
to  being  provided  with  a  number  of  spots  of  circular  muscular  fibres 
which  seem  assuredly  to  act  after  the  manner  of  a  sphincter. 

The  tentacles,  which  have  the  same  structure  as  the  walls  of  the 
body,  are  characterized  by  the  presence  of  a  layer  of  longitudinal 
muscles  subjacent  to  the  ectoderm ;  the  oesophagi  walls  have  like- 
wise the  same  structure  as  the  body-walls,  but  Iheir  external  cellular 
layer  is  remarkable  for  the  presence  of  special  glandular  elements. 

M.  Jourdan  promises  more  detailed  observations. 

Blastology  of  the  Coral8.t— Br.  W.  Haacke,  of  Jena,  deals  with 
this  subject  in  a  paper  which  is  couched  in  the  language  of  Haeckelian 
morphology.  After  pointing  out  the  absence  of  any  good  evidence  as 
to  the  metamerio  characters  of  the  corals,  the  author  states  that  he 
regards  the  typical  form  as  being  a  simple  pyramid,  the  base  of  which 
corresponds  to  the  oral  and  the  apex  to  the  aboral  end  of  the  body  of 
the  coral  "  person." 

•  •  Comptes  Bendus,'  Ixzxiz.  (1879)  p.  452. 
t  *  Jenaid.  Zeitochr.,'  xiii  (1879)  p.  269. 
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The  Octocoralla  or  Alcyonaria  offer  the  simplest  conditions ;  in 
correspondence  with  the  eight  tentacles  ranged  round  the  peristome, 
the  gastric  cavitj  is  provided  with  eight  "mesenterial"  filaments, 
which  form,  in  the  oral  half  of  the  hody,  gastric  filaments,  and  in  the 
ahoral,  generative  saroosepta;  these  eight  divisions  are  the  indica- 
tions of  the  presence  of  eight  parameres^  and  a  half  of  each  forms  an 
antimere.  After  a  series  of  considerations  of  the  results  attained  to 
by  a  number  of  observers,  of  which  it  is  impossible  to  present  any 
abstract,  the  author  comes  to  the  conclusion  that  the  body  of  the 
Octocoralla  is  formed  of  eight  unequal  parameres,  which  are  so 
arranged  round  the  primary  axis  as  to  give  to  the  body  the  appearance 
of  a  bilateral  symmetry ;  but  the  author  is  careful  to  point  out  that 
this  last  application  is  a  somewhat  wide  one,  and  that  all  we  can 
justly  say  is  that  the  Alcyonarian  is  octamphipleural. 

The  Hezacoralla  offer  some  points  of  difficulty,  inasmuch  as  the 
number  of  their  divisions  may  reach  to  several  hundreds  in  some 
forms,  and  this  multiplication  of  secondary  and  tertiary  systems  leads 
to  the  difficult  question  as  to  whether  they  each  correspond  to  a  para- 
mere  ;  if  we  accept  the  view  that  each  tentacle  corresponds  to  a  para- 
mere,  then  if  we  take  such  a  form  as  Actinia  meaembryarUhemum,  in 
which  there  are  192  tentacles,  we  find  that  the  six  largest  tentacles  of 
the  first  cycle  correspond  to  the  six  largest  parameres ;  and  that  they,  as 
well  as  the  next  succeeding  cycles  of  6,  12,  24,  and  48  tentacles  will 
be  each  of  them  bilaterally  symmetrical  (eudipleural) ;  but  as  this  will 
not  apply  to  the  sixth  cycle  of  96,  in  which  the  proper  sarcosepts  are 
not  paired,  and  they  consequently  would  be  asymmetrical,  it  is  difficult 
to  see  how  the  view  of  Eoch,  by  which  each  tentacle  is  regarded  as 
corresponding  to  a  paramere,  can  be  substantiated.  To  this  is  opposed 
the  view  of  Professor  Haeckel,  who  regards  each  paramere  as  a  sixth  of 
the  coral  "  person,"  and  as  made  of  six  interradiid  (of  the  second  cyde) 
and  of  six  times  thirty-one  tentacles,  of  which  the  median  (peri-radial) 
one  belongs  to  the  firist  cycle,  and  the  lateral  (adradial)  thirty  to  the 
Srd,  ith,  5th  and  6th  oydes  respectively.  This  view  appears  to  recom- 
mend itself  to  Dr.  Haacke,  who  finds  in  EuphyUia  s^ieniscua  the  six 
parameres  very  distinctly  marked  out  by  their  coloration. 

In  the  Tetracoralla  tiiere  are  four  parameres. 

As  to  the  development  of  the  different  groups,  we  know  very  little 
as  to  the  stages,  subsequent  to  the  gastrula,  in  the  Octocoralla; 
Eowalewsky's  figures  seem  to  indicate  that  when  the  eight  parameres 
are  formed,  the  two  lateral  are  much  the  larger,  and  this  observation 
shows  how  it  is  possible,  although  indeed  &e  ellipse-shaped  mouth 
would  do  just  as  well,  to  draw  a  dorso-ventral  median  plane  through 
the  creature ;  similarly,  the  greater  length  of  two  of  the  gastric  fila- 
ments (E5lliker)  in  the  Pennatulidie,  supports  the  doctrine  of  the 
octamphipleural  character  of  the  Octocoralla,  to  which  we  have 
already  referred. 

There  is  somewhat  more  detailed  information  with  regard  to  the 
Hexacoralla*  Lacase-Duthiers  has  shown  that  in  the  gastrula  there 
are  first  developed  two  sarcosepts  perpendicular  to  the  median  plane 

♦  Of.  Dana's  'Atlas  of  Corals,'  pi.  vi.  fig.  1. 
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of  the  body ;  Dr.  Haaoke  is,  however,  careful  to  point  out  that  this 
"  bilaterally-sjininetrical"  stage  is  not  to  be  confounded  with  that 
which  obtains  in  the  Yertebrata,  for  the  Utter  are  only  comparable  to 
a  single  paramere  made  np  of  two  antimeres  set  on  either  side  of  a 
median  plane,  while  in  the  coral  there  are  two  parameres  even  at  this 
stage ;  two  new  sarcosepts  then  appear  and  the  htrral  becomes  tetra- 
plenral,  and  this  stage  is  followed  by  the  hexamphiplenral  stage, 
which  is  only  of  short  duration ;  other  sarcosepts  are  developed,  and 
twelve  can  shortly  be  made  out ;  hereafter,  in  some  forms,  the  number 
of  sarcosepts  is  increased.  As  to  the  cause  of  this  apparent  bilateral 
symmetry,  the  author  considers  that  the  dipleural  form  of  the  Yermes 
and  other  Bilateria  is  to  be  easily  referred  to  a  creeping  mode  of  life, 
to  locomotion  in  a  definite  direction,  while  the  regularly  pyramidal 
form  is  due  to  adaptation  to  a  sessile  mode  of  life.* 

Jn  conclusion,  he  points  out  the  natural  characters  of  the  group 
of  the  Octocoralla,  which  never  have  either  more  or  leas  than  eight 
tentacles  and  sarcosepts ;  while  the  difficulties  as  to  the  Hezacoralla 
are  resolved  by  showing  that  the  number  six  recurs  with  sufficient 
constancy  to  justify  us  in  believing  in  the  arrangement  having  been 
transmitted  from  a  six-rayed  ancestor ;  this  arrangement  may,  how- 
ever, have  become  subsequently  obscured  by  the  formation  of  a  larger 
number  of  sarcosepts. 

Porifera. 

Spongiologioal  Studies.t— A  paper  under  this  title  has  just  been 
published  by  Professor  E.  Metschnikoffi 

1.  Development  of  Halisarca  Dujardinii. — Of  the  two  Neapolitan 
varieties  investigated,  one  corresponded  with  F.  E.  Schulze's  descrip- 
tion, while  the  other  was  distinguished  by  forming  thin,  soft,  slimy 
incrustations  on  stones.  The  larvsd  of  the  two  were  similar,  except 
that  that  of  the  first  was  twice  as  large  as  that  of  the  second.  The 
spermatozoa  of  the  adult  occurred  in  seminal  capsules  with  a  distinct 
epithelial  investment.  The  younger  ^gs  were  beset  with  large  club- 
shaped  processes  of  their  substance,  standing  out  at  right  angles  to 
the  surface,  and  completely  disappearing  as  the  egg  reaches  maturity. 
No  true  vitelline  membrane  was  observed,  but  a  thin  investment  to  ^ 
egg  existed,  probably  formed  of  endothelial  cells. 

Tolk-division  is  complete.  The  first  four  blastomeres  are  similar, 
but  afterwards  a  distinction  is  observable  in  larger  and  smaller  masses 
arranged  radially  around  the  blastocele.  The  latter  is  at  first  small, 
becoming  practically  obliterated  at  one  stage  of  division,  but  latterly 
appears  again,  and  increases  in  size,  the  larva  then  consisting  of  a 
single  layer  of  cylindrical  cells  surrounding  a  large  central  cavity.  In 
this  cavity,  a  number  of  cells  now  appear,  constituting  the  mesoderm; 
their  exact  mode  of  origin  was  not  ascertained,  owing  to  the  opacity 
of  the  embryos.  The  mesoderm  cells  are  of  two  kinds,  ordinary,  finely 
granular  cells,  and  "  rosette-cells,"  with  large,  highly-refracting  gra- 
nules :  these  latter  are  by  far  the  more  numerous  and  undergo  rapid 
multiplication,  completely  filling  up  the  segmentation  cavity. 

♦  Cf.  Hatsohek,  this  Journal,  ante,  p.  567. 
t  *  Zeitschr.  wiss.  Zool.,'  xxzii.  (1879)  p.  349. 
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The  ectoderm  cells  next  acquire  long  cilia,  and  those  in  the  region 
of  one  pole  of  the  now  elongated  embryo,  nndergo  a  slight  increase  in 
thickness ;  the  embryo  will  afterwards  become  attached  by  this,  its 
posterior  end.  But  the  differentiation  of  the  ectoderm  into  cells  of 
two  kinds  is  only  temporary :  as  it  further  increases  in  size  tho  cells 
once  more  become  uniform.  In  the  meantime  the  granular  cells  of  the 
mesoderm  increase  in  number,  filling  up  large  interspaces  between  the 
rosette-cells,  which  preyiously  were  in  dose  contact. 

The  cilia  next  become  converted  into  slowly  moving  processes,  and 
eventually  disappear,  leaving  the  ectoderm  as  a  layer  in  which  the 
separate  cell-bodies  are  only  distinguishable  by  &e  aid  of  silver 
nitrate :  the  outermost  layer  of  the  cells,  at  the  same  time,  becomes 
firm  and  cuticle-like. 

After  a  pause  of  two  days  in  development,  the  formation  of 
the  canals  begins, — ^Metschnikoff's  account  of  tlds  process  being  of 
the  highest  interest.  These  cavities  are  formed  by  a  grouping  of  the 
granular  mesoderm  cells,  which  become  arranged  side  by  side,  around 
intercellular  i^Mtces,  so  that,  in  this  case,  the  endoderm  is  actually  a 
secondary  product  of  the  mesoderm. 

2.  Anatomical  Observations  on  Ascetta. — The  author  was  able  to 
prove  conclusively  the  presence  of  a  true  ectoderm,  instead  of  a  syncv- 
tium  as  Haeckel  maintains,  the  contours  of  the  cells  being  well  brought 
out  by  silver  nitrate.  Haeckers  statement  that  the  lowest  sponges 
consist  merely  of  ectoderm  and  endoderm  is  also  denied :  a  distinct 
mesoderm  was  found  in  Ascetia^  in  the  interior  of  the  granular  amoeboid 
cells  of  which  the  spicules  were  found  to  be  produced,  and  not 
in  the  gelatinous  interstitial  substance.  Nothing  new  was  made 
out  as  to  the  structure  of  the  endoderm,  but  the  observations  of 
Haeckel  and  Garter  as  to  the  passage  of  ciliated  into  amoeboid  cells 
were  confirmed. 

8.  Embryological  Observations  on  Calcareous  Sponges. — ^In  Aseeita 
primordialis  the  process  of  development  resembles  closely  that  de- 
scribed above  in  Halisarca.  A  one-layered  blastula  is  formed,  and 
from  its  cells  large  granular  mesoderm  cells  are  produced,  which 
accumtdate  in,  and  finally  fill  up  the  segmentation  cavity.  Amongst 
these  large  granular  cells  occur  small  elements  with  few  granules, 
probably  the  foundation  of  the  endoderm.  In  A.  hlanca,  the  formation 
of  mesoderm  cells  is  confined  to  the  lower  pole  of  the  ovoidal  blastula, 
the  process  having  some  resemblance  to  one  of  invagination.  But  in 
neither  species  is  there  any  true  gastrula  stage;  the  inner  set  of 
cells  forms  a  mere  parenchymatous  mass,  and  never  a  definite  epithe- 
lioid layer ;  from  this  mass  endoderm  and  mesoderm  are  subsequently 
differentiated. 

In  Sycandra  raphanus^  Metschnikoff  confirms  his  own  earlier  and 
Schulze*s  later  observation,  that  the  ciliated  hemisphere  of  the  blas- 
tula undergoes  invagination  within  the  non-ciliated,  and  not  vice  versd^ 
as  Schulze  formerly  believed.  In  the  blastula,  previously  to  invagina- 
tion, a  cavity  was  observed  in  the  non-dliated  hemisphere,  dividing  the 
latter  into  two  layers  of  cells,  an  internal  in  contact  with  those  of  the 
dilated  hemisphere,  and  an  external.    The  former  remain  large,  and 
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form  the  mesoderm,  probably  aoswering  to  the  internal  edl-mads  of 
Haliaarca ;  the  latter  become  flattened  and  form  the  ectoderm. 

At  the  conclusion  of  the  inTagination  process,  when  the  blasto- 
pore has  closed  np,  the  embryo  consists  of  an  external  layer  of  ecto^ 
derm  cells,  and  an  external  mass  of  large  cells  in  which  are  seen  the 
developing  spicohe.  The  ectoderm  cells  send  out  pseQdopodi%  and 
confer  upon  the  whole  larva  the  power  of  execnting  amoeboid  move- 
ments. While  these  continue  no  distinction  between  the  ectodeim 
cells  can  be  seen,  but  if  the  larva  is  irritated,  by  touching  it  with  a 
needle,  the  pseudopodia  are  drawn  in,  and  the  cell-contours  become 
evident,  so  that,  as  in  AsceUOy  the  syncytium  theory  breaks  down. 

In  Leucandra  the  developmented  process  is  essentially  the  same ; 
so  that  there  are  two  types  of  development  amongst  the  calcareous 
sponges,  one  represented  by  Asceita,  the  other  by  Sycandra^  Leucandra^ 
and  Aseandra, 

4.  The  Ingestion  of  NtUriment  in  Sponges. — ^Metschnikoff  directly 
observed  the  ingestion  of  carmine  in  HdUsarcay  Aseetia^  and  SpongiUoy 
by  both  the  endoderm  and  the  mesoderm  cells,  but  in  neither  case  by 
the  ectoderm.  In  Ascetiay  also,  the  extrusion  of  particles  from  a  spon- 
taneously formed  aperture  in  a  cell  was  observed.  In  SpongtUa  the 
cells  of  the  ciliated  chambers,  like  those  of  the  ectoderm,  were  not 
observed  to  take  in  nutriment;  this  has  an  important  bearing  on 
Balfour's  theory.* 

In  Halisarca  it  was  also  observed  that  when  the  sponge  was  over- 
fed, the  endoderm  cells  increased  to  such  an  extent  by  the  ingestion 
of  carmine,  that  the  canals  disappeared  entirely,  and  the  sponge 
appeared  like  a  mass  of  carmine,  disk  much  shorter,  containing 
amoeboid  cells,  with  an  ectodermal  investment.  This  phenomenon  is 
interesting  as  being  of  the  same  nature  as  the  obliteration  of  the 
alimentary  canal  during  digestion,  in  certain  Turbellarians.f 

5.  General  Bemar1e$. — The  author  mentions  having  found  a  Spon- 
gilla  in  which  there  was  no  trace  of  ciliated  chambers,  and  states 
further  that  he  has  observed,  in  the  young  of  this  species,  the  cham- 
bers disappear,  and  subsequently  reappear — ^the  amceboid  or  parenchy- 
matous ceUs  undergoing  conversion  into  ciliated  cella  The  conclusion 
deduced  from  this,  that  the  "  ^idoderm  "  is  formed  periodically  from 
"  mesoderm,"  and  is  therefore  a  secondary  structure,  is  borne  out  by 
the  facts  of  development  as  seen  in  HaJUsaroa  (Metschnikoff),  Apl}f»3ia 
(Schulze),  and  other  genera,  in  which  the  embryo  consists  of  a  solid 
mass  of  parenchyma  with  an  ectodermal  investment.  This  lends 
support  to  the  view  that  the  true  primary  germ-lamell»  are  the  ecto- 
derm or  epiblast,  and  a  neutral  parenchymatous  internal  layer  (lower 
layer  cells  of  Yertebrata),  from  which  latter  the  mesoderm  or  meeo- 
blast,  and  the  endoderm  or  hypoblast  take  their  rise  as  secondary 
formations. 

The  author  concludes  with  some  criticisms  on  the  gastrula  theory 
of  Haeckel  and  the  planula  theory  of  Bay  Lankester.  He  oonsiden 
that  the  stage  originally  succeeding  the  blastula  (a  hollow  sphere  of 

♦  *  Quart.  Journ.  Micr.  SoL,'  January  1879,  and  this  Journal,  tmUy  p.  177. 
t  This  Journal,  anUy  p.  287. 
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similar,  ciliated  cells)  was  not  the  gastrula,  but  the  parenchyvfiella^  or 
plannla  with  internal  mass  of  parenchyma,  and  that  this  arose  from  the 
blastnla,  by  some  of  the  cells  of  the  latter  losing  their  cilia  and  making 
their  way  into  the  blastocele,  like  the  reproductive  cells  of  Vdvox. 
This  theory,  according  to  which  the  gastrula  is  a  secondary  larval 
form,  is  supported  by  the  absence  of  a  gastrula  stage  in  the  lower 
sponges  and  coelent^tes,  by  the  fact  that  the  gastrulie  of  different 
animals  are  not  homologous,  and  by  the  occurrence  of  pseudogastrulo. 

Development  of  Homy  Sponges.*— Dr.  C.  Keller,  of  Ztlrich, 
records  the  following  observations  on  the  development  of  Chalinula 
made  at  the  Zoological  Station,  Naples. 

Multiplication  is  both  asexual  (by  buds)  and  sexual :  the  breeding 
season  being  in  March  and  April.  The  sexes  are  separate :  before 
sexual  maturity  both  sexes  have  a  brownish-yellow  colour;  at  the 
breeding  season,  the  female  becomes  rose-red,  and  finally  yellowish 
red.  It  takes  about  twelve  to  fifteen  hours  for  the  larvad  to  escape : 
afterwards  the  sponge  rapidly  dies  down.  The  egg  is  surrounded 
with  a  special  follicular  investment.  Yolk-division  is  amphiblastic 
(total,  but  unequal)  :  no  cleavage  cavity  was  observed. 

An  amphigastrula  was  formed  with  an  epiblast  formed  of  a  single 
layer  of  flagellate  cells,  and  giving  rise  to  the  adult  ectoderm ;  and  a 
hypoblast  which  forms  both  mesoderm  and  endoderm  of  the  adult. 

Protozoa. 

Beticnlarian  B]uzopods.t— Mr.  H.  B.  Brady  continues  his  account 
of  the  '  Challenger '  specimens.  The  greater  part  of  the  paper  is 
taken  up  with  systematic  descriptions  of  species,  of  which  the  follow- 
ing are  new: — Frondicularia  compta,  Flabdlina  fdiacea,  Bamulina 
^Mndifera,  Uvigerina  puncia  and  U,  interrupta,  Sagrina  virgula,  and  S. 
.dtoaneata,  SpiriUina  incequcUis,  S,  liwbata,  and  8.  dxxmica,  Planorbulina 
echmaia^  Olcbigerina  CBquikUeralis,  O.  digitata,  and  G,  conghbaia. 

The  part  of  the  paper  of  greatest  general  interest  is  the  con- 
cluding section,  *' Notes  on  Pelagic  Foraminifera."  The  forms  at 
present  known  to  occur  at  the  surface  are: — Glohtgerina  huUoidea^ 
inflata,  ruhray  sacctiUfera,  conghbaia,  sjid^cequilcUeralis ;  G.  (Orhulina) 
universa  ;  Hastingerina  pelagica^  do.  var.  Murrayana  ;  PuUenia  oblique- 
Joeulaia;  Sphceroidina  dfhiscena;  Pandeina  nitida;  Pulointdina 
Menardiiy  do.  var.  tumida^  P.  CanariensUy  crasaa,  and  Micheliniana ; 
Oymbalopora  huUoidea  ;  and  GhiloBtomeUa  ovoidea. 

As  to  the  question  whether  Foraminifera  live  both  at  the  bottom 
and  at  the  surface,  the  author  summarizes  the  more  important  facts  as 
follows : — 

1.  We  have  positive  evidence  that  Foraminifera  do  live  at  the 
bottom  of  the  deep  sea,  firom  the  common  occurrence  at  great  depths 
of  certain  forms  with  composite  or  arenaceous  tests;  and  we  have 
negative  evidence  in  the  same  direction  in  the  entire  absence  from 

•  »Zool.  Anzeiger,'  ii.  (1879)  p.  802. 

t  *  Quart.  Joura.  Micr.  Sci.,'  xix.  (1879)  p.  261 ;  see  also  this  Journal,  ante. 
p.  276. 
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the  mirhce  fknn*  of  many  hyaline  genera  which  aie  abundant  in 
bottom  dredgingB. 

2.  Both  in  Pulvinulina  and  Olobigerina  (bnt  notably  in  PuUfi^ 
nuUna)  species  closely  allied  to  the  surface  forms  are  found  in  the 
bottom  ooze,  though  they  neyer  occur  at  the  surface ;  amongst  others, 
QlMgervna  dubia  and  O.  digitata^  Pulmnulina  eiegans^  P.  Karsteni^ 
P.  pavperata,  and  P.  favus.  Hence  there  is  no  ck  priori  improbability 
that  the  other  members  of  the  same  genera  are  capaUe  of  supporting 
life  at  the  bottom. 

8.  A  comparison  of  specimens  of  the  same  species,  taken  at  the 
surface  and  at  the  bottom,  demonstrates  at  least  that  the  average  size 
of  the  former  is  less  than  of  the  latter,  and  that  the  thickness  of  the 
oell-wall  of  the  largest  surface  specimens  bears  no  comparison  with 
that  of  adult  bottom  specimens. 

4.  Nothing  comparable  to  the  thick-sheUed  OrbidiwB^  still  less 
to  those  with  tests  composed  of  several  layers,  is  to  be  met  with  in 
the  surface  fauna. 

5.  No  surface  Olchigerincs  have  hitherto  been  obtained  by  means 
of  the  towing  net  from  points  on  our  own  shores  at  which  they  are 
found  at  the  bottom. 

6.  A  fact  adduced  by  Dr.  Wallich,  of  some  weight,  as  I  think, 
namely,  that  Olobigerina  shells  are  found  in  the  digestive  cavities  of 
OphiocomoB  living  at  the  bottom  at  great  depths. 

7.  The  testimony  of  many  experienced  observers  (Ehrenberg, 
Parker  and  Jones,  Wallich,  and  others),  that  the  OlobigerincB  in  the 
small  soundings  which  they  had  for  examination  contained  the 
saroode  bodies,  the  colour  and  nature  of  which  each  has  described, 
with  which  statement  the  author's  results  from  the  material  taken  in 
the  "  tow  net  attached  to  trawl "  generally  agree. 

On  the  whole,  Mr.  Brady  is  inclined  to  think  that  these  lowly 
organisms  may  be  both  deep-sea  and  pelagic,  their  simple  organisa- 
tion enabling  them  to  live  equally  well  at  the  surface  and  on  tiie  sea 
bottom. 

Structure  of  Haliphysema  TumanowicziL* — ^This  interesting  or- 
ganism, as  to  the  nature  of  which  so  much  discussion  has  lately  been 
made,  has  now  been  examined  by  Professor  Bay  Lankester,  who 
arrives  at  the  conclusion  that  Haliphysema  is,  as  Mr.  Saville  Kent  and 
Mr.  Carter  believe,  a  Beticularian  Bhizopod,  and  not,  as  Professor 
Haeckel  thinks,  a  sponge.  Of  the  specimens  examined,  furnished  by 
Mr.  Kent,  some  were  £tesh,  others  preserved  in  chromic  acid. 

It  is  unnecessary  to  say  anything  about  the  well-known  spicular  test; 
the  point  of  chief  interest  is  Professor  Lankester's  description  of  the 
contents.  These  were  best  made  out  in  chromic  acid  specimens  mounted 
in  balsam  and  crushed  so  as  to  crack  the  test  and  allow  of  the  sep^ 
ration  of  the  soft  internal  substance.  The  latter  was  found  to  be  **  a 
continuous  mass  of  protoplasm,  exhibiting  no  cential  cavity,  and 
devoid  of  all  structure."  Scattered  through  the  protoplasm  are  great 
numbers  of  vesicular  nuclei,  like  those  of  Pelomyxa^  and  most  abundant 
in  the  basal  or  prominent  portion  of  the  "  core  of  protoplasm. 
•  *  Quart.  Journ.  Micr.  Sci./  xix.  (1879)  p.  476. 
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At  the  distal  end,  tbe  protoplasm  contamed  bodies  maoli  larger 
than  the  nuclei,  the  smaller  of  which  consisted  of  mere  vacuolated 
protoplasm,  while  the  larger  were  composed  of  granular  protoplasm 
with  a  nucleus ;  none  possessed  a  cell-membrane.  There  was  eyidence 
that  these  egg-like  bodies  multiply  by  division.  They  agree  with  the 
**  ova  "  fign^  by  ELaeckel,  and*  are  of  quite  the  same  nature  as  the 
nucleated  germs  of  some  Foraminifera. 

The  protoplasm  itself  "  has  the  appearance  of  being  built  up  by  a 
meshwork  of  fine  fibrillsB,  or,  to  put  it  in  another  way,  appears  to 
consist  of  denser  substance,  honeycombed  by  very  small  '  vacuoles,' 
or  spaces  of  less  dense  substance." 

The  external  protoplasm,  first  seen  by  SaviUe  Kent,  was  observed 
in  some  of  the  preserved  specimens,  having  been  fixed  by  the  chromic 
acid  in  the  "  streaming "  condition  on  some  of  the  spicules.  Nuclei 
were  sometimes  found  imbedded  in  it,  so  that  these  evidently  are 
carried  out  of  the  test  in  the  stream  of  protoplasm. 

Professor  Lankester  concludes  as  follows : — **  From  the  preceding 
account  it  appears  that  the  structure  of  Haliphysema  is  not  quite  so 
simple  as  that  which  has  been  supposed  to  characterize  the  body-sub- 
stance of  the  Lituolida.  It  seems  to  me  very  possible  that  we  shall 
continually  find  among  the  larger  members  of  the  various  groups  of 
organisms  classed  as  *  Foraminifera '  as  high  a  structural  dififerentiation 
as  that  exhibited  by  any  of  the  naked  fresh-water  forms  of  Oymno- 
myxa  (Ehizopoda),  such  as  Pelomyxa,  Cldamydomyxa^  and  Actino^ 
spkasrium.  Possibly  when  means  are  taken  to  overcome  the  difficulties 
of  observation  presented  by  their  opaque  and  resisting  shells,  the  larger 
*  Foraminifera "  may  prove  not  only  to  be  nucleated,  but  to  bo  as 
highly  organized  (though  not  in  the  same  way)  as  the  Badiolaria." 

Professor  Lankester  seems  to  doubt  Mr.  Kent*s  suggestion  that  the 
organisms  from  which  Haeckel's  beautiful  figures  of  Haliphysema  were 
taken,  are  **  remarkable  isomorphs  or  external  fJEK^similes  of  the  Fora- 
miniferal  type." 

Observations  on  New  Infusoria.* — Dr.  Aug.  Oruber  gives  a 
short  preliminary  notice  of  some  new  forms,  which  appear  to  be  of 
great  interest,  and  of  which  he  promises  more  elaborate  details. 

Three  of  the  new  forms  occupied  ramified  tubes ;  these  creatures 
are  called  Stychotricha  aocialis^  Oocytricka  tubicola,  and  Maryna  socialts 
(gen.  nov.  et  sp.  nov.) ;  the  two  former  belong  to  the  hypotrichous,  and 
the  third  to  tiie  holotrichous  division  of  tiie  Infusoria :  the  author 
points  out  that  they  exhibit  considerable  analogies  to  the  colonial 
forms  described  by  Stein  as  existing  among  the  Flagellata.  TiUina 
magna  (n.  g.  et  n.  sp.)  exhibits  the  same  processes  of  division  as  were 
observed  by  Stein  in  Colpoda  cucullus.  The  two  new  marine  forms 
which  belong  to  the  genus  Cothumia  (VorticellidaB)  are  respectively 
remarkable,  (1)  C.  socialis  for  a  very  primitive  mode  of  forming 
colonies  —  the  new  individuals  formed  by  fission  always  remain 
attached  by  their  long  stalk  to  the  investments  of  the  older  forms, 
and  they  are  all  remarkable  also  for  the  formation  of  a  special  peri* 
stomial  operculum ;  (2)  in  C  operculata  there  is  also  an  operculum 
♦  •  Zool.  Anzeiger/  ii.  (1879)  p.  618. 
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whicb  is  specially  remarkable  for  the  attacbment  to  it  of  a  delicate 
membrane  which  arises  from  the  hinder  part  of  the  animal,  and  ig 
able,  when  the  animal  contracts  itself,  to  shut  down  the  opercnliim  of 
the  shell. 

Inflnenoe  of  the  different  Colours  of  the  Solar  Speotrom  <m 
Infdsoria.* — Senor  Seirano  y  Fatigati  has  instituted  experiments  on 
this  subject  with  results  agreeing  with  those  of  M.  E.  Yungt  in  tiie 
case  of  the  oya  of  frogs,  fish,  &c.,  viz.  that  the  riolet  rays  accelerate 
and  the  green  rays  reti^  the  deyedopment  of  Infusoria. 

Supposed  new  Fresh-water  Species  of  Freia. — See  'Proceedinga,' 
p.  989. 

Lifhamodba  discus,  a  New  Bhizopod.  —  This  interesting  form  is 
described  by  Professor  Bay  Lankester,]:  who  discoTcred  it  in  some 
water  sent  him  by  Mr.  Bolton  from  the  Olton  Bes^voir  near 
Birmingham. 

The  body  is  discoid,  and  has  a  diameter  of  ^^^  inch.  In  the  pro- 
toplasm of  which  it  is  composed  are  imbedded  a  great  number  of 
highly  refracting,  often  uniform,  concretions,  the  largest  of  them  yj^ 
inch  in  length,  but  most  of  them  not  more  than  a  quarter  of  tiiat  size. 
The  composition  of  these  curious  bodies  was  not  made  out ;  they  were 
not  affected  by  dilute  acetic  acid  or  potash,  but  were  dissolv^  by  strong 
hydrochloric  acid.  Probably  they  are  of  similar  nature  to  tlie 
granules  of  Amaibct. 

There  is  a  single  large  nucleus,  7^  inch  in  diameter,  of  an  irre- 
gularly trapezoidal  form,  and  enclosed  in  a  distinct  membrane.  It 
consists  of  a  ground-substanoe,  with  a  number  of  angglfty  granules 
imbedded  in  it. 

Included  food  materials — diatoms,  &c — ^were  observed  in  the  pro- 
toplasm, the  centre  of  which  is  occupied  by  a  Tory  large  contractile 
'^(^onole  ^^  inch  in  diameter ;  a  portion  of  the  contents  of  this  ''are 
discharged  periodically  to  the  exterior."  The  yeside  does  not  entirely 
collapse,  but  divides  into  two  smaller  ones,  which  afterwards  enlarge 
and  fuse  together. 

The  protoplasm  exhibits  a  distinct  vacuolar  structure,  especially 
well  seen  by  treatment  with  osmic  acid  and  picro-carmine.  In  this  it 
resembles  Greef 's  PoUmyxa. 

The  application  of  iodine  brings  out  the  presence  of  a  fine  cuticle, 
so  fine  that  it  is  ruptured  by  the  extrusion  of  the  pseudopodia.  These 
are  very  interesting :  their  protrusion  begins  "  with  a  minute  rnptnre 
of  the  cuticle.  Through  the  orifice  thus  produced  the  fluid  proto- 
plasm exudes  in  a  spherical  form,  and  as  it  increases  in  quantity  ike 
rupture  of  the  cuticle  is  increased,  whilst  concretions  from  the  more 
central  portion  of  the  disk-like  body  flow  into  the  enlai^ng  lobe. 
With  great  rapidity  the  whole  extrusion  appears  to  fuse  once  more 
with  the  disk,  and  a  new  rupture  or  extrusion  takes  place  at  anoUier 
point  of  the  margin.    A  new  cuticular  pellicle  must  be  formed  very 

♦  *  An.  80c  Esp.  Hist.  Nat.,'  viiL  (1879)  (Actae)  pp.  42-3. 

t  This  Journal,  afUe,  p.  188. 

X  *  Quart.  Joum.  Micr.  Sci.,*  xix.  (1879)  p.  484. 
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i^pidly  on  tbe  snrfaoe  of  the  hernia-like  extrosions  of  protoplasm." 
Ko  filamentons  psendopodia  were  obeeryed. 

The  characters  of  the  nuclei  and  cuticle  are  quite  peculiar,  and 
altogether  Lithafmxba  takes,  Professor  Lankester  considers,  a  yery 
distinct  position  among  the  amoeboid  Oymnomyza. 

New  Honeron.* — M.  Schneider  describes  a  new  form  of  this 
interesting  group  under  the  name  of  Moncbia  canfluens,  which  he  has 
found  in  freeh  water. 

In  its  simplest  form,  in  a  state  of  repose,  it  forms  a  small  and 
almost  spherical  mass  of  fine  granular  protoplasm,  which  has  a  bluish 
hue  by  transmitted  light,  and  is  provided  with  neither  nucleus  nor 
Tacuole  (Plate  XXYI ,  Fig.  1).  From  this  homogeneous  body  radiate 
in  aU  directions  pseudopodia  of  extreme  delicacy,  and  about  four 
times  as  long  as  it,  and  so  transparent  and  fine  as  to  be  almost  inyisible 
but  for  the  small  swellings,  which  are  placed  here  and  there  on  them, 
and  which  refract  the  light  more  strongly.  These  pseudopodia  are 
rectilinear,  moye  slowly  and  coalesce  at  fiieir  extremities,  so  that  they 
recalled  to  the  author  die  similar  processes  in  the  Foraminifera. 

When  the  creatures  become  actiye  they  lose  their  spherical  form 
and  move  about  by  a  general  contraction  of  their  bodiea  The  form 
which  they  then  take  yaries  much  less  than  in  other  Protozoa;  it  is 
usually  that  of  a  Sayoy  biscuit  inflated  at  the  ends  and  slightly  con- 
tracted in  the  middle,  the  extremities  being  the  seat  of  the  emission 
of  the  pseudopodia  (Fig.  4).  Sometimes  they  become  triangular,  when 
the  pseudopodia  radiate  from  each  apex ;  or,  again,  they  may  become 
much  more  irregular  and  giye  off  processes  from  eyery  protuberance 
(Pigs.  3  and  6). 

The  creature  was  neyer  obseryed  taking  in  food,  but  foreign 
bodies  were  often  obseryed  in  somewhat  great  numbelrs  in  its  interior, 
and  these  were  sometimes  contained  in  a  yacuole  of  digesting  matter, 
though  no  proper  contractile  yacuole  was  eyer  present. 

When  nutrition  has  effected  a  considerable  increase  in  the  size  of 
the  body,  growth  giyes  place  to  reproduction,  which  is  thus  effected : 
the  body  dongates  and  there  appears  a  central  constriction,  which, 
getting  narrower  and  narrower,  finally  disappears  altogether,  so  that 
there  are  two  indiyiduals  instead  of  one ;  but  this  does  not  happen 
yery  frequently ;  in  most  cases  the  two  spheres  remain  united 
(Fig.  2),  and  a  second  means  of  communication  between  them,  parallel 
to  Uie  former,  is  often  effected  by  the  fusion  of  two  of  their  pseudo- 
podia. As  often  as  this  relation  is  established,  the  bond  of  union 
widens  by  afflux  of  plasma  and  the  granules  of  each  body  pass  into 
that  of  the  other,  and  the  process  thus  begun  may  be  continued  until 
at  last  we  may  get  an  association  of  eight,  as  shown  in  Fig.  7 ;  nor 
do  the  yariations  end  here,  for  as  M.  Schneider  expresses  it,  **  the 
next  day  each  member  of  the  colony  had  pulled  upon  the  common 
cord  and  a  new  resultant  had  been  produced  from  these  opposite 
caprices.  My  Monera  were  now  grouped  as  drawn  in  Fig.  8,  in  a 
square  surmounted  by  a  triangle,  the  latter  surmounted  by  an  arrow." 

*  « Arch.  Zool.  Exp.'  (Laooze-Duthiers),  yii.  (1878)  p.  585.  Fig.  6  of  the  Plate 
is  not  described  in  the  toxt 
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llie  oolony  was  never  the  same  at  the  end  of  the  day  as  it  bad  been 
at  the  beginning.  No  other  mode  of  reproduction  than  that  by  fission 
was  observed. 

Dealing  with  the  systematic  position  of  Ifbtto&ta,  the  author 
remarks  that  it  might  bo  as  justly  placed  with  the  Foraminifera  as 
Myxodidyum  sociale^  whicb  Professor  Glaus  has  relegated  to  that 
elass ;  he,  however,  bears  in  mind  the  almost  genend  presence  of 
a  nucleus  in  the  Foraminifera,  and  concludes  that,  until  our  know- 
ledge of  the  mutual  relations  of  the  Protozoa  is  more  complete,  it 
is  necessary  to  retain  Haeckel's  group  of  the  Monera. 

Eozoon  Canadense.^—Professor  Mobius  replies  in  detail  to 
Principal  Dawson's  criticism  of  his  Monograph  (see  p.  275),  and  it  is 
needless  to  say  adheres  to  his  original  view.  He  points  out  more 
particularly  that  not  a  single  one  of  all  the  specimens  of  Eozoon 
which  he  studied  came  from  the  hands  of  '*  dealers  or  injudicious 
amateurs  "  as  suggested,  but  all  directly  or  indirectly  from  Messrs. 
Dawson  and  Carpenter,  and  promises  that  if  he  is  furnished  with  other 
specimens  which  Principal  Dawson  recognizes  as  the  genuine  repre- 
sentatives of  Eozoon,  and  showing  the  organic  nature  contended  for, 
he  will  examine  them  with  care  and  conscientiousness,  and  if  he  finds 
a  true  organic  structure  will  avow  it  without  hesitation. 

BOTANY. 

A.    GENERAL,  including  Embryology  and  Histology 
of  the  Phanerogamia. 

Development  of  the  Embryo  of  Phanerog^ms-f— Famintzin  has 
undertaken  a  close  investigation  of  this  subject,  with  especial  reference 
to  the  following  statements  of  earlier  observers  (in  particular  Hanstein 
and  Westcrmeier),  viz.  '^  That  the  three  primary  layers,  the  dermatogen, 
periblem,  and  pleromo,  show  no  deai^  separation  in  their  products  of 
division,  but  pass  over  into  one  another  at  their  boundaries ;  and  that 
a  uniform  origin  of  these  three  primary  layers  in  the  embryo  occurs 
only  in  the  tigellum  (the  hypocotyledonary  portion  of  the  stem),  and 
then  only  in  Dicotyledons;  while  in  the  whole  of  the  embryo  of 
Monocotyledons,  and  the  cotyledonary  portion  of  Dicotyledons,  a  more 
or  less  indefinite,  and  in  many  cases  altogether  irregular,  cell-division 
takes  place,  without  any  trace  for  a  considerable  time  of  a  separation 
into  primary  layers ;  and  that  it  is  only  at  a  later  period  that  such 
a  differentiation  can  be  recognized.''  This  statement  Famintzin  finds 
must  be  considerably  modified.  His  observations  were  made  chiefly 
on  CapseUa  hursorjxutoris  and  Alisma  planiago;  his  main  results,  as 
far  as  regards  these  plants,  being  as  follows : — 

1.  In  the  embryo  of  both  these  plants,  the  results  were  altogether 
the  same  as  to  the  independence  and  origin  of  the  three  primary 
layers.  In  both  a  perfect  regularity  was  observed  in  their  origin; 
when  once  differentiated,  the  three  layers  remained  perfectly  distinct 
during  the  whole  period  of  the  development  of  the  embryo,  never 

•  « Am.  Joum.  Scl  and  Arts,'  xviu.  (1879)  p.  177. 

t  *  Mem.  Acad.  Imp.  Sci.  St.  Petersboorg/  xxvi.  (1879)  No.  10. 


Digitized  by 


Google 


IKTSBTEBRATA^   GBYPIOGAHU^   MICBOBOOPY^   EXa  903 

pasdng  oyer  the  one  into  tbe  other.  Although  minor  differences  were 
oheerred  in  the  course  of  deyelopment  even  in  the  same  plant,  the  final 
result  was  the  same;  that  the  first  separation  of  the  three  primary 
layers  is  brought  about  in  this  way,  that  in  an  optical  transverse  section 
of  the  embryo  each  of  its  constituent  quadrants  appears  to  be  composed 
of  an  inner  plerome>cell,  two  periblem-cells,  and  two  /iermatogen- 
oells. 

2.  The  second  important  result,  both  in  Aliama  and  CapseUa^  is 
that  the  cotyledons — as  to  whose  foliar  nature  no  doubt  has  been 
entertained — cannot  be  regarded,  as  is  the  case  with  the  other  foliar 
organs,  as  outgrowths  of  the  dermatogen  and  the  periblem  of  the  axial 
portion  of  the  embryo.  The  cells  ^m  which  the  three  primary 
layers  which  compose  them  originate,  are  of  altogether  equid  value 
with  those  of  the  axial  portion.  In  both  plants  the  two  inner  of  the 
primary  layers  do  not  originate  by  outgrowth  from  the  layer  already 
formed  and  differentiated  in  the  axial  portion,  but  by  division,  by  walls 
parallel  to  the  surface,  of  the  layer  which  lies  beneath  the  dermatogen 
in  the  upper  half  of  the  embryo.  The  divisions  which  give  rise  to  the 
three  primary  layers,  as  well  as  those  which  afterwards  arise  in  these 
layers,  are  altogether  of  equal  value  in  both  parts  of  the  embryo,  and 
correspond  with  one  another. 

3.  The  first  division  walls  in  the  embryo  of  Alisma  are  transverse, 
and  are  formed  successively  in  strictly  basipetal  order.  To  the  first 
three  walls  the  three  principal  portions  of  the  future  embryo — the 
cotyledon,  the  central  portion,  and  the  root — owe  their  origin,  and  they 
remain  xsompletely  differentiated  during  the  whole  course  of  its 
development.  The  uppermost  cell  gives  birth  to  the  cotyledon,  the 
second  to  the  central  portion,  on  which  the  stem-bud  (plumule)  is 
formed,  the  third  to  the  root;  by  the  transverse  divisions  which 
follow,  the  hypophysis  and  a  portion  of  the  pro-embryo  (suspensor) 
ftre  formed. 

4.  The  place  of  origin  was  accurately  determined  by  the  detection 
of  two  dermatogen-cells  in  the  central  portion  of  the  embryo,  which 
were  readily  distinguished  from  the  other  superficial  cells  of  this 
layer  both  by  their  form  and  by  the  divisions  which  occur  in  them. 

5.  In  CapeeUa  the  differentiation  of  the  tissue  in  the  growing 
cotyledons  in  the  earliest  stages  of  their  development,  and  the  cell- 
divisions  in  the  pro-embryo,  must  be  regarded  as  new. 

Development  of  the  Embryo-sac  of  Angiosperms.*— M.  Yesque, 
in  a  further  communication  on  this  subject,  considers  that  the  recent 
discovery  of  Strasburger  fills  up  a  space  which  previously  appeared 
to  separate  Phanerogams  from  Vascular  Cryptogams.  According  to 
the  recent  observations  of  the  author,  the  primordial  mother-cell  of 
the  embryo-sac,  as  defined  by  Warming,  divides,  by  transverse  septa, 
into  two,  three,  four,  or  five  special  mother-cells,  the  homologues  of 
the  mother^cells  of  the  pollen  of  Phanerogams,  or  of  the  spores  of 
Vascular  Orjptogams.  These  septa  are  formed  in  succession  from 
below  upwards,  or  from  above  downwards,  according  as  the  primordial 

•  •Comptea  Rendua,'  IxxxvUL  (1879)  p.  1359;  and  *  Ann.  Sci.  Nat.  (Bot.)/ 
viiL  (1879)  p.  261. 
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moUier-cell  does  or  does  not  exhibit  an  apical  increase  daring  the 
formation  of  the  walls. 

The  ffroaps  of  Fluviales,  BanimcnlaeeeB,  and  Gmciferas  present 
two  special  mother-cells;  three  have  been  obseryed  in  the  greater 
part  of  Monoootyledones  and  ApopetaliB ;  fonr  or  five  in  Oamopetahe, 
Santalacec,  AristolochiaceeB,  &c 

The  observations  of  the  author  lead  him  to  apply  the  term 
embryoHMC  to  the  collection  of  cells  which  proceeds  from  tiie 
primordial  mother-cell. 

In  certain  Liliacete,  such  as  IMium,  each  of  the  special  motiier- 
cells  prodaces,  by  the  division  of  its  nucleus,  a  tetrad  oi  nuclei  which 
are  we  homologues  of  pollen-grains  and  of  macrospores.  The 
septum  which  separates  the  first  and  second  cells  becomes  vesorbed 
before  the  division  into  tetrads  commences.  The  single  cavity  which 
results  (the  embryo-Boc  properly  so  called)  finally  encloses  eight  free 
nuclei  which  behave  m  the  way  that  Strasburger  has  described. 
In  the  remaining  Liliacete,  AgraphiSf  Muscari^  <&c.,  the  first  and 
second  cells  alone  give  birth  to  four  nuclei,  while  the  lower  special 
mother-cells  produce  an  apparatus  to  which  M.  Yesque  has  given  the 
name  anticline.  In  Lachenalia^  on  the  contrary,  the  first  cell  alone 
gives  rise  to  a  tetrad ;  three  of  its  nuclei  form  ihe  sexual  apparatus ; 
the  fourth  unites  itself  with  the  undivided  nucleus  of  the  second  coll 
and  coalesces  with  it 

The  Amaryllidacead,  Iridacese,  Aroideas,  JuncaoesB,  Oyperaoeo,  &&, 
differ  but  little  from  the  common  type  of  LiliacesB,  which  occurs 
again  very  commonly  in  the  Apopetidie,  as  in  the  EuphorbiaoetB, 
PapaveracesB,  Bosacete,  and  allied  feonilies. 

The  exception  presented  by  Monocotyledones,  among  which  the 
presence  of  a  single  tetrad  has  been  established,  occurs  frequently 
among  Apopetalfe — ^in  Saxifragaceaa,  Onagrariacead,  &c. — and  becomes, 
so  to  speak,  the  rule  among  Ghunopetalfe ;  while  Gaprifoliaoee  and 
YalerianacesB  do  not  present  this  character,  and  thus  o£fer  a  greater 
resemblance  to  ordinary  Apopetalfe.  The  first  cell  always  produces 
a  complete  tetrad,  even  in  the  most  highly  organized  Gamopetaksy 
such  as  Composites. 

The  cells  to  which  the  author  gives  the  name  of  anHeUnail  present 
remarkable  differences  in  their  development  Sometimes  they  are 
arrested  immediately  after  their  development  (inert  anHdindU) ;  some- 
times they  increase  and  divide  after  impregnation,  and  thus  produce 
the  albumen  (active  or  albfiminigenoua  afUtcZtnola),  as  in  Ericaoes, 
Scrophulariacesd,  Labiatfe,  &c. ;  sometimes  again  they  elongate  and 
ramify  in  order  to  reach,  in  the  tissues  of  the  chalaza  or  even  of  the 
placenta,  as  in  Osyris,  &C.,  the  nutritive  substances  which  they  bring 
to  the  other  anticlinals  to  enable  them  to  divide  (cotyloid  antielinahy 
The  part  which  the  development  of  the  albumen  takes  in  the  pro* 
duction  of  the  special  mother-cells  suggests  a  comparison  with  the 
prothallium  of  Vascular  Cryptogams.  This  remark  applies  also  to  the 
albumen  which  is  formed  in  the  first  and  second  cells  by  the  division 
of  the  central  nucleus,  whether  the  multiplication  of  the  nuclei  be 
accompanied  by  the  simultaneous  formation  of  septa,  as  in  Plantagi* 
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nacece,  Oompoeitad,  &a,  or  wbeiher  the  septa  appear  only  at  a  later 
period,  as  in  Bannncnlacead. 

From  these  considerations,  the  mature  embryo-sac  may  be 
classified  under  four  types : — 

1.  Embryo-sac  consisting  of  two  special  mother-cells;  two 
tetrads;  antipodals  without  anticlinals  (Fluyiales,  Banunculacesdi 
Grucifersd,  d».). 

2.  Embryo-sac  consisting  of  three  or  four  special  mother-cells; 
two  or  more  tetrads ;  antip^als ;  one  or  two  inert  anticlinals  (the 
greater  part  of  the  Liliaoead  and  allied  fiunilies;  Euphorbiaoese, 
Papayeracece,  Bosacead,  CaprifoliaceaB,  <&c.). 

8.  Embryo-sac  consisting  of  three  or  four  special  mother-cells; 
a  single  tetrad;  no  antipodals;  one  or  two  inert  anticlinals  (Ona* 
grariaceaa,  SaxifragaceaD,  Boraginaceea ;  PrimulaceaB;  Apocynacead; 
Compositas,  &c.). 

4.  Embryo-sac  consisting  of  four  or  five  special  mother-cells ;  a 
single  tetrad ;  no  antipodals ;  one  or  two  active  anticlin&b ;  an  inert 
or  cotyloid  anticlinal  rAristolochiaceaB,  Santalaceie,  SerophulariaceaB, 
Labiatad,  EricaceaD,  &c.j. 

Angiosperms  and  Oymnosperms.*  —  Professor  Strasburger  has 
supplemented  his  previous  researches  on  this  subject  by  a  publication 
of  great  importance.  Owing  to  a  change  of  view  as  to  the  homology 
of  the  ovule  in  Oymnosperms,  the  terms  for  the  two  great  classes 
previously  suggested  by  him,  Archisperms  and  Metasperms,  are  now 
abandoned.  The  main  results  at  which  he  has  arrived  may  be 
summed  up  as  follows :  — 

The  points  which  have  specially  engaged  the  author's  attention  are 
the  development  and  homology  of  the  ovule  in  Angiosperms  and 
Gymnosperms ;  the  origin  of  the  embryo-sac,  and  the  processes  that 
itiod  place  in  it  before  impregnation ;  the  formation  of  endosperm ;  the 
structure,  development,  and  homologies  of  the  flower  and  inflorescence 
in  Oymnosperms;  and  some  questions  as  to  fertilization  and  the 
formation  of  the  embryo  in  the  same  class.  He  is  able  to  confirm  his 
previous  observations  on  the  development  of  the  embryo-sac  and  the 
processes  which  take  place  in  it  in  the  case  of  Monotrapa  and  the 
Orchidead,  and  considers  them  to  be  of  general  application.  He  dis- 
putes Warming's  and  Yesque's  f  statement  that  the  two  or  four  cells 
formed  by  the  septation  of  the  mother-cell  of  the  embryo-sac  ever 
coalesce  into  a  single  cavity ;  it  is  only  one  of  these  cells,  usually  the 
lowermost,  that  develops  into  the  embryo-sac,  pressing  aside  its  sister- 
cells.  The  germinal  apparatus  and  the  antipodal  cells  are  formed  in 
the  same  way  in  the  embryo-sac ;  there  is  never  any  formation  of 
tetrads  in  the  sister-cell&  Strasburger  also  disputes  Yesque's  assertion 
that  antipodal  cells  are  not  formed  in  many  Qainopetalao.  These  asser- 
tions are  illustrated  and  proved  by  a  large  number  of  drawings,  llie 
author  does  not  agree  with  the  view  of  Warming  and  Yesque  that  the 
cells  formed  by  the  division  of  the  mother-cell  of  the  embryo-sac  are 

*  *Die  Angiospennen  und  die  Gymnospermen,'  von  E.  Strasburger,  Jena, 
1879;  see  *Bot.  Zeit/  xxxvii.  (1879)  p.  514. 
t  S<^  (his  Journal,  cmte,  p.  904. 
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homologous  to  pollen  motiier-oells,  and  sapports  his  oontraiy  opinion 
by  cogent  argnments.  He  would  rather  find  a  homologne  to  the 
pollen-grain  in  the  embryo-sac  itselfl 

As  to  the  homology  of  the  ovule,  Strasburger  abandons  his  earlier 
▼iew  that  it  is  a  bud;  he  would  nowrather  compare  it  to  a  sporangium.  In 
the  details  of  the  comparison  he  does  not,  however,  agree  with  Wanning, 
but  considers  the  funiculus  as  the  homologne  of  ihe  pedicel  of  the  spo- 
rangium, the  nucule  that  of  the  capsule  itsel£  In  this  connection  he 
investigates  the  phenomenon  of  oolysis  in  Bumex  and  Helemum  ;  and 
oomes  to  the  conclusion  that  it  is  not,  as  generally  supposed,  a  phe- 
nomenon of  reversion.  The  fact  that  in  these  cases  leaf-pinnie  finiallj 
appear  in  place  of  the  ovules  which  spring  from  separated  carpelli^ 
structures,  and  buds  in  place  of  the  terminal  ovules,  he  regards  as  a 
substitution  of  one  structure  for  another,  vegetative  organs  being  pro- 
duced instead  of  reproductive.  Since  the  two  processes  compete  with 
one  another,  a  variety  of  intermediate  forms  make  their  appearance, 
according  as  one  tendency  or  the  other  preponderates.  If  oolysis  were 
really  a  reversion  phenomenon,  it  might  be  expected  that  a  structure 
would  sometimes  be  formed  resembling  the  sporangium  of  a  cryptogam ; 
while,  on  the  contrary,  the  result  is  always  the  production  of  purely 
vegetative  leaflets,  or  of  a  bud.  The  conception  of  the  ovule  as  the 
homologne  of  a  sporangium  is  confirmed  by  many  fiEu^ts ;  such  as  the 
position  of  the  ovules,  in  certain  plants,  on  the  median  line  instead  of 
the  edge  of  the  carpel,  and  their  occasionally  unquestionable  origin 
from  the  axis  of  the  flower. 

With  respect  to  the  relationship  of  the  ovule  to  the  poUen-sac,  the 
author  maintains  that  in  this  case  there  is  no  homology;  malfor- 
mations never  show  a  single  ovule,  but  always  a  considerable  number, 
in  place  of  an  anther-lobe ;  so  that  this  latter  may  be  regarded  as 
homologous  to  a  sorus. 

In  the  latter  portion  of  his  treatise  Strasburger  enters  into  a 
detailed  account  of  the  structure  and  development  of  the  female  flower 
in  the  Coniferaa  and  Gnetacess ;  and  he  now  regards  as  ovules  the 
structures  previously  described  by  him  as  ovaries.  The  investigation 
of  the  history  of  development  of  the  ovule  leads  him  to  the  important 
conclusion  that  the  mode  of  formation  of  the  embryo-sac  in  Gymno- 
sperms  agrees  in  essential  points  with  that  in  Angiosperms.  As  in 
these,  the  mother-cells  of  the  embryo-sac  arise  from  the  cell-layer  im- 
mediately beneath  the  epidermis,  and  ^m  the  first  step  in  division. 
Inner  cells  become  the  mother-cells  of  the  embryo-sac,  while  the 
outer  ones  may  be  regarded  as  '*  Tapetenzellen  "  of  Warming.  The 
mother-cells,  whether  formed  singly  as  in  AbietinesB,  or  in  numbers  as 
in  TazaceaB,  are  each  divided  by  septa  into  three  cells ;  the  lowermost 
of  each  now  becomes  the  embryo-sac,  and  supplants  the  other  two. 

The  ovule  of  Gymnosperms,  notwithstanding  some  not  unim- 
portant differences,  is  unquestionably  homologous,  in  its  first  stages  of 
development,  to  that  of  Angiosperms.  The  processes  that  take  place 
in  the  embryo-sac  are  also  comparable  in  the  two  cases.  In  Angio- 
sperms the  nucleus  divides,  and  its  derivatives  pass  into  the  ends  of 
the  embryo-sac,  where  four  nuclei  take  the  place  of  the  original  one. 


Digitized  by 


Google 


mVEBTEBRATAy  CEYPTOaAMIA,  MICE0600PY,  ETC.  907 

The  prooesses  in  the  embryo-flac  of  GynmoBperms  also  commence  with 
a  division  of  the  nucleus;  after  which  appears  the  first  difference, 
namely,  that  the  septation  continaes,  instead  of  ceasing  when  fonr 
nuclei  have  been  formed  in  each  end  of  the  embryo-sac.  But  after 
impregnation  the  formation  of  endosperm  begins  afresh  by  cell- 
division  or  division  of  the  nucleus.  Strasburger  is  inclined  to  regard 
the  cells  of  the  germinal  apparatus  and  the  antipodal  cells  as 
endosperm-cells;  the  germinal  cell  appears  to  him  to  be  a  very 
reduced  archegonium. 

With  regard  to  the  relationship  of  Gymnosperms  to  Vascular 
Cryptogams,  Strasburger  is  disposed  to  look  on  the  former  as  directly 
descended  from  the  Lycopodiacea.  The  genetic  connection  of  Angio- 
sperms  with  Gymnosperms  he  considers  much  more  doubtful ;  but  is 
unable  to  regard  the  Gnetacete  as  the  ancestors  of  the  former. 

Investigations  on  the  process  of  fertilization,  especially  in  cTtint- 
perus  virginiana^  resulted  in  the  detection  of  a  canal-cell,  previously 
overlooked  in  the  JuniperaceaB,  originating  only  very  late,  at  the  com- 
mencement of  impregnation,  and  very  soon  becoming  disorganized. 

The  formation  of  the  embryo  in  Cephalotaxua  and  Araucaria 
presents  several  remarkable  peculiarities.  Among  others,  the  apex 
of  the  rudiment  of  the  embryo  consists  of  large  cells  containing  but 
little  protoplasm,  which  form  a  kind  of  protective  apparatus,  and  are 
afterwards  thrown  off.  The  apex  of  the  stem  is  therefore  formed 
.from  inner  colls. 

Nucleus  of  the  Embryo-sac.* — ^In  his  *  Cell-formation  and  Cell- 
division,'  Strasburger  states,  as  a  universal  rule,  that  no  fresh  forma- 
tion of  nuclei  takes  place  in  the  embryoHsac ;  all  the  nuclei  proceed- 
ing from  one  anoUier  by  division.  According  to  Darapsky,  an 
exception  to  this  rule  occurs  in  the  case  of  Hyacinthua  dliatusy  where 
the  large  size  and  great  clearness  of  the  nucleus  in  the  embryo-sac 
when  in  a  state  for  fertilization  present  favourable  conditions  for 
observation.  During  the  development  of  the  endosperm  in  this 
plant,  the  fresh  formation  of  nuclei  for  the  cells  of  which  it  is 
ultimately  composed  can  be  readily  observed. 

Oymnospermy  of  Conifers,  t — A  contribution  to  the  literature  of 
this  subject  is  famished  by  Celakovsky,  in  a  description  of  a  pro- 
liferous fir-cone  carefully  examined  by  him. 

The  rachis  of  the  cone  was  produced  into  a  tenninal  shoot,  the 
intemodes  of  which  were  moderately  elongated,  and  the  scales  much 
smaller  than  in  the  ordinary  cones,  and  exhibiting  transitions  to 
axillary  buds.  Near  the  apex  was  a  dense  rosette  of  large,  leafy 
buds  arranged  in  several  spiral  rows.  Above  this  were  several 
whorls  of  sterile  acicular  leaves,  and  finally  a  leafy  spiral  terminal 
bud  consisting  of  ciliated  bracts.  With  respect  to  Uie  position  of  the 
ovules  on  the  fertile  scale  or  on  the  two  bracts  of  the  bud,  the 
abnormal  structures  show  b^ond  a  doubt  that  they  spring  from  the 
back  or  under  side  of  the  bracts ;  and  a  careful  examination  proved 
that  the  origin  of  the  ovule  was  clearly  in  the  channel-like  depression 

♦  *  Bot  Zeit,'  xxxvli  (1879)  p.  553.  f  *  Flora.'  Ixii.  (1879)  p.  257. 
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between  the  rolled-in  XDArffin  and  the  meduui  line  of  the  entire  fertile 
scale.  The  position  of  the  ovule  on  the  back  of  the  bract  in  the 
bnd  ahowB  that  it  cannot  poaaibly  be  an  axillary  shoot  to  this  bract 
Another  corroboration  of  the  ovular  theory  and  gymnospermy  of 
Conifers  is  that,  as  far  as  has  at  present  been  observed,  the  ovules,  in 
retrograde  metamorphosis,  never  develop  into  shoots,  but  begin  to 
disappear  as  soon  as  the  metamorphosis  oommences. 

The  general  result  of  Oelakovsky's  observation  is—in  opposition 
to  the  earlier  view  of  Strasburger — to  confirm  the  prevalent  theory 
that  the  ovule  of  Oonifers  is  truly  gymnospermous. 

Beproduotive  Organs  of  Cyeades.*— In  sequel  to  his  observa- 
tions published  in  1877,  M.  Warming  has  re-examined  the  subject 
with  fresh  materiaL  The  principal  results  before  arrived  at  are 
fully  confirmed ;  but  he  now  considers  that  both  Strasburger  and  him- 
self were  in  error  in  the  supposed  observation  of  a  canal-cell  to  the 
*' archegonium " ;  what  he  previously  described  as  such  he  now 
believes  to  be  a  large  nucleus  of  the  central  cell  which  descends 
towards  its  lower  extremity.  M.  Warming  also  confirms  the  re- 
markable observation  that  in  OercUazamia  the  embryo  is  never  formed 
in  the  seed  until  after  having  been  sown  in  the  soiL  The  embryo 
has  only  a  single  cotyledon,  which  is  unikteral,  and  embraces  tiie 
summit  of  the  stem ;  the  radicle  and  the  tigellum  are  very  short  in 
proportion  to  that  of  the  pro-embryo ;  their  structure  appears  to  be 
identical  with  that  of  Oonifero. 

True  Mode  of  Fecundation  of  Zostera  marina.t— According  to 
M.  A.  Clavaud,  it  is  not  correct,  as  generally  supposed,  that  the 
anthers  fertilize  the  pistils  of  flowers  enclosed  in  the  same  spathe, 
these  organs  not  being  nearly  mature  at  the  same  time.  There 
is  dichogamy  and  proterogynons  dichogamy.  Neither  is  the  asser- 
tion correct  that  the  extremity  of  the  pollen^cell  penetrates  into 
the  ovary  through  a  stylar  canal  open  at  the  summit  of  the  stig- 
niatic  branches.  This  apical  opening  does  not  exist,  and  the  ex- 
tremity of  the  pollen-cell  is  inert.  The  pollen-tube  does  not  grow 
from  the  terminal  elongation  of  the  pollen-grain ;  it  is  always  a 
lateral  swelling  situated  at  a  certain  distance  from  this  extremity, 
which,  when  applied  to  any  point  of  the  stigmatic  surface,  penetrates 
by  means  of  a  notable  '*  gelification  "  of  the  walls,  which  produces 
later  the  destruction  of  the  stigmata. 

Arrangement  and  Orowfli  of  Cells,  j: — Professor  Sachs  has  been 
pursuing  ms  investigation  of  these  difficult  subjects  in  the  Botanical 
Institute  at  Wtirzburg,  and  contributes  a  further  instalment  of 
results. 

The  chief  point  which  he  desires  to  bring  forward  with  respect  to 
the  growth  of  cells  is  that  the  normal  direction  for  the  formation  of 
a  new  wall  is  always  at  right  angles  to  that  from  which  it  starts,  and 

»  *Bull.  Acad.  Roy.  Copenhague,'  1879,  p.  73;  French  r^sum^p.  9. 
t  •  Acta  Soc.  Linn.  Normandie,*  ii.  p.  109  ;  « Bull.  8oc  Belg.  Micr.,*  v.  (1879) 
p.  197 ;  Bee  •  Bot  Zeit  ,*  xxxvii.  (1879)  p.  535. 
%  *  Arb.  Bot.  Inst.  WOraburg,'  ii.  (1879)  p.  185. 
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tbat  in  the  less  oommon  bat  still  nameroos  oases  in  which  the  direction 
is  different,  this  is  always  the  resalt  of  disturbance.  Division  at 
right  angles  appears  to  be  a  common  property  of  the  protoplasm  of 
cells  in  a  condition  to  divide ;  and  this  would  seem  to  be  a  fSeict  of 
fundamental  importance,  although  we  are  altogether  in  ignorance  as 
to  its  cause.  Whenever  an  apparent  departure  is  witness^  from  this 
law,  it  must  be  the  result  of  forces  at  work  during  the  division,  which 
deflect  the  wall  from  its  normal  direction.  The  essential  Victor  in  all 
growth  is  the  increase  in  volume  of  the  organ  on  the  one  hand,  and 
its  change  in  form  on  the  other  hand. 

With  respect  to  the  formation  of  cells,  tiie  author  refers  to  a  view 
which  he  has  already  previously  expressed,  that  many  organs  which 
have  ordinarily  been  described  as  unicellular,  are  in  reality  not  c^- 
lular  at  alL  This  is  especially  the  case  with  the  Ooeloblastad.  The 
ends  of  the  shoots  of  Chulerpa^  Mucor,  <&c.,  play  the  same  part  in  these 
plants  as  the  cellular  growing  point  in  ^e  higher  plants ;  and  the 
same  is  the  case  with  the  ends  of  the  shoots  of  Codium  and  of  the 
fruticose  lichens.  The  Sphacelariaceas  present  a  beautiful  passage 
between  the  truly  cellular  and  the  non-cellular  plants.  In  this  group 
the  whole  of  the  growing  part  of  the  plant  is  non-cellular,  and  the 
apical  cell  corresponds  to  tilie  earlier  growing  end  of  the  shoot  in 
higher  plants.  The  formation,  growth,  disappearance,  and  new  for- 
mation of  growing  points  are  a  consequence  of  distribution  of  growth ; 
the  growing  point  is,  however,  not  the  only,  although  a  very  common 
manifestation  of  this  distribution. 

Various  Forms  of  fhe  Cell-nnolens.*— At  the  conclusion  of  his 
paper  on  ^  Oell-formation  and  Cell-division,"  Professor  Strasburger 
thus  sums  up  the  main  results  arrived  at 

The  processes  of  division  are  identical  in  animal  and  vegetable 
cells;  as  also  is  the  behaviour  of  the  nucleus,  with  unimportant 
deviations.  The  greatest  variation  which  has  at  present  been  observed 
in  the  division  of  the  nucleus  is  that  between  the  "  nucleus-spindle" 
wi^  differentiated  disk,  and  the  **  nucleus-barrel "  without  any  differ- 
entiated disk.  The  **  nucleus  spindle,"  exclusive  of  the  disk,  is  com- 
posed of  slender  threads  usually  converging  towards  the  poles;  the 
"  nucleus-barrel "  of  stronffer  threads  of  one  kind  only,  and  only  slightly 
approximating  towards  tiae  poles.  The  various  special  forms  are 
classified  as  under,  viz. : — 

I.  "  Nucleus-spindle " ;  with  differentiation  into  "  threads  "  and 
"disk.*' 
1.  The  threads  converging  strongly  towards  the  poles. 
a.  The  poles  clearly  marked. 

a.  The  elements  of  the  **  plate  "  uniformly  distributed  in 
the  equatorial  plane  of  the  ^'  spindle."  Many  animal 
ova. 
p.  The  elements  of  the  <*  plate"  more  or  less  regularly 
distributed  in  the  equator  round  the  '*  spindle."  En- 
dothelium of  the  frog. 

♦  *  Bot  Zcit.,'  xxxTii.  (1879)  p.  281. 
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h.  The  poles  not  clearly  marked. 

ou  The  elements  of  the  *'  plate  "  distriboted  regnlarly  in 
the  equatorial  plane  of  the  ^  spindle.**     Most  vege- 
table cells. 
p.  The  elements  of   the  Opiate**  lying  outside  the 
**  spindle  "  in  the  equator.    An  unusual  case  in  the 
integuments  of  the  ovule  of  Noiho^eorodon  fragram, 
2.  The  threads  only  slightly  or  imperceptibly  converging  to- 
wards the  poles, 
a.  The  ends  of  the  threads  marked  by  knots,    Embryo-sao 

and  integument  of  Mondropa, 
h.  The  ends  <^  the  threads  not  especially  marked.    Spirogyra. 
II.  "  Nucleus-barrel "  formed  of  a  single  kind  of  rod-like  elements. 

1.  The  elements  of  the  "  barrel "  strongly  converging  towards 

tiie  poles.    Integument  of  ovule  of  NotJtoseorodon /ragran$, 

2.  The  elements  of  &e  '*  barrel  *'  only  slightly  or  imperceptibly 

converging  towards  the  poles.  Epithelium  of  hura  of  sala- 
mander ;  cartilage  of  larva  of  batrachia. 

Conducting  Tissue  fbr  the  passage  of  Pollen-tubes.*  —  The 
structure  and  development  of  the  tissue  which  serves  the  special 
purpose  of  conducting  the  poUen-tube  from  the  stigma,  through  the 
style  and  ovary  to  the  micropyle  of  the  ovule,  has  be^  made  a  special 
subject  of  study  by  M.  O.  Gapus. 

By  a  conducting  tissue  the  author  understands  one  composed  of 
cells,  usually  elongated,  delicate,  and  but  slightly  united,  the  union 
of  which  forms  a  cylinder  occupying  the  centre  of  the  style,  or  lining 
the  walls  of  a  central  stylar  canal.  The  pollen-tube  carries  on  a 
parasitic  existence,  obtaining  the  nutriment  necessary  for  its  rapid 
elongation  from  this  conducting  tissue.  The  development  of  tiiis 
tissue  hence  depends  greatly  on  tiie  number  of  pollen-tubes  for  which 
it  is  destined  to  supply  the  nutriment,  and  therefore  on  the  number 
of  ovules  to  be  fertilized. 

This  conducting  tissue  is  always  a  modification  and  extension  of 
the  epidermis,  whether  on  the  surface  of  the  stigma  itself,  as  a  lining 
to  the  stylar  canal,  or  on  the  walls  of  the  ovary  or  of  its  dissepi- 
ment intermediate  between  the  base  of  the  style  and  the  ovules.  At 
the  period  of  impregnation  the  cells  of  this  tissue  are  filled  with  a 
dense,  granular,  oily  and  nearly  opaque  substance.  In  certain  cases 
the  periblem  or  hypodermal  tissue  takes  part,  along  with  the  true 
epidermis,  in  the  origin  of  the  conducting  tissue.  Again,  but 
rarely,  the  conducting  tissue  may  owe  its  origin  to  prolification,  or 
the  tangential  division  of  the  epidermal  cells ;  more  often  to  a  similar 
division  of  the  hypodermal  cells.  The  stigma,  properly  so  called,  is 
liothing  but  the  apical  termination  of  this  conducting  tissue  of  the 
style. 

In  the  ovary  it  is  never  continued  below  the  spot  from  which 
spring  the  lowest  ovules.  It  is  much  more  strongly  developed  in 
ovaries  with  parietal  placentation  and  a  large  number  of  erect  ana- 

♦  *  Ann.  Sci.  Nat.  (Bot),»  vii.  (1879)  p.  209. 
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troponfl  OToles  tlian  in  those  with  parietal  glaoentation  and  a  small 
nmnber  of  pendent  anatropoos  OToles,  or  in  nnilocnlar  ovaries  with  a 
single  erect  orthotropoos  ovnle.  In  almost  all  oases  the  poUen-tnbe 
has  to  trayerse  a  longer  or  shorter  free  space  between  this  condaoting 
tissue,  where  it  is  in  the  immediate  proximity  of  the  placenta,  and 
the  micropyle  of  the  ovale ;  and  the  canse  of  this  deviation  of  the 
pollen-tnbe  from  its  previous  course  is  altogether  unknown.  The 
conducting  tissue  of  uie  placenta  is  frequently  raised  in  the  form  of 
more  or  less  prominent  papillsB  or  hairs ;  and  the  same  is  the  case 
with  that  of  tiie  stigma  and  even  of  the  style. 

The  style  may  be  either  hollow  in  the  centre,  the  cavity  being 
then  lined  by  the  conducting  tissue,  or  it  may  be  solid,  the  central 
portion  being  then  loose  and  large-celled,  and  forming  itself  the 
conducting  tissue.  Most  commonly  ovaries  with  parietal  plaoentation 
are  terminated  by  a  hollow  style.  In  plurilooular  ovaries  with  axile 
plaoentation,  there  are  frequently  a  number  of  separate  stylar  canals 
corresponding  to  the  number  of  loculi. 

The  cells  which  form  the  conducting  tissue  do  not  always  remain 
united  into  a  compact  continuous  tissue ;  those  which  line  the  stylar 
canal  frequently  become  detached  over  a  smaller  or  larger  extent  of 
the  surface,  and  produce  a  kind  of  soft  jelly.  The  celk  of  the  con- 
ducting tissue  frequently  contain  starch,  oil,  and  amorphous  chloro- 
phylL  The  pollen-tube  traverses  the  style  either  within  tiie  conducting 
tissue,  or  in  immediate  contact  with  it,  or  with  its  papillee,  drawing 
its  nutriment  from  its  cells.  The  stigma,  even  when  apparently  ter* 
minal,  is  always  really  lateral,  and  formed  from  the  edges  of  the  car- 
pellary  leaf  rolled  over  and  meeting.  In  the  same  manner  there 
is  a  double  formation  of  conducting  tissue  for  every  carpel  within 
the  ovary ;  and  in  those  cases  where  the  style  is  solid,  it  is  formed 
by  the  ccMdescence  of  the  opposite  edges  and  sides  of  a  primitive 
canal. 

Seminal  Integuments  of  Oynmo8perms.*~M .  Bertrand  publishes 
an  exhaustive  paper  on  this  subject,  in  which  he  sums  up  the  present 
state  of  our  knowledge  under  the  following  heads : — 

(1)  Ovules  of  Oynmosperms.  He  here  discusses  the  orthotropy 
of  the  ovules  of  Gymnosperms ;  the  number  of  their  integuments ; 
their  development ;  their  **  pollen-chamber  " ;  their  vascular  system ; 
and  the  morphology  of  their  different  parts.  (2^  The  transformation 
of  the  ovular  into  seminal  integuments ;  including  the  closing  of  the 
micropylar  canal ;  the  formation  of  the  membranous  seminal  integu- 
ments ;  the  formation  of  the  partially  fleshy  and  partially  woody,  or 
partially  dry  and  partially  woody  integuments ;  and  the  arillus.  (8) 
The  disposition  of  the  seminal  integuments  in  the  principal  genera  of 
OnetaceflB,  ConifersB,  and  CycadesB.  (4)  The  accessory  envelopes  and 
disseminating  organs  of  the  seeds  of  Gymnosperms.  This  includes 
an  account  of  the  accessory  envelopes  in  WelwiUchia,  Ephedra,  Onetumy 
Coniferffi,  and  Cycadete ;  and  of  ^e  direct  and  indirect  organs  of  dis- 
seraination  in  the  various  families.  The  paper  is  illustrated  by  six 
plates. 

♦  *  Ann.  Sci.  Nat.  (Bot.),*  vii.  (1879)  p.  61. 
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BakfioBthip  of  IntereelliilAr  Spaoei  to  Vetseli**— Dr.  Yon 
Hdbnel  pomts  out  that  one  important  fnnotional  difference  between 
true  Teasels  and  interoellolar  oayitie^  is  that,  while  in  the  latter  the 
pressure  of  the  air  never  differs  materially  from  that  of  the  snr- 
roonding  atmosphere,  in  the  former  it  may  either  be  considerably  less 
(when  transpiraticm  is  very  active),  or  in  some  cases  more  than  doable 
as  great  Except  in  a  few  special  instances,  the  fibrovasonlar  bundles 
consist  of  vessels  in  close  apposition  with  one  another^  without  inter- 
oellalar  spaces. 

In  these  exceptional  cases  the  author  has  succeeded  in  establishing 
the  following  laws : — (1^  In  no  case,  in  the  vascular  bundles  of  the 
stems  of  Phanerogams,  is  a  vessel  which  is  still  functional  bounded 
immediately  by  an  intercellular  space.  (2)  In  the  leaves  of  Fhanero* 
gams  a  tracheid  or  vessel  is  never  directly  bounded  by  an  interoellular 
space.  (8)  Throughout  the  plant  the  functional  vessels  and  tracheids 
are  always  separated  from  the  interoellular  spaces  by  at  least  a  single 
layer  of  living  cells. 

Peculiarities  in  the  Power  of  Living  Parts  of  Plants  to  eonduet 
Electricity- 1 — ^Investigations  of  this  subject  conducted  in  Sachs's 
botanical  laboratory  in  WUrzburg,  have  led  Dr.  Eunkel  to  condosions 
which  may  be  briefly  summed  up  as  follows : — ^Parts  of  plants,  the 
elongation  of  which  is  mainly  in  one  direction,  exhibit  diffarences  in 
the  power  of  conducting  electricity  according  as  the  direction  of 
growth  is  ascending  or  descending. 

Influence  of  Electricity  on  Vegetation.! — ^A  series  of  experiments 
carried  on  by  M.  Naudin  appears  to  lead  to  an  almost  opposite  o<ui- 
clusion  from  the  results  previously  transmitted  to  the  Paris  Academy  by 
MM.  Qrandeau  and  Leclero,  that  the  flowering  and  fructifloation  of 
plants  are  retarded  and  impoverished  when  they  are  excluded  from  the 
influence  of  atmospheric  electricity. 

The  earlier  experiments  were  made  on  tobacco  and  maize  at 
Nancy  and  Mettray ;  and  later  ones  on  the  tomato  and  other  plants  in 
the  warmer  climate  of  Antibes.  In  both  sets  isolation  was  effected  by 
enclosing  the  plants  in  an  iron  cage,  covered  with  a  small-meshed  iron 
jietting.  For  the  first  fortnight  of  M  Naudin*s  experiments,  there 
was  no  apparent  difference  between  the  plants  in  the  cage  and  others 
grown  under  precisely  similar  conditions  outside  it;  but  after  this 
time  the  plants  in  the  cage  were  decidedly  stronger  than  those  in  the 
open  air,  and  this  difference  became  more  pronounced  as  time  went  on. 
The  periods  of  flowering,  and  of  the  formation  and  maturing  of  the 
fruit,  were  contemporaneous ;  but  as  regards  the  quantity  of  vegetable 
matter  produced  in  a  given  time  and  on  the  same  extent  of  soil,  there 
was  a  great  difference  in  &vour  of  the  caged  plants.  M.  Grandean 
believed  that  trees  exert  an  injurious  influence  on  plants  in  their 
neighbourhood  by  withdrawing  atmospheric  electricity  from  them  i 
but  this  again  was  not  confirmed  by  M.  Naudin's  results.    He  attri- 

•  *  Oosterr.  Bot.  Zeitschr.,'  xxix.  (1879)  p.  137. 
t  *  Arb.  Bot.  Inst.  Wurzburg,"  ii.  (1879)  p.  33.3. 
X  *  Oomptes  Reiidus,'  Ixxxix.  (187J))  p.  535. 
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bates  this  phenomenon  rather  to  the  shade  cast  hy  trees,  and  espeoially 
to  the  exhaustion  and  desiccation  of  the  soil  by  their  roots,  which  often 
extend  to  a  great  distance.  On  the  other  hand  there  are  many  phuits 
which  seek  the  neighbourhood  of  trees,  and  which  even  thrive  only 
under  their  shadow;  and  these,  probably,  must  be  adapted  to  a 
diminution  of  atmospheric  electricity.  M.  Naudin  states  that,  in 
some  cases  at  least,  the  same  species  is  not  only  more  vigorous,  bu6 
flowers  earlier,  with  larger  flowers,  under  the  shade  of  trees  thaii  in 
more  open  situations. 

His  general  conclusion  is  that  the  influence  of  atmospheric  dec- 
iricity  on  plants  is  complex,  varying  with  the  species,  and  being  alsa 
modified  by  climate,  season,  temperature,  degree  of  light  and  moisture, 
and  perhaps  also  by  the  geological  structure  or  mineralogioal  compo- 
sition of  the  soiL 

Absorption  of  Kain  and  Dew  by  the  Oreen  Farts  of  Plants.*— 
The  ancient  view  of  Hales  and  Bonnet  that  plants  have  the  power  of 
absorbing  rain  and  dew,  was  combated  by  De  CandoUe,  Heyen,  Trevi- 
ranus,  and  especially  by  Duchartre,  whose  conclusions  to  the  contrary 
efiect  have  been  accepted  since  his  time  by  nearly  all  Tegotable  physio- 
logists. The  subject  has  been  recently  reinvestigated  by  the  Bev. 
G.  Henslow,  whose  experiments  appear  to  have  established  conclu- 
sively that  the  older  view  is  the  correct  one.  Not  only  has  this 
conclusion  been  confirmed  by  an  independent  series  of  researches 
carried  on  by  M.  Bousingault,t  but  it  is  in  harmony  with  the  practical 
experience  of  all  horticulturists. 

Without  entering  into  the  details  of  his  experiments,  which  will 
be  found  recorded  in  the  paper  itself,  it  may  be  stated  in  general 
terms  that  the  results  arriyod  at  by  Mr.  Henslow  are,  that  dew  is  not 
absorbed  by  saturated  tissues  at  night ;  but  that  absorption  does  take 
place  at  and  after  sunrise,  when  transpiration  recommences,  and  an 
indraught  is  caused  by  the  moisture  retained  on  the  leaves ;  further, 
that  when  leaves  are  purposely  or  naturally  killed  by  excessive  droughty 
they  then  do  absorb  water ;  as  may  be  proved  by  the  balance,  and  in 
other  ways. 

Decrease  of  the  Power  of  Absorption  in  Branches  dipped  ia 
Water-}— From  a  fresh  series  of  investigations  on  this  subject,  Dr.  F. 
von  Hohnel  has  come  to  the  conclusion  that  experiments  on  the  rate 
of  absorption  of  fluid  by  cut  branches  have  little  value  in  determining 
the  phenomena  which  take  place  in  the  living  plant,  an  important 
flEU^tor  in  the  former  being  that  the  decrease  of  absorption  which  takes 
place  after  a  time  is  largely  due  to  the  formation  of  mucilage  and  the 
appearance  of  bacteria,  causing  a  partial  or  entire  closing  of  the 
veflsels. 

Water-pore8.S — ^Underthis  term  Langer  describes  those  orifices  in 
the  epidermis  of  the  leaves  and  other  green  parts  of  plants  which  serve 

♦  *  Jonni.  Linn.  Boc  (Bot.V  xrii.  (1879)  p.  313. 
t  'Ann.  Chim.  et  Phys.,'  May  1878. 
i  '  Bot  Zeit/  xxxvii.  (1879)  pp.  297,  313. 
I  'Oeeterr.  Bot.  Zeitaobr.,*  uix.  (1879)  pp.  79, 105. 
VOL.n.  3   P 
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fbr  the  eliminmtioii  of  drops  of  water.  He  has  studied  their  stmctore 
md  function  in  detail,  following  the  observations  of  Borodin,  de  Barj, 
and  others. 

Water-pores  are  not  always  to  be  distinguished  bj  their  appearance 
from  ordinary  stomata,  but  may  fireqnentlj  be  known  by  being  larger 
and  remaining  open  when  the  normal  stomata  are  closed.  They  haye 
been  long  known  to  exist  in  many  plants,  as,  for  instance,  many  species 
of  &m,  water-plants  like  CaUUrtche  vema  and  MUumnaUs,  Hippuris 
wdgarig^  and  Banuneultu  aqucUilia^  and  soccalent  plants  like  Coloama^ 
Oratiula^  &o.  By  some  authors  they  have  been  treated  as  organs  of 
secretion.  They  are  either  solitary  or  arranged  in  groups,  and  are 
most  common  on  the  upper  side  of  the  leaf.  In  Orcumda  laciea  small 
depressions  are  yisible  to  the  naked  eye  near  the  margin  of  the  leaf^ 
wluch  the  Microscope  reveals  to  be  groups  of  from  twenty-fiye  to  thirty 
of  these  water-pores,  covered  by  a  very  thin  transparent  parenchyma. 
They  are  distinguished  from  the  ordinary  stomata  by  being  rounder, 
with  a  nearly  circular  opening,  and  by  the  guard-ceUs  being  destitute 
of  chlorophyll.  An  actual  excretion  of  water  was  not  observed  in 
these — as  was  the  case  also  in  many  other  instances — and  is  probably 
only  a  temporary  function  of  them.  Very  similar  structures  occur  in 
several  species  of  Crassula,  and  others  belonging  to  the  same  natural 
order.  Ihe  leaves  of  Primula  Sinensis  exude  a  large  amount  of  water, 
which  the  author  believes  to  escape  through  two  large  water-pores 
which  he  found  on  the  lower  side  of  each  tooth.  The  excreted  water 
yielded  carbonate  of  lime  on  evaporation.  Colocasia  anliquorum  has 
long  been  known  for  the  remarkably  copious  exudation  of  water  from 
its  leaves.  Langer  found  on  the  upper  side  of  the  leaf,  near  the  apex, 
three  gigantic  water-pores,  through  which  the  elimination  appears  to 
take  ^aoe,  with  wide-open  crevices.  The  remainder  of  the  stomata 
on  the  upper  side  of  the  leaf  were  much  smaller,  but  also  wide  open. 
Similar  pores  were  observed  on  the  leaf-stalk,  where  also  an  exudation 
of  water  takes  place.  After  being  placed  for  fifteen  hours  in  the  dark 
the  large  water-pores  still  remained  wide  open,,  while  the  gmallfty 
stomata  were  more  or  less  completely  closed. 

The  observation  of  these  and  many  other  examples  led  the  author 
to  the  conclusion  that  the  two  functions  of  the  diffusion  of  gases  and 
•the  elimination  of  water  are  not  sharply  differentiated  in  the  stomata, 
but  that  an  ordinary  stoma  may,  at  certain  times  and  under  certain 
conditions,  become  converted  into  a  water-pore,  its  guard-cells  losing 
their  contractile  property,  and  the  fissure  usually  becoming  more 
circular. 

Sespiration  of  Plants.* — ^M.  H.  Moissan  has  undertaken  a  careful 
series  of  experiments  for  the  purpose  of  determining  afresh  the  rela- 
'  tion  between  the  volume  of  oxygen  absorbed  by  jSania  and  that  of 
carbonic  acid  emitted  in  respiration.  The  observations  were  made  by 
means  of  carefully  constructed  apparatus,  on  a  considerable  number  of 
trees,  shrubs,  and  herbaceous  plants,  and  with  the  following  results : — 

Every  living  organ  absorbs  oxygen  from  the  air,  and  disengages 

»  « Ann.  Sci.  Nat  (BotV  vii.  (1879)  p.  292. 
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carbonic  acid  gas.  The  amonnt  of  carbonic  acid  emitted  in  respira- 
tion has  no  direct  connection  with  that  of  the  oxygen  absorbed.  In 
•  general,  at  low  temperatures,  the  quantity  of  oxygen  absorbed  is 
greater  than  that  of  carbonic  acid  evolved.  There  is  a  certain  tem- 
perature, different  in  different  species,  in  which  the  two  amounts  are 
nearly  equal ;  above  this  temperature,  the  production  of  carbonic  acid 
is  in  excess  of  the  absorption  of  oxygen. 

Eespiration  of  Marsh  and  Water  Plants.*  —  Becent  investiga- 
tions by  E.  Freyberg  have  been  specially  directed  to  the  two  facts, 
that  the  roots  of  marsh  plants  can  grow  and  even  flourish  in  media 
tiontaining  very  little  oxygen,  or  even  none  at  all,  and  that  marsh 
plants  are,  with  very  few  exceptions,  useless  to  mankind.  A  series  of 
experiments  brought  out  the  fact  that  marsh  plants  (rice,  Mentlta 
aquatuM,  Oaltha  palugtrts,  &c.)  show  a  much  smaUer  power  of  respira- 
tion than  land  plants  belonging  to  the  same  natunJ  order  (wheat, 
Lamium  album,  Banunculua  htdbosus,  &c.),  and  consequently  require 
much  less  oxygen.  This  low  power  of  respiration  appaars  to  bo 
accompanied  by  a  small  proportion  of  nitrogen  in  their  chemical  com- 
3>o8ition ;  a  connection  depending  on  well-lmown  physiological  facts, 
the  seat  of  respiration  being  the  protoplasm  or  albuminoid  contents  of 
the  cells.  In  the  case  of  tibe  only  two  marsh  plants  which  are  exten- 
sively grown  as  food-material,  rice  and  the  sugar-cane,  their  value 
depends  not  on  any  nitrogenous  constituents,  but  on  the  presence  of  a 
lazge  amount  of  a  carbo-hydrate. 

Influence  of  Light,  Warmth,  and  Moisture  on  the  Opening  and 
Closing  of  the  idifhers  of  Bulbocodium  vemum. — Kemer  has 
already  observed  that  the  anthers  of  this  plant,  belonging  to  the  Col- 
chicaceaB,  open  in  the  morning  and  close  in  tiie  evening.  Mikosch 
has  investigated  t  the  cause  of  this  phenomenon,  and  attributes  it  to 
the  action  of  a  special  layer  which  forms  the  innermost  portion  of  the 
wall  of  the  anther,  and  which  exists  only  in  anthers  possessing  the 
property  of  similar  movements.  This  layer  consists  of  three  or  four 
rows  of  cells,  compressed  from  below  inwards,  the  walls  of  which 
always  remain  thin. 

Chemical  Besearches  on  the  Formation  of  Coal4~M.  Fr^my 
finds,  as  a  result  of  some  laborious  and  complicated  experiments,  that 
the  plants  which  have  produced  coal  have  done  so  by  undergoing  a 
process  of  fennentation,  which,  in  converting  them  into  peat,  has 
completely  destroyed  every  trace  of  vegetable  structure,  and  it  is  only 
when  the  peat  has  been  subjected  to  &e  influences  of  heat  and  pres- 
sure that  it  has  been  converted  into  coal.  Coal  is  not,  therefore, 
an  organized  structure,  as  has  been  supposed. 

With  regard  to  the  impress  of  plant-life  which  is  so  frequently 
to  be  obtferved  in  pieces  of  coal,  M.  Fr6my  suggests  that  it  may 
be  very  fairly  considered  that  these  marks  were  made  when   the 

*  '  Landwirthaobaftliche  Versuchs-stationen,'  xxiii.  p.  463;  see  *Natur- 
forecher,'  xii.  (1879)  p.  257. 

t  •  Oestcrr.  Bot.  Zeitschr..*  Jnno  1878. 

X  *Compte8  Rendus;  Ixxxviii.  (1879)  p.  1048. 

8  P  2 

Digitized  by  VjOOQ IC 


916  BEOOBD  OF  OUBBENT  BBSEABOHBS  BELATINa  TO 

coal  was  still  plastic.  His  experiments  showing  that  the  principal 
constituents  of  vegetable  bodies  become,  when  exposed  to  heat  and 
pressure,  converted  into  substances  very  like  coal,  are  exceedingly 
interesting. 

New  Carbo-hydrate.* — ^Prof.  Schmiedeberg  describes  a  new  carbo- 
hydrate of  the  formula  CeHjoOg,  discovered  in  the  bulbs  of  Urginea 
SciUaf  and  hitherto  described  as  a  gum,  for  which  he  proposes  the  name 
mfiM^rtn.  When  pure  it  is  colourless,  a  white  powder  when  dry,  absorb- 
ing water  readily  from  the  air,  and  then  becoming  transparent  and 
gum-like.  It  is  soluble  in  water,  insoluble  in  absolute  alcohol,  is  not 
coloured  by  iodine,  does  not  reduce  oxide  of  copper.  Sinistrin  is  pre- 
cipitated from  its  aqueous  solution  by  acetate  of  lead  when  there  is 
great  excess  of  anmionia,  but  not  otherwise ;  when  decomposed  with 
lime-water,  a  slightly  soluble  amorphous  lime-compound  is  produced. 
Sinistrin  rotates  the  pole  of  polarized  light  to  the  left ;  the  conoenka- 
tion  and  temperature  of  the  solution  have  no  influei^  on  the  amount 
of  rotation.  Saliva  and  yeast  do  not  saccharify  it ;  but  when  a  dilute 
solution  is  warmed  with  from  one  to  four  per  cent,  of  sulphuric  acid,  it 
passes  over  altogether  into  sugar.  This  sinistrin-sugar  probably  con- 
sists of  levulose  and  an  optically  inactive  sugar,  apparently  in  the 
proportion  of  5  to  1.  Sinistrin  is  contained  in  such  quantities  in  the 
bulbs,  along  with  sugar,  that  it  constitutes  the  greater  part  of  their 
dried  substance.  The  author  considers  it  probable  that  sinistrin  is 
formed  from  the  direct  products  of  assimilation.  The  pure  cdlulose  of 
the  bulb,  when  decomposed  by  dilute  acids,  yields  no  trace  of  levulose, 
but  only  sugars  with  rotation  to  the  right 

Calcium  phosphate  in  the  Living  Cells  of  Plants.t —  In  examin- 
ing the  leaves  of  Sofa  hittpida  and  Mcbinia  pteudacada^  MM.  Nobbe, 
Hanlein,  and  Councler  found,  especially  in  the  first-named  species, 
in  the  parenchymatous  cells  of  the  mesophyll,  a  quantity  of  peculiar, 
colourless,  moderately  refractive  bodies,  of  a  roundish,  elliptical,  or 
ovoid  form,  their  average  size  about  that  of  the  cell-nucleus,  one,  or 
rarely  two  in  a  cell.  A  careful  investigation  of  these  stmctores 
showed  that  they  consisted  of  calcium  ortho-phosphate. 

B.  GBYFTOaAMIA. 
Gryptogamia  Vascularia. 

Oermination  of  Fem-8pore8.t — Recent  observations  by  Rauwen- 
hoff,  of  Utrecht,  point  to  a  somewhat  different  interpretation  from 
that  at  present  generally  accepted  of  the  first  processes  in  the  gerad- 
nation  of  the  spores  of  ferns  and  other  vascular  cryptogams. 

The  phenomena  presented  by  the  germination  of  a  fern-spore  aze 
as  follows : — A  more  or  less  considerable  (but  often  very  small) 
swelling  of  the  exospore  takes  place  from  absorption  of  water.  After 
some  time — less  or  more  according  to  the  species — ^the  wall  of  the 

♦  *Zeitschr.Phy8iol.Ohemie,'1879,p.ll2;  8ee*BotZeii,'xxxviL(1879)p.513. 
t  *  LandwirthBchaftliohe  Versachs-stationen,'    xxiiL    p.  471 ;    aee  '  Nator- 
forscher/  xii.  (1879)  p.  276. 

X  *Bot.  Zeit.,'  xxxvU.  (1879)  p.  441. 
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spore  opens  at  tbe  point  of  junction  of  the  three  ridges  in  radiate,  or 
in  the  middle  of  the  single  ridge  in  bilateral  spores.  Through  this 
opening  protrudes  a  papilla,  which  develops  protoplasm  and  chloro- 
phyll like  a  young  cell,  and,  either  at  once  or  after  a  short  time,  puts 
out  a  second  papilla,  i^e  first  rhizoid;  both  cells  subsequently  de- 
Teloping  in  various  ways.  The  usual  explanation  of  these  appear- 
ances is  that  when  the  ezospore  bursts,  the  endospore  develops  and 
forms  the  wall  of  the  first  cell  of  the  prothallium,  as  also  usually  of 
the  first  rhizoid;  the  contents  of  the  spore  passing  over  into  these 
two  cells. 

In  following  out  this  process,  Rauwenhoff  met  with  the  difficulty 
that,  although  chemical  tests  failed  to  detect  the  presence  of  cellulose 
in  either  the  endospore  or  exoepore  before  germination,  this  substance 
is  clearly  present  in  the  papilla  and  in  the  parietal  portion  of  its 
contents  in  the  earliest  stages  of  germination.  He  gives  a  detailed 
description  of  the  phenomena  observed  in  the  germination  of  the 
spores  of  Oleichenta,  which  are  especially  favourable  for  observation, 
owing  to  the  transparency  of  the  cell-wall  of  the  spore,  and  comes  to 
the  conclusion  that  the  source  of  the  wall  of  the  first  prothallium- 
cell  and  of  the  first  rhizoid  is  not  the  endospore  or  inner  shell  of  the 
original  wall  of  the  spore,  but  a  new  cellulose  wall  secreted  out  of 
the  protoplasm  of  the  spore  before  it  opens,  and  increasing  in  the 
ordinary  way  by  intussusception. 

The  source  of  the  ordinary  interpretation  of  the  first  stage  in 
germination  is  doubtless  a  false  analogy  with  the  process  of  develop- 
ment of  the  pollen-tube,  which  undoubtedly  results  from  the  growth 
of  the  intine  or  inner  coating  of  the  wall  of  tbe  pollen-grain. 

That  the  germination  of  the  spores  of  other  vascular  cryptogams 
will  be  found  to  agree  with  that  of  Gleichenia  rather  than  with  the 
development  of  the  pollen-tube  of  phanerogams,  where  observation 
of  these  processes  is  possible,  is  concluded  by  Eauwenhofif  from  the 
following  considerations.  A  section  of  pollen-grains  in  which  the 
pollen-tube  has  begun  to  develop,  shows  that  where  the  tube  has 
broken  through,  the  wall  consists  of  fewer  layers  than  elsewhere, 
that  is,  of  the  extine  only.  In  fern-spores,  on  ihe  contrary,  the  wall 
is  of  the  same  thickness,  and  consists  of  as  many  layers  after  germi- 
nation as  before;  showing  that  the  protruding  wall  of  the  papilla 
must  be  a  new  membrane.  The  changes  in  the  contents  of  the  spore 
on  germination  are  also  much  more  extensive  than  those  of  the 
papUla  of  the  pollen-grain  when  the  tube  is  formed.  The  intine  of 
pollen-grains  consists,  moreover,  of  cellulose,  which  is  certainly  not 
generally  the  case  with  the  endospore  of  such  fern-spores  as  have 
been  carefully  examined.  This  explanation  also  corresponds  with 
what  is  known  to  take  place  in  the  formation  of  the  zygospore  of 
Spirogyra  and  other  OoigugataB,  as  well  as  with  the  processes  observed 
in  the  germination  of  the  spores  of  Equisetaceas,  Hepatic®,  and 
BryinetB. 

Bilateralneis  of  Protfaallia.* — In  opposition  to  the  opinion  of 
Bauke,f  Leitgeb  still  maintains  his  view  that  the  bilatenJness  of  the 
♦  •Flom,'  Ixii.  (1879)  p.  817.  t  See  this  Journal,  ante,  p.  451. 
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prothAllimn  of  ferns  (i.e.  the  exclasiye  tendency  of  one  dde  io 
prodnoe  antheridi*  and  archegonia)  is  the  reanlt  mamly  of  a  diffeienoe 
m  the  supply  of  light,  rather  than  of  gravitation ;  the  organs  of 
reprodnotion  being  produced  only  on  the  shaded  side,  ffis  oon- 
dnsions  were  confirmed  by  the  following  observations  on  Ceraiopierii 
tkalieiroide$. 

Prothallia  of  this  fern  are  produced  with  ease  by  sowing  the  spoils 
on  a  nutrient  fluid.  When  lighted  from  above,  the  prothidlia  expand 
on  the  surface  of  the  water,  or  raise  themselves  above  it,  turning  one 
side  to  face  the  light.  Only  the  shady  side  produces  archegonia,  the 
rhizoids  springing  either  from  it  or  from  the  marginal  cells,  and 
growing  downwards  into  the  fluid.  But  when  the  light  reaches  the 
prothallia  from  below,  the  result  is  quite  different  They  grow  down 
into  the  fluid  to  meet  the  light,  but  curve,  as  soon  as  the  true  snrfsoe 
begins  to  develop,  so  that  one  8ur£Ekce  is  placed  at  right  angles  to  the 
incident  light.  The  conditicms  with  respect  to  contact  with  the 
substratum  are  therefore  here  the  same  on  both  sides,  and  yet  the 
archegonia,  as  well  as  those  rhizoids  which  spring  frx>m  the  sur&ce, 
are  produced  on  <me  side  only,  viz.  the  shady  side.  The  rhizoids 
also  do  not  grow  downwards,  but  spread  themselves  over  the  suriaoe 
of  the  fluid;  they  are  therefore  not  positively  geotropic,  but  to  a 
certain  extent  negatively  heliotropic. 

These  prothiJlia  are  also  instructive  in  another  respeci  The 
rhizoids  are,  as  is  well  known,  produced  especially  at  the  basal  end 
of  the  cells.  This  occurs  also  in  the  parts  of  the  prothallium  which 
grow  obliquely  downwards,  proving  that  it  is  not  gravitation  that 
determines  their  place  of  origin,  but  that  it  depends  on  the  contrast 
of  base  and  apex  of  the  prothallium. 

Development  of  the  Prothallium  of  Salvinia.*  —  Prantl  his 
closely  followed  out  the  history  of  development  of  the  prothalliam 
and  reproductive  organs  of  Salvinia  natans^  with  the  following  results, 
which  are  not  in  every  respect  in  harmony  with  those  previonslj 
arrived  at  by  Baukcf  In  addition  to  the  wall  of  the  sporangium,  the 
true  spore  is  surrounded  by  a  small-celled  integument,  the  exospore 
of  Pringsheim,  but  more  correctly  called  the  epispore  by  Russow  and 
Sachs.  This  is  firmly  attached  to  the  thick  yellow  exospore,  which, 
on  germination,  becomes  detached  in  three  lobes  from,  the  apex  of  the 
spore.  At  the  same  time  the  epispore  is  also  burst  into  three  lobes. 
The  ripe  spore  always  swims  on  the  surface  of  the  water,  and  is  not 
merely  buoyed  up  by  algsB,  as  Hofrneister  supposed;  the  entire 
epispore  serving  as  a  swimming  apparatus.  G^ennination  takes  place, 
under  favourable  conditions,  about  Christmas. 

The  germination,  development  of  the  prothallium,  fertilizatioii, 
and  the  development  of  the  young  plant  until  the  ''  peltate  leaf"  has 
attained  its  full  size,  take  place  in  the  dark,  but  with  formation  of 
ohlorophylL  The  first  o^-formations  in  the  prothallium  are 
exceedingly  difficult  to  follow.  The  meniscus-shaped  anterior  portioD 
of  the  spore  is  first  of  all  separated  from  the  lai^e  n>ore  cavity  by  a 
single  basal  wall,  the  *'  hyaline  membrane  "  of  Pringsheim.    A  young 

♦  *  Bot.  Zeit,*  xxmi  (J879)  p.  425.  f  Thie  JonnuJ,  oi^  p  753. 
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prothallinm  seen  from  above,  i.  e.  from  the  apex  of  the  spore,  has  a 
nearly  equilateral  triangular  form  with  ronnded  angles  alternating 
with  the  lobes  of  the  ezospore.  The  first  wall  is  vertical,  cutting  off 
one  of  these  angles.  This  portion,  which  may  be  called  the  sterile 
third,  develops  into  the  large-celled  knob  which  is  always  found  at 
the  base  of  the  archegonial  surfEM^e  of  the  prothallium,  and  never 
bears  archegonia.  The  further  cell-division  and  formation  of  the 
archegonia  is  described  in  detail  in  the  paper.  In  the  majority  of 
cases  the  archegonia  are  formed  only  on  the  ventral  surface  of  the 
prothallium  which  bears  the  '^  lump  "  behind ;  but  sometiiyies  extends 
aomewhat  on  both  sides,  and  even  reaches  the  dorsal  surface.  The 
distinction  between  the  dorsal  and  ventral  surfaces  is  clearly  not  due, 
as  in  ferns,  to  a  difference  in  the  iUuminatioii,  but  is  inherent  in 
the  prothallium. 

The  original  tripolar  development  of  the  prothallium  appears  to 
present  some  analogy  with  that  of  Hymenophyllaoesd,  except  that  the 
large  spore-cavity  is  first  of  all  divided  off  by  a  septum.  The  mode 
of  formation  of  the  archegonia  reminds  one  again  of  Selaginella^  in 
which  the  archegonia  form  three  rows  alternating  with  the  lobes  of 
the  exospore.  In  Scdvinia  there  are  only  two  rows ;  the  third  side 
remaining  sterile,  and  forming  the  '*  lump." 

Muscineed. 

New  Br3rum.* — "Mx.  H.  Boswell  describes  a  Bryum  gathered  in 
Teesdale,  without  flowers  or  fruit,  the  form  and  texture  of  the  leaves, 
however,  appearing  distinct  and  sufScient  to  render  it  well  marked. 

The  name — B.  Origanum — was  suggested  by  the  peculiar  odour, 
and  it  is  thus  characterized : — 

^*  Stems  elongated,  about  an  inch  or  more,  copiously  radiculose 
and  forming  dense  soft  tufts.  Leaves  ovate  and  ovato-lanceolate, 
shortly  pointed,  scarcely  acuminate,  concave,  nerved  almost  to  the 
apex,  cells  leptodermous,  oblong  and  nearly  rectangular,  margins 
plane,  slightly  recurved  when  dry,  formed  of  a  single  row  of  narrower 
cells."— 8hady  old  wall,  Teesdale. 

In  soft  dense  tufts,  foliage  full  green,  the  young  leaves  at  the 
summit  rosy-pink,  the  old  foliage  of  foruner  years  and  lower  part  deep 
brown,  stems  and  leaves  matted  with  numerous  radicles.  Habit  and 
general  aspect  much  as  in  B.  harhaium  Wils.,  or  some  forms  of 
B.  osnewn  from  Norway — from  the  former  it  differs  in  the  form  of  the 
leaves,  which  are  not  piliferous-acuminate,  in  the  nerve  ceasing 
below  the  apex,  in  the  form  of  the  cells,  and  their  very  thin  walls. 

Fungi. 

Structure  of  Ch8Btomium.t — W.  Zopf  has  investigated  the  struc- 
ture and  development  of  this  genus  of  SphffiriaceaB,}  and  contributes 
the  results  to  the  *  Proceedings '  of  the  Botanical  Society  of  Branden- 
burg. He  regards  all  the  species  which  have  hitherto  been  described 
as  modifications  of  a  single  one— which  he  calls  ChcBtomium  hostrychodeB^ 

♦  *  Naturalist/  v.  (1879)  p.  33. 

t  See  *  Hedwigia,*  x?iii.  (1879)  p.  91. 

X  Placed,  in  Cooke's  *Haudbook  of  BntiBh  Fungi,'  among  the  Perisporiaoei. 
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distingnished  by  an  ellipsoidal  peritbecium,  minute  spores,  about 
6  fi  in  diameter,  and  a  tuft  of  elegant  bairs. 

Propoted  Hew  Genus  of  Fungi— Peniophora.*— Dr.  Oooke  pro- 
poses to  separate  sixteen  species  of  tbe  two  Friesian  genera  of 
Coriidum  and  Stereum  (of  tiie  order  Auricnlarini  of  Hymenomycetous 
Fungi),  and  to  unite  them  in  a  new  genus  und^  tbe  name  of 
Peniophora  (mpaoi^,  a  sbuttle).  He  points  out  tbat  Fries  paid  little 
or  no  attention  to  microsoopio  cbaraoters,  so  tbat  bis  wbole  classifica- 
tion of  tbe  Hymenomycetes  was  limited  to  wbat  could  be  detected  by 
a  common  lens.  In  tibese  days  of  microscopic  research  sucb  a  limit 
is  scarcely  satisfietctory,  and  in  tbe  aboye  two  genera  there  are  struc- 
tural features  which  indicate  tbat  Fries'  arrangement  was  not  so 
perfect  as  it  might  haye  been  had  he  brought  the  Microscope  to  bis  aid. 

The  new  genus  includes  those  species  in  which  the  bymeniom 
is  beset  with  short,  rigid,  uncoloured,  rough,  projecting  cells 
("  metuloids ")  which  are  attenuated  upwards  or  subfusiform  and 
giye  tbe  surmce  a  yelyety  appearance,  the  old  genera  retaining  only 
tbe  species  in  which  these  shuttle-diaped  bodies  are  absent,  the 
hymenium  being  naked. 

Vine  Fungi,  t — Tbe  yarious  fdngi  which  attack  the  yine,  either  as 
parasites  or  as  saprophytes,  haye  been  careftdly  studied,  enumerated, 
and  described  by  yon  Tbfimen,  and  classified  according  to  the  part  of 
tbe  plant  on  which  thoy  are  found.  On  the  grapes  he  describee  only 
a  single  species,  Macrosporium  uvarum  (new) ;  on  tbe  woody  parts  no 
fewer  than  twenty-four  species,  a  large  number  of  them  new,  belonging 
to  the  genera  Fusarium^  Diphdia^  Leptothyriwa^  and  others.  Para- 
sitic on  the  loayes  are  six  species,  all  described  as  new ;  while  on  the 
root  is  a  single  species,  Boealeria  hypogcea^  new  not  only  specifically, 
but  also  generically,  belonging  to  tbe  Helyellacefld. 

Propagation  of  Cluiter-cups.l^Dr.  Cooke,  in  his  'Introduction 
to  the  Study  of  Microscopic  Fungi,*  calls  attention  to  the  difficulty  of 
accounting  for  the  appearance  of  the  cluster-cups  (.^IcidiaceC)  bursting 
through  tiie  cuticle  of  tbe  leayes  of  the  plants  on  which  they  are 
found.  Tbe  question  is  as  to  the  manner  in  which  their  spores  readi 
tbe  interior  of  the  leaf  where  they  germinate.  It  certainly  cannot  be 
by  way  of  the  stomata,  for  these  are  too  small,  nor  would  Uiis  account 
for  the  preseryation  of  the  spores  until  the  succeeding  year.  Equally 
difficult  is  it  to  imagine  a  process  by  which  they  can  gain  access  to 
tbe  interior  of  tbe  growing  leaf  through  the  roots,  nor  haye  they  been 
traced  passing  through  tbe  tissues  of  tbe  plants.  Dr.  Cooke  mentions 
the  fact,  howeyer,  tbat  the  Eey.  M.  J.  Berkeley  was  able  to  propagate 
cluster-cups  by  growing  plants  from  seeds  which  had  been  placed  in 
contact  with  their  spores. 

Following  this  hint,  and  noting  the  fact  that  certain  species 
ripen  and  discharge  their  spores  at  tbe   time  when  the  plants  on 

»  *  GreviUea,'  viii.  (1879)  p.  17. 

t  F.  von  Thumen,  *  Die  Pilze  dee  Weinatockeu,'  Vienna,  1878 ;  seo  *  Hedwigia,* 
»vii.  (1879),p.  118. 

t  •  Am.  Naturalist,'  xiii.  (1879)  p.  467 
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which  they  are  foimd  are  in  bloBSom,  Mr.  M.  A.  Yeeder,  of  New 
Tork,  anticipated  that  these  spores  would  be  found  along  with  the 
pollen  in  the  interior  of  the  oyary,  thus  coming  into  contact  with  the 
seeds  and  depositing  the  germs  of  future  growth.  Acting  upon  this 
hypothesis,  he  examined  the  flowers  of  Podophyllum  pdtaium  and 
Ariacema  triphyllum  growing  within  a  few  feet  of  plants  of  the  same 
species  whose  leaves  were  covered  with  duster-cups,  and  in  many 
instances  found  the  orange* coloured  spores  among  the  pollen  in  the 
ovary.  He  also  found  pollen  from  Podophyllum  pdtcUum  mingled 
with  the  spores  dusted  over  the  leaves  of  a  plant  of  the  same  sijecieB 
at  a  distance  of  several  feet  from  any  blossom,  indicating,  apparently, 
that  it  had  been  transported  by  insects. 

Onion-smut,  XTrocystis  CepolsB.* — A  parasitic  fungus,  excessively 
destructive  to  the  onion,  was  flrst  observed  in  North  America,  in  the 
States  of  Oonnecticut  and  Massachusetts,  about  twelve  years  since,  and 
was  first  described  by  Dr.  Farlow  f  under  the  name  of  TJrocystia  Cepulce* 
Although  committing  great  ravages  on  the  crops  in  those  States,  it  was 
very  load,  being  unknown  in  that  of  New  York.  Hitherto  the  fungus 
has  been  supposed  to  be  confined  to  the  New  World  ;  but  M.  Comu  has 
now  detected  it  in  the  neighbourhood  of  Paris,  on  an  early  variety  of 
the  white  onion  known  as  the  '*  Oignon  de  Nancy"  It  attacks  the  bulb- 
scales  and  the  bases  of  the  leaves,  reducing  them  to  a  black  powder. 
Br.  Farlow  considers  that  the  fongus  has  invaded  the  onion  from  some 
wild  species,  and  Dr.  Cooke  considers  it  a  variety  of  JJrocystU  Cdchidy 
•  parasite  of  the  autumn  crocus. 

Lagenidium  Babenhorstii,  a  new  Phycomycete.}  —  W.  Zopf 
reports  the  discovery  of  this  new  parasitic  fungus,  which  was  causing 
great  ravages  among  the  Spirogyra  and  other  ConjugatsB  in  the  water 
in  the  Zoological  Garden  in  Berlin,  to  the  Proceedings  of  the  Botanical 
Society  of  Brandenburg.  The  reniform  biciliatod  zoospores  attached 
themselves  to  the  host,  penetrating  the  cell-wall  by  means  of  a  perfo- 
rating tube,  and  developing  in  the  interior  into  a  mycelium,  which,  in 
its  non-reproductive  condition,  is  unicellular,  of  small  dimensions,  and 
unbranched.  The  zoosporangia  become  subsequently  separated  by  a 
septum.  Sexual  plants  spring  from  two  zoospores  which  penetrate 
into  the  same  cell  of  the  host;  the  anthcridia  and  oogonia  resem- 
bling those  of  the  class  generally.  Though  coming  nearest  to  Lageni- 
dium of  any  known  genus,  it  differs  &om  the  species  hitherto  knowi^ 
in  the  form  of  the  zoospores  and  the  numbjr  of  the  cilia. 

The  author  divides  the  family  of  Saprolegniaceie  into  two  groups : 
— (1)  the  typical  Saprolegniese,  in  which  there  is  a  distinct  differentia- 
tion of  a  vegetative  and  a  reproductive  portion,  including  the  genera 
Saprolegnia^  Pythium,  Cyatosiphon^  &c. ;  and  (2)  the  Ancylisteaa  of 
Pfitzer,  in  which  no  such  differentiation  is  evident,  and  in  which  must 
bo  included  the  genera  Ancylistes,  Myzocytium,  Lagentdium,  and  Achlyo* 
geton, 

*  « Comptes  Bendub-/  Ixxxix.  (1879)  p.  51. 

t  Twenty-fourth  Ann.  Rep,  of  the  Sec.  of  the  Masbachasetts  State  Board  of 
Agriculture,  Onion-amut,  1877. 

X  Boe  *Hedwigia,'  xviii.  (1870)  p.  94. 
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Protomyeet  praminioola.* — ^Dr.  Sbhrcster  has  detected  this  fangos, 
recently  described  by  8sccardo»  in  great  qnantitiee  on  Setaria  viridis 
and  8.  glauea,  and  finds  it  identical  with  Utiilago  Urbani  Magnus.  He 
considers  it  an  endophytic  Phycomyoeto,  belonging  either  to  the 
fiunily  Peronosporee  or  Pythiacen. 

The  fdngns  was  especially  abundant  on  the  above-named  graoooo 
where  they  constitnted  the  most  abundant  weeds  in  potato-fields ;  and 
in  this  situation  SchroBter  found  on  Seiaria  a  conidia-bearing  fangos, 
the  identity  of  which  with  the  one  in  question  he  could  not  doubt. 
This  corresponded  very  closely  with  the  smaller  species  of  Petronospora, 
such  as  P.  pwgmcHij  but  was  distinguished  by  the  acute  ends  of  the 
branches.  He  considers  the  fungus  to  be  tberefore  a  true  PeranosporcL, 
but  belonginff  te  a  new  section,  which  he  caUs  SderotporOj  distin- 
guished by  £e  unequally  thick  dark-brown  envelope  consisting  of 
several  layers,  formed  out  of  the  oogonium  wall,  and  the  dusty  spores. 
With  the  exception  of  P.  Scfdeideniana  on  AUium  Cepa^  this  is  the  only 
Penmo9pora  hitherto  detected  parasitic  on  a  monocotyledon.  Sohroeter 
thinks  that  the  parasite  may  be  of  economical  value  from  its  destruc- 
tive influence  on  very  widely  distributed  agricultural  weeds. 

Conidial  Pructification  in  MnoorinLt— Dr.  Cunningham  describes 
the  complete  life-history  of  Choanephora^  a  mucedinous  fungus,  para- 
sitic on  the  corolla  of  Htbiscui  and  other  shrubs  in  India,  including 
no  lees  than  four  distinct  forms  of  fructification.  Of  the  reproductive 
bodies  one  kind,  the  zygospores,  are  sexual,  and  the  other  three  non- 
sexual:— conidia,  sporangia!  spores,  and  chlamydospores.  The  sporan- 
gial  and  chlamydosporic  reproductive  bodies  appear  to  be  more  closely 
allied  to  one  another  than  to  the  conidia.  They  are  new  and  inde- 
pendent cells  formed  within  the  tubular  system  of  the  parent  plant; 
but  the  conidia  are  merely  isolated  portions  of  that  fiystem,  being,  in 
ffict,  only  the  tips  of  the  terminal  filamonto  of  the  aerial  portion  of 
the  plant.  The  distinction  is  not  merely  an  anatomical  one ;  the  Ud 
that  the  difference  in  the  nature  of  the  conditions  fftvours  the  develop- 
ment of  the  various  forms  of  fructification,  indicates  a  physiological 
distinction  also.  The  conidial  fructification  is  the  form  characteristic 
of  active  nutrition  and  vegetative  growth.  Given  a  very  rich  nutritive 
medium  and  fully  developed  noriml  conidia,  a  luxuriant  development 
of  mycelium  occurs,  followed,  sooner  or  later,  by  an  abundance  of 
conidial  fructification.  With  diminishing  nutrition  there  is  progres- 
sively poorer  mycelial  development  and  less-developed  conidial  fruc- 
tification. When  this  degeneration  has  reached  ito  utmost  limit,  when 
the  conidial  fructification  is  reduced  to  its  poorest  and  simplest  type, 
the  sporangia  begin  to  make  their  appearance;  and  when  the  con- 
ditions of  nutrition  are  too  greatly  lowered  even  to  allow  of  this,  we 
find  the  chlamydosporic  fructification  providing  for  the  preservation 
and  diffusion  of  the  plan. 

Dr.  Cunningham's  observations  are  in  one  point  inconsistent  with 
those  of  Van  Tieghem  and  Le  Monnier,  who  deny  that  true  conidial 
fructification  ever  occurs  in  the  Mucorini;  and  the  conjunction  of 
these  various  forms  in  one  species  would  destroy  Brefeld*s  proposed 

•  *  Hedwigia/  xviiL  (1879)  p.  83. 

t  •  Tran8.Linn.  Soa  (Bot.)/  i.  (1879)  p.  409. 
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classifloation  of  the  Mucorini  or  Zygomycetes  into  two  sub-fEunilies, 
one  distingnished  by  sporangial,  the  other  by  conidial  non-sexual 
fructifioation. 

Beech  Disease,  Phytophfhora  Fagi-* — ^Professor  Hartig  finds 
that  this  disease  of  young  beech-seedlings  is  spread  by  the  oospores 
which  germinate  in  the  soil.  The  mycelium  differs  from  that  of  other 
PeronosporesB  in  being  septated.  The  mode  of  formation  of  the 
sporangia  is  similar  to  that  described  by  de  Bary  in  the  case  of 
Phytophthora  infestana.  The  germinating  filaments  of  the  zoospores 
creep  along  the  surface  of  the  leaf,  and  penetrate  between  the  epidermal 
cells,  sporangia  being  produced  in  the  course  of  two  or  three  days* 
The  mycelium  and  sporangia  develop  chiefly  in  the  cotyledons,  much 
less  luxuriantly  in  the  fuliage-leaves. 

The  formation  of  oospores  takes  places  as  follows : — On  the  inter- 
cellular mycelial  filaments  are  formed  numerous  not  very  long  lateral 
hyphsB,  which  swell  up  into  a  club-shaped  form,  producing  oogonia  at 
the  extremity.  The  oogonium  is  thin-walled,  filled  with  protoplasm, 
and  is  divided  off  from  the  hypha  by  a  partition  wall,  being  thus 
elevated  on  a  short  stalk.  In  the  neighbourhood  of  each  oogonium  is 
produced  at  the  same  time  a  much  sm^ler  antheridium  by  the  swelling 
into  a  club-shaped  form  of  the  apex  of  a  hyphal  branch,  which  usually 
becomes  attached  to  the  oogonium  near  its  base.  The  wall  of  the 
oogonium  not  unfrequently  exhibits  an  indentation  at  this  spot ;  but 
the  coalescence  of  the  two  sexual  cells  consists  simply  in  a  union  of 
growth,  and  the  resorption  of  the  substance  of  the  wall  of  the  oogonium 
at  a  small  round  spot;  there  is  no  forcing  itself  of  the  antheridium  into 
the  oogonium  by  means  of  a  beak-like  process.  The  contents  of  the 
antheridium,  which  is  divided  off  from  the  hypha  by  a  septum,  then 
pass  over  into  the  oogonium ;  the  protoplasm  of  the  oogonium  some- 
'what  contracts,  and  an  oospore  is  produced,  at  first  with  a  thin,  after- 
wards with  a  very  thick  wall.  The  oospores  may  either  germinate 
directly,  or  they  may  retain  their  power  for  at  least  three  years. 

The  disease  has  at  present  nearly  confined  its  attacks  to  nurseries, 
where  the  young  plants  are  very  crowded.  The  practical  remedy 
appears  to  be  to  refrain  from  planting  the  seed  in  soil  likely  to  be 
infected  with  the  oospores. 

Berggrenia— Vew  Oenns  of  Di80omycete8.t— Dr.  Cooke  describes 
an  aberrant  genus  of  the  Discomycetes  which  possesses  a  general 
interest  to  the  mycologist  as  a  new  arrangement  or  inversion  of 
organs.  The  fungus  was  collected  in  1874-75,  by  Berggren,  of  Lund, 
during  his  visit  to  New  Zealand,  and  the  name  Berggrenia  is  proposed 
for  it.  It  is  ovate,  pyriform,  somewhat  davate,  about  one  inch  in 
height,  and  nearly  as  much  in  breadth,  but  compressed  laterally  to 
one-fourth  of  that  thickness  in  one'  direction.  It  looks  very  much 
like  a  Tremetta,  being  a  little  plicate  or  rubbed  below  and  inflated,  so 
that  the  centre  is  hoUow,  and  though  attenuated  a  little  at  the  base 

♦  'FoTBtwiBsenschaftlichee  Oentralblatt,'  i.  (1879);  see  *Bot.  Zeit/  xxxvii. 
(1879)  p.  511. 

t  A  paper  read  by  Dr.  M.  0.  Cooke  at  the  annual  meeting  of  the  Woolhope 
Club,  at  Hereford,  October  2, 1879;  see  'Gardeneia*  Chronicle/  1879  (Oct  25) 
p.  533. 


Digitized  by 


Google 


924  BEOORD  OF  OUBRENT  RBSEABCHBS  BEIATING   TO 

there  is  no  distinct  stem.  The  base  is  watery  white,  the  upper  half  a 
bright  reddish  orange. 

For  some  time  Dr.  Oooke  was  pnzzled  witl^  this,  which  at  first  he 
regarded  as  a  TremeUoy  or  Quepinia^  or  it  might  be  an  ally  of  SpoAhk- 
laria;  softened  and  examined  under  the  Microscope  no  ext^nal 
trace  of  hymenimn  could  be  found,  nothing  but  a  tough  cellular 
tissue  of  large  and  uniform  cells,  until  cutting  open  one  of  the  speci- 
mens, he  found  the  inner  walls  softer,  rugose,  and  so  different  in 
texture  that  at  once,  more  out  of  curiosity  as  to  the  character  of  the 
cells,  than  hope  to  find  the  hymenium,  he  examined  a  portion  of  the 
inner  wall,  and  found  it  to  consist  entirely  of  an  effused  hymenium 
of  large,  closely  packed,  cylindrical  asci,  each  containing  its  eight 
elliptical  sporidia,  but  without  paraphyses.  In  fact  there  is  here  an 
inflated  fleshy  sac,  with  the  hymenium  enclosed  and  coyering  the 
whole  of  the  inner  surface.  It  is  a  Spathvlaria  turned  inside  out,  and 
is  of  f&r  more  importance  than  a  mere  new  species  or  genus  could  be, 
presenting  a  most  interesting  subject  for  study,  and  adding  yet 
another  to  the  contrarieties  of  the  antipodes. 

With  respect  to  the  affinities  of  the  new  fungus,  there  is  no  doubt 
whatever  that  the  hymenium  is  entirely  enclosed,  normally.  Perhaps 
8ph(Bro8oma  comes  nearest  to  it,  except  that  it  has  a  thicker  and 
firmer  periderm,  and  is  moreoyer  hypogsBous.  This  affinity  is  sufficient 
to  prove  that  it  is  not  impossible  for  a  plant  of  such  a  structure  to  be 
a  Discomycete,  and  Tulaime  considered  Sphcsrosoma  to  be  a  Diaoomy- 
cete  although  evidently  so  very  closely  related  to  Oenea,  Indeed,  in 
Dr.  Cooke's  opinion  SphcBrosoma  is  further  removed  from  the  Discomy- 
cetes  in  the  direction  of  the  Tuberacei  than  Berggrenia  from  some 
species  of  Peziza. 

There  is  a  great  similarity  in  the  character  of  the  fruit,  and  in  the 
fleshy  stroma,  as  to  texture,  &c.,  between  Oyttaria  and  Berggrenia ; 
in  fact,  the  latter  resembles  the  former,  inverted,  and  the  areobe 
suppressed.  The  hymenium  is  confined  in  some  CytiaricB  to  a  faw 
nearly  closed  cells,  and  although  the  relationship  is  by  no  means 
close  in  any  direction,  Berggrenia  should  be  placed,  it  is  suggested,  in 
the  Bulgariacei,  nearest  perhaps  to  Oyttaria.  The  discovery  hereafter 
of  intemediate  links  may  render  the  affinities  clearer  than  at  present 
they  seem  to  be. 

Microphytes  in  the  Blood  and  their  relation  to  Disease.*  — 
Mr.  T.  B.  Lewis  contributes  a  paper  of  fifty  pages  on  this  important 
subject,  giving  a  critical  rSsumS  of  the  work  of  former  observers,  as 
well  as  the  results  of  his  own  investigations. 

Mr.  Lewis,  first  of  all,  goes  over  Uie  evidence  for  the  opinion  that 
bacteria  are  the  actual  cause  of  the  morbid  symptoms  in  splenic 
fever,  septicaBmia,  infectious  pneumo-enteritis  of  the  pig,  and  re- 
current fever,  the  diseases  in  which  there  is  the  strongest  evidence 
for  a  contagium  vivum.  He  then  recounts  some  observations  of  his 
own  as  to  the  occurrence  of  bacteria  in  the  blood  of  perfectly  healthy 
animals,  and  gives  his  reasons  for  thinking  that  the  presence  at 
microphytes  in  the  blood  is  a  mere  epi-phenomenon,  having  no 
*  '  Quart.  Journ.  Micr,  Sci./  xix.  (1879)  p.  356. 
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oaosal  relation  with  the  disease.    The  chief  reasons  addaced  may  be 
summed  np  as  follows : — 

1.  It  is  by  no  means  proved  that  the  varions  forms  of  BaciUus, 
Spirillum^  &c.,  occurring  in  certain  diseases  are  specifically  distinct 
from  forms  having  no  relation  whatever  to  any  pathological 
conditions. 

2.  All  the  representatives  of  the  Schizomycetes  may  be  and 
have  been  introduced  into  the  blood  without  causing  any  morbid 
symptoms.* 

8.  In  the  diseases  supposed  to  be  due  to  bacteria,  the  microphytes 
are  ''never  to  be  detected  in  the  earlier  stages  of  the  disease,  but 
only  at  a  brief  period  before  and  after  a  fatal  termination." 

4.  ''The  poisonous  properties  of  septinous  blood  and  of  other 
decomposing  animal  solutions  gradually  disappear  toward  the  third  or 
fourth  day,  a  fact  which  is  scarcely  reconcilable  with  the  doctrine 
that  the  poison  resides  in  the  almost  imperishable  '  spores '  of  the 
bacilli,  which  existed  during  the  earlier  stages  of  decomposition.*' 

5.  Septinous  fluids  retain  their  virulent  properties  i^ter  filtration 
through  fine  porous  materials,  the  e£Eect  of  the  filtration  being  to  free 
them  from  "  visible  molecules  of  every  description." 

6.  '^  The  coagulum  produced  by  boiling  a  septinous  fluid  is  more 
Tirulent  than  the  fluid  itself."  Eleven  hours'  boiling  does  not  destroy 
the  poisonous  properties  of  such  a  fluid;  a  watery  extract  of  the 
residue  of  such  a  fluid  evaporated  to  dryness  has  an  intense  toxic 
effect. 

7.  The  poison  (septine  or  sepsin)  of  some  of  these  fluids  may  be 
made  to  combine  with  acids  so  as  to  form  salts,  which  latter  retain  all 
the  toxic  properties  of  the  original  fluid,  t 

8.  The  living  tissues,  under  the  influence  of  a  chemical  irritant 
(iodine  or  ammonia),  may  secrete  a  virulent  fluid,  capable  of  com- 
municating disease  itom  animal  to  animal. 

Mr.  Lewis  concludes  "  that  the  living  tissue  elements  of  the  body 
itself  play  a  much  more  important  part  in  the  elaboration  of 
septinous  and  allied  poisons,  than  what  has  of  late  been  ordinarily 
ascribed  to  them." 

Crenothrix  polvgpora,  the  Cause  of  the  TTnwholesomeness  of  the 
Berlin  Water.! — According  to  Dr.  Zopf^  this  is  a  nostoc-like  fungus, 
which  has  developed,  from  some  unknown  cause,  in  enormous  quanti- 
ties in  the  wells  of  Berlin.  The  filaments  are  enclosed  in  a  gelatinous 
envelope;  but  the  cells  readily  become  isolated,  and  develop  into 
new  filaments.  There  are  also  very  minute  gonidia  produced  by 
division  of  the  cells  of  a  filament ;  these  are  also  enclosed  in  gela- 
tinous envelopes  and  develop  into  filaments,  and,  under  certain 
circumstances,  into  palmella-like  colonies  of  cells.  From  the  absence 
of  chlorophyll,  Crenothrix  appears  to  occupy  an  intermediate  position 

*  With  regard  to  these  two  points,  of.  Koch, '  Wondinfectionskrankheiten,' 
ante^  p.  754. 

t  The  possibility  that  the  non-living  contagium  indicated  in  §§  5,  6,  and  7 
may  itself  be  a  result  of  organic  action,  should  not  be  lost  sight  of. 

X  *  Entwickelungsgeschichtliohe  Untersnchung  iiber  Crenothrix  polyspora,*  von 
Dr.  W.  Zopf,  Berlin,  1879 ;  see '  Bot.  Zelt.,'  xzxyii  (1879)  p.  546. 
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between  the  OsciUariead  and  the  Bacteria.  Babenhorst's  name,  Creno- 
thrix  Kuhniana^  would,  however,  appear  to  be  justified  by  the  laws  of 
priority.  Largely  distributed  through  the  water  of  wells  and  water- 
works, it  occurs  iJso  in  the  soiL  Bo&  the  filaments  and  the  palmella- 
colonies  are  coloured  ochre-yellow  or  brown  by  depositiijn  of  iron. 

Fungi  Parasitic  on  Fungi.* — ^A  careful  examination  of  a  yery 
large  number  of  examples  has  convinced  S.  Schulzer  that  in  many 
cases  where  forms  of  fungi  have  hitherto  been  belieyed  to  be  different 
stages  in  the  same  cycle  of  development,  they  are  really  distinct 
species,  the  one  parasitic  on  the  other ;  and  that  very  great  care  is 
required  to  determine  which  of  these  two  is  the  case. 

In  some  cases  the  parasite  appears  to  exercise  no  injurious  influ- 
ence on  the  host ;  but  far  more  frequently  it  in  time  partially  or  com- 
pletely destroys  it,  and  then  presents  very  much  the  appearance  of 
springing  from  it  as  a  succeeding  stage  of  development.  In  the  case 
of  the  larger  Hymenomycetes,  the  parasite  often  prevents  the  forma- 
tion of  the  spores,  its  own  conidia  then  appearing  to  take  their  plaea 
Thus  Artotrogui  Ditmarii  causes  sterility  in  the  lamella  of  NyctaUM 
asterophora  ;  Lactarius  deliciosus  shows  no  indication  of  the  formation 
of  lamelleB  when  attacked  by  Hypamyces  laterUius ;  and  Agariciu 
coBsareus  is  similarly  affected  by  Mycogone  rosea. 

Poison  of  Marsh  Fever,  t — ^The  physical  cause  or  poison  to  which 
marsh  or  intermittent  fever  is  due,  was  made  the  subject  of  special 
investigation  during  the  spring  of  the  present  year  by  Signer 
Tommasi,  professor  of  pathological  anatomy  at  Bome,  in  conjunction 
with  Professor  E^lebs,  of  Prague.  According  to  an  account  laid  by 
the  former  before  the  Academy  of  Bome,^  tlie  investigation  was 
rewarded  with  complete  success. 

The  two  investigators  spent  several  weeks  during  the  spring 
season  in  the  Agro  Bomano,  which  is  notorious  for  the  prevalence  ^ 
this  particular  kind  of  fever.  They  examined  minutely  the  lower 
strata  of  the  atmosphere  of  the  district  in  question,  as  well  as  its 
soil  and  stagnant  waters ;  and  in  the  two  former  th^  discovered  a 
microscopic  fungus,  consisting  of  ntmierous  movable  shining  spores 
of  a  longish  oval  shape,  and  '9  micromilL  in  diameter.  This 
fungus  was  artificially  generated  in  various  kinds  of  soil ;  the  fluid 
matter  thus  obtained  was  filtrated  and  repeatedly  washed,  and  the 
residuum  left  after  filtration  was  introduced  under  the  skin  of  healthy 
dogs.  The  same  thing  was  done  with  the  firm  microscopical  particles 
obtained  by  washing  large  quantities  of  the  surface  soil.  The  animals 
experimented  upon  all  had  the  fever  with  the  regular  typical  course, 
showing  free  intervals,  lasting  various  lengths  of  time  up  to  sixty 
hours,  £knd  an  increase  in  the  temperature  of  the  blood  during  the 
shivering  fits  up  to  nearly  42°,  the  normal  temperature  in  healthy 
dogs  being  from  38°  to  89°  centigrade.  The  filtrated  water  only 
caused  changes  in  the  temperature  of  the  body,  even  when  five  times 
the  original  quantity  of  water  was  administered,  and  the  trifling  fever 

♦  *Oe8torr.  Bot.  Zeitschr..'  xxix.  (1879)  pp.  112,  15i>. 

t  '  Times,*  1879,  October  8. 

X  *  TmnBunt  Acad.  Lincei,'  iii.  (1879),  p.  216. 
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ftctnally  caused  was  not  of  an  intermittent  character.  Tlie  animals 
artificiallj  infected  with  intermittent  fever  showed  precisely  the  same 
acute  enlargement  of  the  spleen  as  human  patients  who  have  caught 
the  disease  in  the  ordinary  way,  and  in  the  spleens  of  these  animals  a 
large  quantity  of  the  characteristic  form  of  fungus  was  present.  The 
fungus  was  also  found  abundantly  in  other  lymphatic  vessels  of  the 
animals.  As  the  fungus  here  grows  into  the  shape  of  small  rods, 
Tommasi  and  Elebs  gave  it  the  name  of  Bacillus  malaricB, 

The  strictly  scientific  method  pursued  in  this  investigation  does 
not  admit  of  a  doubt  that  the  accomplished  investigators  have  really 
discovered  the  cause  of  the  disease  in  question.  The  discovery  may 
be  regarded  as  another  of  the  series  of  which  those  in  connection 
with  inflammation  of  the  spleen  and  diphtheritis  were  earlier  examples. 
Against  the  intermittent  fever  poison,  which  is  connected  with  this 
newly-discovered  microscopic  fungus,  the  medical  art  was  formerly  as 
powerless  as  it  is  still  against  diphtheritis  and  inflammations  of  the 
spleen.  For  intermittent  fever,  however,  medicine  was  provided  with 
a  remedy  when  the  virtues  of  quinine  were  made  known,  and  it  may  be 
reasonably  expected  that,  as  in  the  latter  caise,  so  against  the  poison 
of  the  diphtheritic  fungus  and  that  of  splenetic  inflammation,  medical 
science  will  sooner  or  later  discover  their  approprifite  antidote. 

It  is  announced  *  that  Drs.  Marchiafava  and  Yalenti  have  since 
detected  the  BcunUtu  in  human  patients  in  a  more  advanced  stage  than 
in  the  animals  originally  dissected. 

Development  of  Bacteria- 1— The  following  are  the  results  of  a 
series  of  experiments  undertaken  by  A.  Prazmowski  in  the  botanical 
laboratory  at  Leipzig  on  the  development  of  various  bacteria,  and 
especially  on  their  alleged  power  of  produciag  spores. 

1.  Badllua  suhtilis.  With  regai^  to  this  species,  the  author  fully 
confirms  the  observations  of  Brefeld  with  respect  to  the  production 
and  germination  of  the  spores.  But  as  regards  the  statement  of  Oohn 
and  Van  Tieghem,  that  it  is  the  cause  of  butyric  fermentation,  he 
believes  he  has  proved  that  this  is  certainly  not  the  case. 

2.  The  butyric  ferment,  Vibrion  butyrique,  Amylohacter,  or 
BaeUlus  Amyldbader.  The  young  rods  are  difficult  to  distinguish 
from  those  of  B,  subtilia;  but  in  nutrient  solutions  they  develop 
into  longer  and  distinctly  septated  threads.  The  formation  of  the 
zoogloea-form  is,  however,  very  different.  A  single  rod  is  always  the 
origin  of  a  zoogloea-colony ;  after  coming  to  rest  it  divides  into  two 
derivative  rods,  which  then  separate  and  lie  nearly  side  by  side. 
After  this  has  been  repeated  several  times,  a  copious  development  of 
mucilage  takes  place.  The  author  contests  Van  Tieghem's  statement 
that  this  organism  has  the  power  of  causing  fermentation  in  cellulose 
and  other  carbo-hydrates,  maintaining,  on  the  contrary,  that  the 
substance  produced  is  always  butyric  acid,  as  is  proved  by  the  smell 
as  well  as  by  chemical  analysis. 

3.  Vibrio  Bugula.  This  bacterium  was  found  in  cultures  of  the 
butyric  ferment. 

4.  Bacillus   Ulna,     This  species  is  readily  distinguished  from 
•  Tax.  cit.,  Nov.  12.  f  *  Bot.  Zeit,'  xxxvu.  (1879)  p.  409. 
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other  bacteria  by  its  size,  and  by  its  peculiar  somewhat  heavy  more- 
ment. 

In  a  communication  to  the  French  Academy,*  Van  Tieghem 
disputes  the  accuracy  of  Prazmowski's  obserrations  as  far  as  BmUus 
Amylobader  is  concerned,  and  repeats  his  preTions  results.  The 
correctness  of  his  conclusion  he  considered  to  be  proved  by  the 
invariable  disengagement  of  hydrogen. 

Experimental  Besearches  on  a  Leptothrix.t—M.  Feltz  presented, 
on  the  9th  of  June,  a  "  rectification  "  of  his  earlier  commumcation4 
in  which  he  details  his  correspondence  on  this  subject  with 
M.  Pasteur,  who  was  of  opinion  that  the  so-called  new  form  was  the 
Bacterium  of  anthrax-poisoning,  and  furnished  him  with  a  guinea-pig 
suffering  from  the  disease,  and  with  another  poisoned  with  his  own 
Leptothrix.  The  result  of  the  examination  of  their  blood  was  to  con- 
vince M.  Feltz  of  the  correctness  of  M.  Pasteur's  view.  M.  Pasteur 
adds  a  short  note,  in  which  there  is  one  point  of  especial  importance 
in  these  days — *'Je  me  suis  abstenu  g^neralement  de  donner  des 
noms  sp^ifiques  ^  ceux  de  ces  organismes  que  je  pouvais  croire 
nouveaux." 

Antidote  to  Bacteriappoisoning  in  Frog8.§— Bactersdmia  is,  in 
the  frog,  always  accompanied  by  an  alteration  in  the  characters  of  the 
blood-corpuscles,  and  this  alteration  has  a  proportional  relation  to  the 
gravity  of  the  condition  of  the  poisoned  frog ;  a  small  subcutaneous 
dose  of  phenate  of  soda  (e.  g.  about  y^^  milligramme  for  each  gramme 
of  the  frog's  weight)  is  found  to  be  an  efiGicient  antidote. 

Sugar>r6flning  Oum,  Leuoonostoc  mesenteroides.!!— It  has  long 
been  £iown  to  the  manufacturers  of  beet-root  sugar  that  a  gelatinous 
gummy  substance,  of  a  firm  and  elastic  consistency,  composed  of  white 
lumps  of  moderate  regularity  intimately  associated  into  a  kind  of 
parenchyma,  makes  its  appearance  on  the  sacks  in  which  the  cut 
beet-root  is  pressed,  on  the  presses  themselves,  on  the  sieves  through 
which  the  juice  passes,  and  less  often  in  the  boiled  syrup.  This 
substance  is  known  in  France  as  gtmme  de  mcrerie^  in  Germany  as 
FrosMaidi  (frog's  spawn).  The  part  of  this  substance  sduble  in 
alcohol  contains  mannite,  fatty  acids,  ^ycerophosphoric  add,  and  a 
nitrogenous  principle,  betain  or  oxynevrin.  The  insoluble  part,  much 
the  most  considerable,  is  almost  exclusively  composed  of  a  substance 
with  the  composition  OisHioOio,  endowed  with  a  rotatory  power  to  the 
right  (04  =  228°),  three  times  that  of  cane-sugar,  and  greater  than 
that  of  dextrin  or  starch.  It  has  been  called  by  Scheibler  dexircme. 
At  first  supposed  to  be  a  non-organized  protoplasmic  product  of  the 
cells  of  the  beet,  several  observers  subsequently  determined  its 
organic  nature ;  and  it  was  seen  to  have  considerable  affinity  with 
Nostoc  on  the  one  hand,  and  with  Gohn's  genus  of  bacteria  Asoococeui 
on  the  other  hand. 

Van  Tieghem  has  recently  subjected  this  organism  to  a  searching 

♦  *Compte8  Bendus/  Ixxxix.  (1879)  p.  5.        t  Ibid.,  Ixxxviii  (1879)  p.  121*. 
X  See  ante,  p.  454.  §  *  Key.  Intemat.  Sci./  iv.  (1879)  p.  88. 

II  *  Ann.  Sci  Nat  (Bot.),'  viL  (1879)  p.  180. 
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investigatioiiy  derived  from  experiments  both  on  the  beet  and  on  the 
date  and  carrot.  He  considers  it  to  have  a  close  analogy  with  NoBioe 
in  its  mode  of  germination  and  deyelopment,  its  stmctnrein  the  adult 
state,  and  its  reprodnction ;  bnt,  diffaring  iiii  the  absence  of  chloro- 
phyll, he  proposes  for  it  the  distinctive  name  of  Leucanoetoe,  a  new 
genus  of  bacteria,  most  nearly  allied  to  Ascococeua  and  Myc<mo9toc  of 
Cohn.    It  would  then  occupy  a  position  in  the  family  of  Schizo- 

5hytflB,  and  in  Oohn's  tribe  of  Nematogenao,  in  the  same  section  as 
Tastoe  and  Harmanphonf  but  constituting  by  itself  the  only  member  of 
the  series  destitute  of  chlorophyll,  known  as  PhycochromaceflB.  It 
develops  with  extraordinary  rapidity  in  a  suitable  medium,  but  has 
not  the  character  of  a  ferment.  Its  effects  are  extremely  iiyurious  to 
the  industry. 

Excrescences  on  fhe  Soot  of  the  Alder.  * — Tubercular  excrescences 
on  the  root  of  the  alder  have  long  been  a  subject  of  investigation,  and 
have  been  referred  by  some  to  midformation  and  hypertrophd  growth, 
by  others  to  the  prick  of  an  insect ;  while  M.  Woronine  at&butes 
them  to  the  attacks  of  a  parasitic  fungus,  to  which  he  gave  the  name 
Sehmzia  Alniy  and  of  which  he  believed  he  had  detected  both  the 
mycelium  and  the  spores. 

M.  Gravis,  who  has  subjected  these  bodies  to  fresh  examination, 
has  been  unable  to  confinn  the  observations  of  Woronine.  He 
considers  them  to  partake  rather  of  the  nature  of  a  gall ;  the  sub- 
stances found  in  the  oeUs  he  regards  as .  amylaceous  or  albuminoid 
reserve -materials  stored  up  for  the  purpose  of  nutrition.  Even  should 
the  phenomenon  be  due  to  the  attacks  of  a  parasitic  fungus,  M.  Gravis 
thinks  its  systematic  position  has  yet  to  be  determined. 

Lichenes. 

Titricole  Lichens  and  the  Schwendenerian  Hvpothe8is.t--Dr. 
Nylander  has  a  note  in  '  Flora '  upon  Yitricole  Lichens,  from  which 
the  Bev.  J.  M.  Orombie  gives  the  following  extract,  which  bears 
directly  upon  Schwendener's  theory. 

After  observing  that  he  had  already  X  stated  that  it  was  useless 
to  study  the  germination  of  lichens  from  spores  cultivated  at  home,§ 
because  in  Nature  itself  not  only  the  earliest  stages  of  germina- 
tion, but  also  the  whole  development  of  lichens,  can  readily  be 
perceived  on  quartzose  rocks  or  smooth  bark  of  trees,!  Dr.  Nylander 
proceeds  to  notice  that  the  same  may  still  more  easily  be  observed  on 
glass  which  has  been  exposed  for  a  long  series  of  years  in  districts 
where  lichens  are  of  common  occurrence.  "  There,  on  the  very  pure 
surface  of  the  glass,  we  have  under  the  Microscope  before  our  eyes, 
numerous  germinations  and  prothalline  formations,  and  then  gradually 
advancing  the  beginnings  of  the  primary  glomeruli  of  the  thallus  (as 

•  *BuU.  8oa  Boy.  Bot.  Belg.,*  xviii.  (1879)  p.  60. 
t  •  Ftora,'  Ixii.  (1879)  p.  803 ;  see  *  Grevillea.'  vliL  (1879)  p.  30. 
X  « Flora,*  1877,  p.  856,  and  1878,  p.  247. 
%  Videaloo  Crombie  in  *  Pop.  Sol.  KevV  1874,  pp.  267-8. 
I  To  this  also  may  be  added,  on  mortar  of  walls  and  houses,  as  in  tlie  suburbs 
of  London. 
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are  safficieiitly  well  fignred  in  '  TrL  Mem.  Lich^'  t.  8,  f.  8),  and 
behold  the  whole  procees  of  eyolation  from  the  germinating  spore  to 
the  perfect  thallns,  and  at  length  to  the  formation  of  the  perfect 
apothecimn.  All  of  these  are  seen  to  be  formed  of  themselyes,  that 
is,  by  an  innate  power  or  impulsion  of  procreation,  which  is  inl»erent 
in  the  spore,  the  only  aiding  materials  being  those  lent  by  the  atmo- 
sphere, especially  rain-water.  Upon  the  very  pore  glassy  substratum 
where  these  yitol  phenomena  go  on,  no  trace  of  any  Proioeoactu 
(or  Plewrococcu8)f  nor  of  any  element  of  a  heterogeneous  thallus 
can  be  detected  in  the  vicinity,  although  innumerable  examples  of 
such  germinations  have  been  examined  in  very  &YOurable  circum- 
stances, especially  in  Lecanora  galactina  Aoh.,  Lecanora  exigma  Adi^ 
and  Leddea  oZboicUra  Hoffin.,  growing  upon  glass.  The  protballine 
commencements  of  Lecanora  exigua  radiate  dendritically  around  the 
spores,  and  are  of  a  blackish  colour,  forming  the  hypothallus,  in  which 
minute,  cellulose,  thalline  glomeruli  are  produced,  presently  exhibiting 
gonidia  forming  themselyes  in  the  cells  (as  in  ToL  Mem.,  ^^); 
often  also  we  see  apotheda  produced  even  in  a  very  young  plant. 
The  same  is  the  case  with  tiie  beginnings  of  Lecanora  galaetima ;  * 
but  here  the  hypothallus  is  white,  consisting  of  white,  byssine, 
appressed  filaments,  laterally  apposite  and  contiguous.  AU  these 
hypothalli  are  very  closely  agglutinated  to  the  glass ;  and  there  are 
no  traces  whatever  of  any  Protocoeci  in  connection  with  them." 

These  observations  of  themselves  (Mr.  Crombie  says)  in  oonnection 
with  Yitricole  Lichens  (which,  in  this  country,  he  has  only  observed 
on  broken  pieces  of  bottles  on  garden-wall  tops,  chiefly  in  Scotland) 
are  amply  sufficient  to  show  how  untenable  is  Schwendener's  hypo- 
thesis, which,  in  the  concluding  words  of  Nylander's  paper,  is  thus 
^reduced  to  the  nothingness  from  which  it  ought  never  to  have 


Parasitism  of  Lichens  on  Mosses.!— H.  Zukal,  having  obaenred 
the  frequent  occurrence  of  luxuriant  lichen-growths  in  the  midst  of 
tufts  of  moss,  has  determined  the  cause  to  be  a  parasitism  of  the  lichea 
on  the  moss. 

The  stem  and  leaves  of  Plagtoihedum  eyhxUicum  were  penetrated 
in  all  directions  by  the  hyphao  of  the  thallus  of  a  Periusaria  a^  those 
of  Hypnum  splendens  bv  a  Lepraria.  The  stems  of  a  plant  of  Poiytn- 
chwn  commune,  up  to  we  rosette  of  leaves,  were  found  to  be  infestf^l 
with  minute  patdies  of  the  thallus  of  a  Cladonia.  In  one  case  the 
lichen  had  attached  itself  to  the  apex  of  the  leaf  of  the  Pofy^idbs^ 
and  completely  penetrated  the  leaf  with  its  rhizines.  The  gonidial 
layer  of  Uie  lidien  was  in  these  cases  normally  developed. 

Colcriflc  Properties  of  Lichens.t~^The  subject  of  the  colouring 
matters  contained  in  lichens — to  which  Dr.  Lauder  Lindsay  directed 
attention  in  1858-5 — ^has  recently  reacquired,  he  says,  oonsiderahld 
interest   in  connection  with  the  introduction   of  colour-tests,    as 

*  ThiB  Mr.  Giombie  aays  he  can  entirely  ooraoborate  from  his  own  obserratiofki 
on  thiB  speoiee,  as  growing  on  mortar  in  the  north  snhurbs  of  London. 
'  '-    ■        ~      -litsdir.,'      •     " 


t  <Oe8terr.  Bot  Zeitschr./  zxiz.  (1879)  p.  189. 
X  'GrevUIea,'  viii.  (1879)  p.  25. 


Digitized  by 


Google 


IKVEBTEBBATA,   OBTPTOaAMIA,   MI0B06GOPY,   ETC.  931 

chartuten  for  species  in  lichens,  and  the  development  of  fast  dyes 
from  lichens  capable  of  competing  with  the  coal-tar  and  other  recent 
products  of  the  chemist's  laboratory. 

Dnring  the  last  twenty-five  years  the  principal  changes  in  our 
knowledge  of  the  chemistiT  of  these  oolonring  matters  consist  in 
n)  the  addition  of  sundry  (supposed  or  really)  new  substances,  con- 
tusing to  a  still  greater  de^ee  the  previous  confusion  of  names ;  and 
i2)  certain  proofs  of  the  correctness  of  the  opinion,  that  sevenJ,  at 
east,  of  ^e  bodies  described  by  different  chemists  as  differing 
triviaUy  in  constitution  are  referable  to  the  same  substance.  A  new 
series  of  conjoint  researches  by  competent  chemists  and  licheno- 
legists  are  therefore  required.  Not  only  are  new  fidds  of  research 
open,  but  the  need  of  a  revision  of  all  previous  analyses  is  even  more 
evident.  Ohemists  themselves  are  forced  to  make  tins  admission,  but 
the  subject  has  not  as  yet  proved  a  sufficient  counter-attraction  to  the 
innumerable  other  interesting  problems  daily  exposed  for  solution  in 
organic  chemistry.  Meanwhile,  the  crude  researches  of  lichenologists 
may  serve  to  pave  the  way  for  the  subsequent  more  scientific  and 
precise  analyses  of  chemists,  by  indicating  the  directions  in  which 
chemical  inquiry  is  likely  to  prove  useful  or  successful. 

The  foregoing  along  with  other  considerations  have  induced 
Dr.  Lindsay  to  submit  the  results  of  another  more  systematic  and 
complete  series  of  experiments,  supplementary  to  those  presented  in 
1853-6.  These  results  include  a  general  inquiry  into  colour- 
development  in  the  whole  family  of  lichens,  and  ihe  experiments  are 
on  the  one  hand  a  repetition,  and  on  the  other  an  ext^ision,  of  the 
former  series,  and  illustrate  generally  the  cdour-recuUions  of  lichens. 

A  solution  of  the  lichen  colorifio  principles  was  used  in  hot 
water  or  alcohol,  boiling  the  lichens,  previously  reduced  to  powder 
or  minute  fragments,  as  the  majority,  at  least,  of  the  colouring 
principles,  while  insoluble  in  cold  and  sparingly  so  in  hot  water,  are 
readily  soluble  in  cold  or  boiling  alcohol.  The  reactions  developed 
are  thus  the  effects  of  reagents  on  the  alcoholic  or  aqueous  decoctions  of 
ihe  UchenrOtallus. 

Whilst  the  specimens  experimented  on  were  for  the  most  part 
comparatively  old^  a  parallel  series  of  experiments  was  made  on  fresh 
lichens  in  their  own  places  of  growth  with,  on  the  whole,  similar 
results. 

Dr.  Lindsay  has  prepared  a  voluminous  series  of  elaborate  tables 
of  details  of  his  experiments  which  is  not  however  yet  published. 

HiorcM^nidia.* — ^Dr.  J.  Muller,  of  Geneva,  replies  to  the  objections 
brought  xorward  by  de  Bary,  and  reasserts  the  correctness  of  the 
discovery  by  Dr.  IGnks  of  the  "  microgonidia  "  of  lichens ;  which  he 
states  have  now  been  detected  also  by  nearly  all  the  Geneva  botanists ; 
by  Dr.  Tuckermann,  of  Amherst,  and  by  Herr  Stodder,  of  Dorten, 
without  any  chemical  preparation,  and  b^  ToUes'  immersionnsystems 
(i>  A)  iV>  <^<1  A)«  ^^^  ^^^  observation  of  the  ''microgonidia,'' 
Dr.  Mtiller  recommends  immersion  objectives,  with  Abbe's  condenser, 
and  an  illumination  of  white  light  only  reflected  from  white  clouds,  &c. 
•  •  Flora;  IxiL  (1879)  p.  294. 
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AlgflB. 

Formation  of  the  Siphons  and  Tetrasporet  in  Polysiphonia.*— 
'Profefisor  Wright  ooDsiders  the  frond  of  Polygiphoma  as  no^  ooirectly 
speaking,  articnhtted  or  jointed.  As  regards  the  development  of  the 
central  tube,  in  the  Hying  state  there  is  no  central  cayity  in  the 
frond;  bat  there  is  a  central  cell  many  times  longer  than  broad, 
putting  one  in  mind  of  a  prosenchymatons  cell,  with  fonr  or  more  rays 
proceeding  from  about  its  central  portion,  and  its  two  poles  somewhat 
drawn  ont«  In  the  early  disk-shaped  condition  of  the  frond  a  diYisi<Hi 
takes  place,  apparently  simnltaneonsly,  into  a  central  cell,  and  torn 
others  snrronnding  it  in  the  form  of  a  cross,  the  central  cell  being  tiie 
smallest.  As  deyelopment  progresses,  the  central  cell  or  tnbe  grows 
only  in  length,  or,  at  least,  yery  little  in  breadth ;  while  the  four  snr- 
ronnding cells  grow  both  in  length,  width,  and  depth,  forming 
ultimately  what  are  known  as  the  *'  siphons."  The  eyolntion  of  the 
tetraspores  is  yery  much  the  same  as  in  OrijffUhna, 

Pertilization  of  Bed  AlgSB  by  the  Agency  of  Infiisoria.t — Pro- 
fessor Dodel-Port,  of  Zuridi,  has  communicated  to  'Eoemoa'  an 
accoont  of  some  exceedingly  interesting  observations  made  by  him  cm 
the  fertilieation  of  a  Floridean  alga,  Polytiphoma  subulata  T.  Ag., 
which  appears  from  his  researches  to  present  a  singular  combination 
of  analogies  with  the  anemophilons  and  entomophilons  phanerogamous 
plants.  An  abstract  of  Professor  Dodel-Port's  paper,  with  figures, 
appears  in  '  Nature.'^ 

Like  many  other  Florideie,  Polysiphonxa  wbuUUa  is  dioecious,  and 
the  male  and  female  plants  appear  often  to  grow  at  a  considerable 
distance  apart.  The  antherozoids,  which  are  produced  from  anthe- 
ridia  presenting  a  considerable  external  resemblance  to  microeeopic 
ears  of  maize,  are  described  as  mere  globules  of  protoplasm^  con- 
taining a  small,  highly  refractive  nodule  and  a  few  plasma  granules, 
but  entirely  destitute  of  cell-wall,  and  of  the  cilia  by  means  of  which 
the  antherozoids  of  so  many  algad  make  their  way  through  the  water 
in  search  of  the  female  organs  which  they  are  destined  to  fertilise. 
The  antherozoid  is  thus  precisely  analogous  to  the  pollen-grain  of  an 
anemophilons  phanerogamous  plant. 

The  female  reproductive  organ  in  this  plant  is  a  multicellular  body 
forming  an  outgrowth  from  the  apical  parts  of  the  branches  of  tiM 
thallus.  The  youngest  of  these  carpogonia  is  found  nearest  the  apex, 
those  lower  down  being  more  mature.  The  structure  of  the  carpo- 
gonium  is  described  by  Professor  Dodel-Port  in  detail,  but  Uie  most 
important  point  for  our  present  purpose  is  the  presence  at  its  summit 
of  two  hair-like  organs — a  forked  hair  composed  of  several  cells,  and 
a  trichogyne,  a  slender,  colourless,  unicellulitf  hair,  a  little  shorter  than 
the  forked  hair,  and  produced  from  the  surface  of  the  carpogoninm  at 
a  later  period,  making  its  appearance,  in  fMst,  about  the  time  when  the 
nnfertiUzed  carpogoninm  arrives  at  maturity.     When  full  grown,  it 

•  « Trana.  Iriah  Acad./  xxvi  (1879)  p.  47. 

t  *KoBmoB,'  1879 ;  see  •  Pop.  Sci.  Bev.,'  ill.  (1872)  p.  421. 

I  '  Natnre.'  xx.  (1879)  p.  468. 
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is  of  a  cylindrical  form,  abrapily  ronnded  off  at  Ohe  extremity,  and  its 
narrow  interior  canal  is  filled  with  oolonrless,  finely  grannlar  proto* 
plasm.  The  triohoffyne  is  most  important,  as  it  is  the  receptive  organ^ 
analogous  to  the  elongated  style  which  occurs  in  so  many  phanero- 
gams. Fresh  antherozoids  of  Polysiphonia  whulata^  on  coming  into 
contact  with  the  upper  part  of  the  trichogyne,  which  seems  to  some 
extent  to  act  as  a  stigma,  immediately  adhere  to  it  firmly,  when  the 
granular  contents  of  the  antherozoid  pass  into  the  interior  of  the 
trichogyne,  and  a  part  of  them  descending  the  canal  in  the  latter  reach 
the  carpogonium,  of  which  they  fertilize  the  central  cell.  This  pro- 
cess, as  will  be  seen,  is  yery  analogous  to  that  which  takes  place  in 
phanerogamous  plants. 

In  £e  case  of  anemophilous  or  wind-fertilized  dioecious  plants,  it 
is  well  known  that  the  chance  of  fertilization  is  usually  greatly 
increased  by  the  enormous  quantity  of  pollen  which  the  male  lowers 
yield  to  every  passing  breeze,  and  a  similar  provision  is  found  to 
prevail  in  the  case  of  dioecious  Polysiphonia.  It  is  perfectly  dear 
that  the  antherozoids  of  this  plant,  being  quite  destitute  of  any  loco- 
motive organs,  mast  be  passive  in  their  further  proceedings,  and  they 
are  no  doubt  carried  along  in  all  directions  by  the  currents  and  other 
movements  of  the  water  until,  on  meeting  witii  the  trichogyne  of  the 
female  plant,  they  adhere  to  it,  and  fulfil  their  duty.  When  the  two 
sexes  grow  at  no  very  great  distance  apart,  Professor  Dodel-Pori 
seems  to  think  that  the  small  marine  animals,  Crustacea,  annelids,  star- 
fish, infusoria,  &c,  which  swarm  in  the  submarine  forests  of  Florideae, 
may  aid  importantly  in  effecting  the  transportation  of  the  fertilizing 
element  to  the  female  organ ;  but  in  the  course  of  his  investigations 
he  discovered  that  certain  minute  animals  interfere  in  the  process  in 
a  much  more  curious  and  interesting  fashion,  vividly  reminding  us, 
indeed,  in  the  singular  adaptation  of  means  to  ends,  of  the  wonderful 
relations  unquestionably  existing  between  insects  and  flowering  plants* 
On  the  growing  thallus,  and  especially  on  the  youngest  branches. 
Prof.  Dodel-Port  constantly  found  an  immense  number  of  the  well- 
known  bell-animalcules  (VorliceUa),  which  were,  as  usual  with  them, 
in  incessant  motion.  These  little  creatures  were  found  to  feed  upon 
the  antherozoids  floating  about  in  the  water ;  but  besides  those  winch 
they  manage  to  swallow,  a  considerable  number  are  whirled  about  in 
the  vortex  caused  by  the  cilia  of  the  animalcule,  which  no  doubt  stops 
them  in  the  coiujpe  impressed  upon  them  by  larger  submarine  currents, 
and  keeps  them,  as  it  were,  hovering  about  the  neighbourhood  where 
their  business  lies*  As  the  Vortiem<B  are  constantly  changing  their 
position  by  the  contraction  and  extension  of  their  little  foot-stalks,  tiie 
whirls  set  up  by  them  in  the  water  must  become  very  complex,  and 
the  best  proof  that  the  action  of  these  little  vortices  upon  the  antiiero- 
zoids  is  beneficial  to  the  plant,  is  to  be  found  in  the  fact  that  it  was 
through  their  agency  that  the  author  was  enabled  to  observe  the 
attaclunent  of  the  antherozoids  to  the  trichogyne.  The  presence  of 
the  VorticeUcB,  in  fact,  imparts  to  the  passive  antherozoids  a  motion 
analogous  to  that  with  which  the  ciliated  sperm-cells  of  other  Algae 
are  endowed.    In  the  case  of  the  Polygiphoma^  the  beneficial  action  of 


Digitized  by 


Google 


934  BBOOBD  OF  0T7RBENT  RBSKABCHBS  BELATINa  TO 

ihe  whirls  prodaoed  by  the  VorUeellcB  is  Bnpposed  to  be  increttsed  by 
the  presence  in  the  immediate  Tioinity  of  the  triohogyne  of  the  fcnrked 
hair  above  mentioned.  This  hair,  it  is  believed,  will  divide  the 
whirls,  and  thos  produce  subsidiary  whirls,  tending  directly  to  bring 
the  antherozoids  into  ocmtact  with  ihe  trichogyne. 

In  his  conclusion,  Pro!  Dodel-Port  makes  the  following  remaiks: 
— **  The  total  absence  of  active  organs  of  locomotion  in  the  ai^erozoids 
of  Floride»  points  to  a  c(Hnmon  ancestor  from  which  the  difio^nt 
branches  of  the  Floridece  have  inherited  the  immobility  of  the  anthero- 
zoids. During  the  differentiation  of  the  red  seaweeds  many  fonns 
have  no  doubt  died  out  in  consequence  of  fertilization  not  taking  place 
through  the  passivity  of  the  male  cells,  while  other  forms  have  retired 
to  lo^Jities  which  fttvour  the  process  of  fertilization  by  the  active 
currents  of  the  water  in  spite  of  the  immobility  of  the  antherozoids. 
It  is  well  known  that  we  now  find  most  of  ti^e  existing  species  ci 
Floridese  on  the  coasts  of  the  warmer  seas,  which  are  oonstantly 
washed  by  the  waves ;  while  the  northern  coasts,  which  are  covered 
with  crusts  of  ice  during  a  gieat  portion  of  the  year,  are  very  poor  in 
red  seaweeds.  Future  researches  will  have  to  diow  how  &r  in  many 
of  these  aquatic  plants  the  diffarentiation  of  the  genera  took  place 
in  the  direction  of  an  adaptation  to  the  small  marine  Rnifnuliy  which 
inhabit  them,  and  favour  their  fertilization  in  the  way  I  have  pointed 
out." 

Cell-structure  of  Oriffithsia  setacea,  and  Beyelopment  of  its 
Antiieridia  and  Tetraspores.* — ^Professor  E.  P.  Wright  has  made  a 
careM  examination  of  mis  red  alga,  well  known  to  cJl  collectors  di 
seaweeds.  In  regard  to  the  process  of  formation  of  the  antiieridia 
and  tetraspores,  Dr.  Wright  observes,  that  at  first  they  are  hardly 
distinguishable ;  veiy  early,  however,  the  mass  of  protoplasm  com- 
pletely isolates  itself  in  the  former  case,  while  in  the  latter  it  remains 
attached  by  a  little  pedicel  of  protoplasm,  which  was  found  in  every 
species  of  Polysiphonia  in  which  he  watched  the  development  of  the 
tetrasporic  fruit.  After  the  mass  of  protoplasm  is  well  formed,  it 
divides  into  four  parts.  Although  the  antherozoids  of  the  Floridee 
are  ordinarily  described  as  motionless.  Dr.  Wright  observed  in  those  cf 
Oriffithsia  an  obscure  amoeboid  movement,  quite  sufficient  to  enable 
them  to  cling  to  or  even  enter  a  trichogyne.  Various  other  inter- 
esting points  in  the  structure  of  the  cells  and  in  the  production  of 
the  sexual  and  non-sexual  reproductive  organs  are  dettribed. 

Beproduotion  of  Cutleria.t— A  careful  examination  of  OuOeria  at 
the  zoological  station  at  Naples,  has  led  Falkenberg  to  confirm  in  the 
main  Beinke's  statements  }  as  to  its  mode  of  fertUization.  This  is 
not  effected  by  a  <'  diffusion-current,"  but  by  the  actual  coalescence  of 
a  single  antherozoid — ^presenting  in  this  respect  a  contrast  to  Fnau — 
with  the  ''  receptive  spot"  of  the  oosphere.  The  attractive  force  of 
the  oosphere  on  the  antherozoid  appears  to  extend  over  a  distance  of 

♦  « Trene.  Irish  Acad.,'  xxvii.  (1879)  p.  27. 

t  <  MittheU.  Zool.  StaUon  Keapel,*  i.  (1879)  p.  420 ;  see  *  Boi  Zeit^'  xxxriL 

—    .510. 

Journal,  ante,  p.  605. 
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seyeral  oentimetres.  The  impregnated  oospore  germinaies  without  any 
intermediate  period  of  rest,  and  deyelops  at  onoe  into  a  cellolar  fila- 
ment ;  this  condition  being  described  by  Beinke  as  that  of  the  "  resting 
larva."  In  this  state  Beinke  believed  he  had  detected  the  production 
of  '^  secondary  spores/'  which,  however,  Falkenberg  regards  as  a 
pathological  product.  This  condition  is  only  of  short  duration ;  in 
six  or  eight  weeks  lateral  branches  are  produced,  differing  altogether 
in  appearance  from  the  primary  germ-plant,  consisting  of  plates  of 
tissue  with  marginal  growth.  At  this  stage  the  germ-pliGmt  perishes. 
The  impregnated  female  zooGpores  (zygospores)  do  not,  on  germina- 
tion, produce  at  once  a  CWZen'o-thallus,  but  a  second  generation,  con- 
sisting of  flat  creeping  shoots,  which  develop  as  lateral  branches  from  a 
primary  '*  germ-foot,"  and  which  differ  materially  from  the  ordinary 
C^Zma-thallus,  boUi  in  the  direction  of  their  growth,  and  in  the 
position  of  the  growing  point. 

The  author  considers  the  phenomena  here  described  as  a  connecting 
link  between  the  conjugation  of  similar  zoospores  (zoogametes),  and 
the  impregnation  of  a  passive  oosphere  by  mobile  antheroids. 

Coigugation  of  Ectocarpus.* — It  is  now  some  time  since  Thuret 
disoov^ed,  contrary  to  his  first  assertions  in  I860,  that  Ectocarpus 
possesses  unilocular  sporangia  (oosporangia),  as  well  as  multilocular 
sporangia  (trichosporangia).  The  same  authority  is  said  to  have 
proved  later  on  that  the  zoospores  issuing  from  either  of  these  forms 
of  sporangia  germinate  without  any  previous  reciprocal  contact 
Janczewski  and  Bostafinski  have  obtained  the  same  result ;  they  say 
that  no  coi^'ugation  tak^s  place,  neither  at  the  moment  of  the  emission 
of  the  zoospores,  nor  during  their  germination.t  Since  that,  however, 
Beinke  has  proved  sexuality  in  the  EctocarpaioesD,  and  in  Zanardinia 
and  Ouderia.  Areschoug  had  already  previously  observed  the  con- 
jugation of  Dictyosiphon^  but  by  a  method  which  gave  room  for  some 
criticism.  In  Acetabularia^  Strasburger  has  observed  that  ^e  zoo- 
spores only  conjugate  when  they  issue  from  different  sporangia. 
Goebel  has  proved  analogous  phenomena  in  Ectocarpus  ptuiUus,  wluch 
is  frequently  found  in  the  Bay  of  Naples  on  the  great  algse,  particu- 
larly on  Codium  tomentoBunL  He  has  seen  the  zoospores  of  this  species 
conjugate  only  when  two  neighbouring  sporangia  were  open  at  the 
same  time.  The  same  is  the  case  with  iftothrix^  according  to  Dodel. 
There  is,  therefore,  among  the  inferior  cryptogams,  a  tendency  to 
cross  fecundation. 

American  (EdogoniacesB.  |— Professor  Wittrock,  the  chief  autho- 
rity on  the  (EdogoniacesB,  has  monographed  the  American  species, 
induding  twenty-three  of  (Edogoniwn  and  eight  of  Bulbochcete,  seven 
species  being  altogether  new.  The  family,  as  a  whole,  diffbrs  but 
little  from  its  European  aspect,  all  the  American  forms  belonging  to 
types  which  are  also  represented  in  Europe.  Those  of  Greenland  and 
other  northernmost  p^ts  of  America  are  identical  with  those  of 
northern  Europe;  while  those  from  the  southern  districts  differ 

•  «Bot.  Zeit/  xxxviL  (1878)  pp.  117, 193. 

t  *  Boo.  des  8cL  Nat  de  Cherbourg/  1878 ;  Ibid.,  1875,  p.  9. 

I  *  Botaniflka  Notiaer/  Nov.  5, 1878 ;  see  *  Bot  Zeit,'  xzxvU.  (1879)  p.  812. 
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specifically  from  those  of  the  soath  of  Europe.  The  genus  BuIbodUcfe, 
in  America  as  in  Europe,  has  most  representatives  in  the  northern  and 
north  temperate  zone. 

Hew  Oennt  of  ChroolepidsB.*— Dr.  Beinsch  has  detected  a  new 
genus  of  algady  to  which  he  gives  the  name  Aerdblaate^  and  which  he 
refers  to  l^e  fftmily  of  O&oolepidie,  attached  to  small  mnasels 
belonging  to  the  genns  Torritella,  and  to  small  stones,  on  the  coast  of 
Bozzard's  Bay,  west  of  Gape  Ood,  North  America. 

The  individual  plants  are  microscopic,  and  form  small  green 
tufts,  resembling  at  first  sight  an  Edoom'pus,  the  larger  plants  being 
copiously  branched.  The  dharacteristic  reproductive  organs,  agreeing 
in  their  origin  and  the  development  of  their  cell-oonteuts  with  the 
conceptades  of  ChroolepuSy  are  always  formed  at  the  apex  of  the  fila- 
ments, the  zoospores  being  produced  in  them.  The  mode  of  growth 
of  the  filaments  resembles  that  of  Cladophora.  While  at  present 
placed  among  the  Chroolepidie,  the  author  thinks  it  possible  that  the 
discovery  of  sexual  reproductive  organs  may  hereafter  show  Aenblatle 
to  form  a  connecting  link  between  this  fftuuly  and  the  Phieosporee. 

Fossil  AlgsB  belonging  to  the  Terticillate  Siphones.t — ^Munier- 
Ohalmas  includes  under  this  section  of  calcareous  algad  all  the  Chloro- 
sporete  comprised  by  Harvey  in  the  family  Dasycladcie,  and  all  those 
fossil  genera  related  to  Larvaria,  CZypetno,  PohtrypcL,  Adculana^  Dae^ 
tyloparOy  and  ZJtma,  many  of  whioli  have  hitherto  been  mistaken  for 
foraminifera.  The  group  includes  more  than  fifty  genera^  mostiy 
found  in  the  Triassic,  Jurassic,  Chalk,  and  Tertiary  formations.  It  is 
at  present  represented  only  by  seven  living  genera,  viz.  Dasychdnu^ 
Haliearyne^  Cymopolia  (indudmg  Polytrypa  and  DeicaisneUa)^  Pofy- 
physa^  Acetdlmaria,  NeomeriSy  and  BometeUa ;  the  last  a  new  genus 
founded  on  Harvey's  Neameris  rUHda,  distinguished  by  the  origin 
of  the  sporangia  at  the  side  of  the  radiate  threads,  instead  of  at  the 
apex  in  the  centre  of  the  terminal  pileus. 

The  frond  of  the  verticillate  Siphoneaa  is  simple  or  dichotomous, 
formed  of  a  tubular  axis,  from  which  spring  successive  whorls  of 
radiating  branches.  In  many  species  the  axis  as  well  as  the  rays  have 
their  wall  encrusted  with  cdoium  carbonate,  so  that  the  plant  is 
enclosed  in  a  calcareous  envelope,  which  reproduces  with  exactitude  the 
details  of  ite  organization.  This  inorganic  envelope  consiste  of  one  or 
two  calcareous  cylinders.  The  inner  one  is  formed  of  the  axis  and  the 
first  member  of  the  verticillate  rows  of  cells  which  spring  frtnn  it 
The  outer  cylinder  is  composed  of  the  outermost  cells  of  the  branches 
which  end  in  an  enlarged  swelling,  the  lateral  margins  coalescing 
with  those  of  the  neighbouring  ones.  The  fructification  may  also  be 
encrusted  with  lime,  and  contribute  to  the  formation  of  tiie  outer 
cylinder,  as  may  be  seen  in  the  genus  OymopoUa,  The  fructification 
sometimes  consists  of  single  receptacles  or  sporangia,  as  in  OymapoUa  ' 
and  Necmerisy  sometimes  of  a  number  of  smooth  shining  hollows  in 
which  sporangia  or  spores  are  formed,  as  in  Acicularia^  Maupana^  Dtuy 

♦  «Bot.  Zeit '  xxxvii.  (1879)  p.  361. 

t  *  Comptes  Bendiw,'  Oct  29, 1877 ;  see  *  Bot.  Zeit./  xxxvii  (1879)  p.  165. 
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ivloporaf  &o.  In  the  fossil  forms  a  oalcareoos  skeleton  remains,  very 
liable  to  be  oonfonnded  with  that  of  foraminifera,  in  which  are  hollow 
chambers  and  canals,  where  the  fructification  and  the  rays  have  been, 
and  by  means  of  which  they  may  be  determined  with  great  ease. 

The  author  thus  clasiEafies  the  genera  belonging  to  the  gronp. 
Those  marked  thus  *  are  fossil  genera  ;  those  marked  *  *  are  known 
in  both  the  fossil  and  living  state : — 


I.  GymopolidiB 


n.  Acetabularidflo  .. 

III.  TbyrsopoiellidiB 

IV.  Daotyloporidie  .. 

V.  NeomeridtB 


vn.  Hagenmnlleridn 


1.  DasyoladoB. 

2.  Halicoryne. 

3.  Olypeina.* 

4.  Cymopolia.** 

5.  Parkerella.* 

6.  Hermitella.* 

7.  Polyphysa. 

8.  Acetabularia. 

9.  Aciculaiia.* 

10.  Briardina.* 

11.  Orioporella.* 

12.  Thyrsoporella.* 

13.  Gumbelina.* 

14.  Dactylopora.* 

15.  Keomeris. 

16.  Bornetella.* 

17.  Terqueiuella.* 

18.  Mauposina.* 
^  19.  Zittelina.* 

VI.  Uterid»     20.  Uteria.* 

{21.  Hagenmnlleria.* 
22.  Carpenterella.* 


A.  Deoaisiiella.** 

B.  Larvaria.* 
0.  Vaginopoia.* 

D.  Kflxreria.* 

E.  Polytrypa.** 


••{ 


Inflnence  of  Light  on  the  Movements  of  Desmids.*— According 
to  Stahl,  when  Closterium  is  placed  in  a  vessel  which  the  light  reaches 
only  from  one  side,  the  cells  attach  themselves  to  the  glass  in  snch 
a  position  that  the  longer  axis  of  the  cell  coincides  with  the  direction 
of  the  incident  light  If  the  direction  of  the  light  is  altered,  the 
position  of  the  cell  varies  correspondingly  with  more  or  less  rapidity. 
There  appears,  therefore,  to  be  a  certain  difference  between  the  two 
halves  of  the  cells  in  respect  to  their  behaviour  towards  light,  one 
extremity  seeking  and  the  other  avoiding  it.  It  is  remarkable  that 
in  this  respect  the  properties  of  the  two  halves  seem  to  alternate  from 
time  to  time,  causing  a  change  in  the  direction  of  the  longer  axis  to 
the  extent  of  180**.  Intense  Hght  appears  to  have  a  very  different  effect 
on  desmids  to  that  of  diffused  Bght,  the  cells  then  placing  themselves 
in  a  position  in  which  the  longer  axis  is  at  right  angles  to  the  direc- 
tion of  the  incident  light. 

Hew  Diatom,  t — A  new  genus  and  species  of  diatom  from  the  Santa 
Monica  deposit  is  described  by  Mr.  Stodder;  the  following  are  given 
as  the  generic  and  specific  characters : — 

^  Discus  (a  plate),  n.  g.     It  is  a  simple  disk,  translucent  like 

*  '  Verb.  Pby8.-med.  Oesellach.  WiUrzbaig/  xiv.  No.  7 ;  see '  Hedwigia,'  xviiL 
1879,  p.  100. 

t  *  Am.  JoUTD.  Micr.,'  iv.  (1879)  No.  3. 
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porcelain,  with  no  dots,  punota,  or  BtrisB,  or  other  marks  oommon  to 
diatoms. 

*^  D.  porceUaneus^  n.  s.  Oharacters  that  of  the  genos,  with  a  ridge 
snbmarginal,  giving  it  the  look  of  a  dinner-plate ;  otiier  examples 
haye  a  cnrred  ridge  in  some  (not  constant)  part  of  the  disk." 

Adulteration  of  Cnrrant  Jelly  with  Diatoms.*  —  Prof^rasor  Ch. 
Menier,  of  Nantes,  in  examining  with  the  Microscope  some  so-called 
currant  ^  preserves,"  recognized  that  the  gelatinous  consistency  was 
due  to  diatoms,  as  was  evidenced  by  the  presence  of  a  very  fine  Amek' 
naidiscus  japanieus. 

Professor  Menier  then  procured  some  of  the  substance  (used 
for  various  industrial  purposes)  known  as  Chinese  or  Japanese  glue, 
and  discovered  the  same  diatom.  This  is  not  found  in  France,  and 
he  was  thus  able  to  establish  the  actual  composition  of  the  '^pre- 
serve." The  colour  he  found  to  be  due  to  oochineal  and  hollyhock,  as 
was  shown  by  the  presence  of  large  pollen-grains  of  the  Malvaoee. 
The  preserve  would  not,  of  course,  keep  long,  being  quickly  invaded 
by  cryptogamic  productions. 

Professor  Menier  points  out  that  the  Japanese  glue  is  '^  a  very  easy 
and  valuable  substance  for  diatomists  to  explore,  and  in  which  dis- 
coveries will  probably  be  made."  According  to  him  it  is  manufactured 
out  of  the  Algsd  of  the  Japanese  coasts  that  are  capable  of  being 
transformed  into  jelly — at  any  rate,  the  debris  of  a  number  of  very 
different  Alg®  are  found.  M.  Bomet  considers  them  capable  of  being 
identified. 

Palmelline,  the  Colourin|f-matter  of  Palmella  eruenta.t — M. 
Phipson  has  subjected  to  carernl  examination  the  colouring  matter  of 
this  minute  alga,  often  found  as  a  red  stain  at  the  bottom  of  walls,  dsc, 
especially  in  winter.  Under  the  Microscope,  it  is  seen  to  consist  of 
minute  globules,  about  4  /a  in  diameter,  closely  resembling  globules  of 
blood,  which  have  a  diameter  of  6  to  6  fu  They  float  freely  in  a 
mucous  fluid  not  unlike  the  serum  of  blood. 

The  colouring  matter  of  these  globules,  to  which  the  author  gives 
the  name  pcdmeUine,  presents  a  remarkable  resemblance  to  the  hsmo- 
globin  of  blood.  It  is  insoluble  in  alcohol,  ether,  beuzin,  bisulphide 
of  carbon,  &c.,  but  dissolves  in  water ;  it  is  dichroTc,  composed  of  a 
red  substance  combined  with  an  albuminous  substance,  and  coagulates 
with  alcohol,  heat,  and  acetic  acid.  Its  spectrum  shows  one  or  two 
absorption-bands  in  the  yellow,  or  between  the  yellow  and  green. 
Like  haemoglobin,  it  contains  iron,  the  residue  on  evaporation  pre- 
senting distinct  indications  of  lime,  chlorine,  and  iron.  Various  other 
interesting  properties  of  this  substance  are  described  by  the  author  in 
his  original  paper. 

Mycoidea  parasitica,  a  new  Parasitic  Al^| — Dr.  Cunningham 
describes  under  this  name  a  new  genus  of  parasitic  Algas,  very  deetmo- 
tive  to  the  leaves  of  camellia,  rhododendron,  and  other  plants  in  India. 

♦  « BulL  Boo.  Bot.  Prance,'  xxvi.  (1879)  Bev.  Bibl.,  p  66. 
t  « Comptes  Bendua,'  Ixxxix.  (1879)  p.  316. 
i  'Trana.  Linn.  Soc  (Bot.),'  li.  (1879)  p.  301. 
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The  parasite  makes  its  appearance  in  the  form  of  greenish  or 
bright  orange  patches  on  the  npper  surfittce  of  the  leaf.  On  detaching 
one  of  these  pnstoles  from  the  leaf,  and  examining  it  under  high 
powers,  it  is  found  to  consist  of  a  flattened,  subepidermal  disk  of 
radiating  filaments,  from  which  numerous  ascending  twigs  arise,  and 
these,  breaking  through  the  epidermis,  develop  into  the  fructifying 
filaments.  The  disk  consists  of  a  single  layer  of  dichotomous  fila- 
ments, and  increases  continually  at  the  margin.  The  terminal  cell  of 
a  fructifying  filament  eventually  swells  up  into  an  oval,  spore-like 
body ;  in  tms  is  ultimately  formed  a  roundish  orifice,  from  which 
escape  a  number  of  reddish  orange  ^by  transmitted  light)  biciliated 
soospores.  The  sexual  reproduction  is  effected  by  the  fecundation  of 
oogonia  by  poUinodia.  The  resulting  oospores  retain  their  vitality 
for  a  considerable  time.  Ultimately  the  contents  break  up  into  a 
number  of  biciliated  zoospores,  precisely  resembling  those  produced 
non-sexually.  They  rupture  the  thin  wall  of  the  oospore,  and  swim 
freely  in  the  subepidermal  space  and  over  the  surfiAce  of  the  leaf. 

With  regard  to  the  systematic  position  of  Mycoideay  Dr.  Cunning- 
ham considers  that,  notwithstanding  the  difference  in  the  mode  of 
reproduction,  its  vegetative  structure  indicates  a  near  affuiity  with 
ColeochcBte.  An  interesting  circumstance  connected  with  this  alga  is 
that  a  number  of  the  primary  disks  do  not  give  rise  to  fructifying  fila- 
ments, but  are  utilized  by  fungal  filaments,  and,  in  connection  with  them, 
contribute  to  the  development  of  patches  of  a  heteromerous  lichen. 

Two  new  Parasitio  Algao.* — ^An  addition  is  made  to  the  small 
number  of  known  parasitic  Algsa  in  the  description  by  J.  Beinke  of 
two  species. 

The  first,  a  species  of  AndbcBna,  was  discovered  by  him  several 
years  ago  in  the  roots  of  OycadesB,  where  it  forms  bright  green 
streaks  visible  to  the  naked  eye.  It  develops  in  the  intercellular 
spaces,  but  has  no  obvious  injurious  effect  on  the  host.  Micro- 
scopic examination  shows  it  to  consist  of  strings  of  globular  cells 
embedded  in  jelly,  presenting  a  close  resemblance  to  Ifostoe.  It  has 
been  observed  in  the  roots  of  Ceraiozamia,  Oycas^  Diodn,  and  Enc^he^ 
lartos. 

The  second  species,  to  which  he  ffives  the  name  Entodadia  viridtBy 
is  parasitic  on  the  long  unicellular  fSaments  of  Derhesia  Lamourotuciiy 
growing,  however,  not  within  the  cell,  but  in  the  cell-wall.  It  is  a 
branched,  multicellular,  filamentous  alga,  nearly  allied  to  StigeocUmium 
and  CMarotylium,  Although  no  reproduction  of  the  alga  has  been 
observed,  this  no  doubt  takes  place  by  means  of  zoospores. 

Method  of  Cultiyating  VoIyox  globator.f— This  Alga  is,  accord- 
ing to  the  experience  of  many,  a  most  difficult  one  to  keep  for  any 
length  of  time,  but  Mr.  N.  E.  Brown,  of  Eew,  announces  that  he  has 
discovered  the  way  to  do  so. 

For  several  years  his  practice  was  to  place  the  Volvox  in  large 
glass  or  earthenware  jars,  small  bottles,  open  dishes,  and  other 
vessels,  exposed  to  full  sun,  or  kept  in  partial  or  entire  shade, 

♦  •  Bot.  Zeit ,'  xxxvU.  (1879)  p.  478. 

t  •  Gardeners'  Chronide,'  1879  (Nov.  8)  p.  599. 
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supplying  it  with  rain,  pond,  and  spring  water,  in  turn,  bnt  always 
with  tiie  result  that  after  a  shoti  time  it  disappeared.    In  Octobar, 

1878,  howoyer,  he  put  a  small  quantity,  probably  not  more  than  mie 
hundred  individuals,  in  a  four^unce  bottle,  haying  a  mouth  three- 
quarters  of  an  inch  in  diameter,  and  set  this  on  a  shelf  at  the  side  of 
an  outhouse,  which  had  no  gutter,  so  that  the  rain  in  running  off  the 
roof  would  drip  into  the  bottle ;  here  it  has  remained  until  Noyember 

1879,  and  instead  of  the  few  original  specimens,  they  are  now 
abundant  The  water  has  neyer  been  changed  or  replemahed,  only 
that  which  dripped  naturally  from  the  roof  into  the  bottle  haying 
been  added  to  .the  original  stock,  and  during  the  abundant  rains  of 
this  year  the  bottle  often  oyerflowed.  Seyeral  times  a  portion  of  the 
water  containing  the  Volvox  has  been  placed  in  the  jars  and  dishes 
standing  in  yarious  parts  of  the  garden,  but  these  always  died  in  a 
short  time,  whilst  those  left  in  tiie  smieJl  bottle,  treated  as  aboye, 
remained  in  perfect  health  and  multiplied.  The  position  in  which 
the  bottle  was  placed  faced  the  north,  so  that  it  only  got  the  sun  in 
the  early  morning  of  the  summer  months.  During  the  severe  weather 
of  last  winter,  the  water  was  several  times  frozen  into  a  solid  mass  of 
ice,  but  apparently  without  injuring  the  Volvox. 

mCBOSCOPT,  &a 

Soap  as  an  Embedding  Substance.* — Some  of  the  chief  objeotiona 
to  the  methods  of  embedding  in  oleaginous  or  waxy  mixtures  seem  to 
be  successfully  met  by  the  use  of  ti^e  preparation  recommended  by 
Dr.  Eadyi,  and  its  capability  of  modification  according  to  the  difGarent 
substances  to  be  embedded  is  strongly  in  its  flAVour. 

The  best  materials  and  proportions  are  as  follows : — 28  grammes 
of  shavings  of  stearate  of  soda  soap  (that  sold  as  '*  weisse  Waohs- 
kernseife"  abroad  is  best),  lOO^^cub.  cent,  of  96  per  cent  alocJio], 
and,  generally,  5  to  10  cub.  cent  distilled  water.  The  two  first 
ingredients  are  warmed  together  on  the  water  bath  and  to  the  liquid 
mass  the  water  is  added  gradually,  until  it  coagulates  quickly  into  a 
transparent  mass  when  dropped  into  a  watch-glaira.  The  miztnie 
should  be  kept  in  a  stoppered  bottle. 

For  use,  it  is  melted  or  boiled  and  the  object  at  once  plunged  in« 
When  cool,  sections  of  it  are  taken  with  a  razor  wetted  with  strong 
alcohol,  this  liquid  being  also  used,  warm  or  cold,  to  dissolve  out  the 
soap  from  the  sections. 

Thus  used,  the  material  is  adapted  best  to  delicate  objects;  it 
possesses  transparency  and  elasticity,  and  penetrates  p(»res  and  cavities 
effectually. 

A  tougher  preparation,  suited  to  harder,  such  as  chitinous,  tissues, 
is  obtained  by  increasing  the  proportion  of  soap  to  an  almoet  equal 
amount  by  weight  with  that  of  the  alcohol. 

Logwood  Staining  Solution,  t— Dr.  K  A.  Cook  points  out  that 
in  most  text-books  this  is  stated  to  be  good  in  results  but  xmoertain 
in  action ;  and  from  the  numbers  of  formulse  given  for  its  preparmtion, 

•  *  Zool.  Anzeiger,*  ii.  (1879)  p.  476. 

t  *  Joum.  Anat  aud  Phys.'  (Humphry),  xiv.  (1879)  p.  14a 
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it  18  OTident  that  many  experimonters  have  failed  to  hit  upon  a  com- 
bination satisfaotory  in  all  points.  The  chemical  nature  of  the 
colouring  material  of  logwood  is  f&iTlj  stable,  and  affords  no  reason 
for  any  uncertainty,  and  it  appeared  d^nrable  therefore  to  determine 
under  what  conditions  the  solution  would  yield  the  best  results. 

The  colouring  material  consists  of  two  substances— hematoxylin 
and  hiematein,  mffering  by  two  equivalents  of  hydrogen.  Heema- 
tozylin  (containing  the  larger  amount  of  hydrogen)  is  soluble  in 
alum  solution,  while  hcematein  is  slightly,  if  at  all  so.  The  latter  is 
of  no  use  for  colouring  animal  tissues.  HsBmatoxylin  forms  com- 
pounds with  various  metallic  oxides  which  are  soluble  in  alum 
solution  also ;  and  if  a  tissue  be  stained  with  hadmatoxylin,  or  with 
hiematoxylin  and  a  metallic  oxide,  and  immersed  in  an  aqueous 
solution  of  alum,  the  colour  will  be  all  discharged  from  the  tissue 
and  taken  up  by  the  solution ;  and  the  solution  will  thus  take  up 
fresh  quantities  of  hsBmatoxylin  compound  until  it  reaches  a  point  of 
saturation  beyond  which  it  will  take  no  more  from  tissues,  but  will, 
if  over-saturated  with  it,  give  up  the  colouring  matter  freely  to 
immersed  animal  materiaL  Such  a  solution  of  htematoxylin,  alum, 
and  metallic  oxide  has  a  clear  purple  colour,  becoming  red  on 
addition  of  acids.  If  alkaline  earths,  alumina,  or  hydrated  earthy 
phosphates  be  suspended  in  it,  they  will  absorb  the  colour,  and  the 
solution  becomes  purple.  If  the  solution  be  treated  with  a  very  small 
percentage  of  a  chromate,  the  purple  will  gradually  be  replaced  by 
a  yellowish-brown  colour ;  or  if  a  tissue  which  has  been  stained 
with  alum-logwood  solution  be  immersed  in  an  exceedingly  dilute 
bichromate  solution,  the  purple  will  sooner  or  later  be  replaced  by 
the  yellow  tint.  If  a  section  of  any  abnormal  caseous  concretion  or 
abnormal  growth  be  immersed  in  a  neutral  solution  of  alum-logwood, 
it  will  become  of  a  more  bluish  purple  than  ordinary  tissue,  evidently 
from  the  presence  in  it  of  more  than  an  ordinary  amount  of  alkaline 
earthy  matter  or  phosphate. 

When  the  above  fiEtcts  are  token  into  consideration,  it  will  appear 
unreasonable  to  expect  tissues  hardened  in  chromic  solutions  of  any 
kind  to  colour  as  readily  with  an  ordinary  logwood  solution  as  they 
would  do  if  immersed  in  the  fresh  state.  Sections  of  chromic- 
hardened  tissues  are  exceptionally  dif&cult  to  free  from  chromic  com- 
pounds most  probably  because  part  of  the  chromic  acid  is  in  chemical 
combination  and  insoluble,  and  when  freed  from  the  hardening 
material  the  tissues  will  not  be  left  in  the  natural  neutral  state,  and 
thus  less  readily  will  the  nuclei  take  up  the  colour.  But  it  has  been 
found  that  hardened  tissues  if  cut  into  sections  and  well  washed,  may 
be  as  readily  stained  with  logwood  as  fresh  tissues  if  the  solution  be 
slightly  modified. 

It  has  been  found  that  the  cheapest  and  most  practical  logwood 
solution  may  be  made  as  follows : — Take  logwood  extract,  6  parts ; 
alum,  6  parts;  sulphate  of  copper,  1  part;  water,  40  parts.  All 
ingredients  must  be  free  from  iron.  Grind  the  alum,  logwood 
extract,  and  sulphate  of  copper  in  a  mortar,  and  when  powdered  add 
sufficient  water  to  form  a  thin  paste ;  leave  for  one  or  two  days  with 
occasional  stirring  and  then  filter.    The  hasmatein  contained  in  the 
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logwood  extract  will  be  retained  by  the  filter  with  the  dirt,  and  tiio 
eolation  consists  of  hematoxylin,  alum,  and  sulphate  of  copper,  to 
which  a  crystal  of  thymol  may  be  added  to  preserve  it  from  monld. 
Fresh  or  alcohol-hardened  tissues  may  be  stained  with  this  after 
snf&oient  dilution ;  but  for  chromic-hardened  tissues,  dilate  8  drops 
with  120  drops  of  water,  and  add  one  drop  of  ^  per  cent,  solution  of 
bichromate  of  potash  just  prior  to  use.  Wadi  Uie  stained  solutions 
in  water  as  usual.  A  larger  proportion  of  bichromate  solution  will 
produce  an  ugly  yellow ;  and  if  the  mixed  solution  be  kept  many 
hours,  some  decomposition  will  go  on. 

Tissues  stained  in  logwood  may  be  mounted  in  glycerine  or 
Farrant's  solution  or  in  dammar.  In  the  two  former  they  keep 
unchanged  for  any  length  of  time ;  in  the  latter  they  are  apt  to  hde 
unless  care  be  taken,  in  preparing  them  for  dammar,  that  the  sections 
be  thoroughly  freed  from  water  by  absolute  alcohol  before  being 
brought  into  contact  with  oil  of  <uoyes.  If  any  moisture  be  left, 
fading  will  soon  commence,  and  the  preparation  be  spoiled. 

Modification  of  Farrant's  Medium.* — Professor  P.  Langerhans 
finds  the  following  a  very  satisfactory  modification  of  Farrant's 
medium  for  microscopical  preparations  of  small  animals: — Gnmmi 
arab.,  6;  aquie,  5— to  which  after  twelve  hours  add,  glycerini,  5; 
sol.  aquosa  acid,  carbol.  (6  p.  c),  10. 

With  living  marine  animals  it  is  only  necessary  to  use  enough  to 
go  under  the  cover-glass,  and  to  add  a  Uttle  on  the  following  day  to 
make  up  for  evaporation,  and  the  preparation  is  then  ready.  The 
shrinking  is  very  slight,  and  even  many  colours  are  preserved. 

Staining  Fluids  for  Vegetable  Ti88ue8.t— Mr.  A.  H.  Barrett 
recommends  the  following  as  a  simple  and  successful  meti^od  of 
staining  one  section  with  two  fluids. 

The  section  is  first  immersed  in  an  aqueous  (1  per  cent.)  solution 
of  Orawshaw's  aniline  blue  dye.  It  is  then  removed  into  strong  acetic 
acid,  which  seems  to  fix  the  colour  in  certain  tissues,  remove  it  from 
others,  and  prepare  that  not  stained  for  the  reception  of  another 
colouring  fluid.  It  is  then  again  removed  into  a  weak  solution  of 
magenta  (Judson's  dye),  also  made  strong  with  acetic  acid;  then 
mounted  in  glycenne  jelly.  The  process  effactuidly  shows  the 
*' differentiation "  of  parts,  both  by  the  difSarent  colours  and  the 
varying  intensity  of  colour. 

The  following  are  the  colours  with  which  the  tissues  of  a  section 
of  Burdock  are  stained : — 

Pith       Very  pale  magenfa. 

Gellalar  tissue     Deep  magenta. 

Spiral  vessels  of  mednllary  sheath  ..     Deep  blue. 

Pitted  vessels       Blae. 

Gambiam       Deep  bine. 

Liber  cells Daik  magenta. 

Latioiferous  vessels     Deep  blue. 

Cuticle  parenchyma Pale  blue. 

Epidermis     Deep  blue. 

Hairs      Pale  magenta. 

♦  *  Zool.  AnzeigV  ii.  (1879)  p.  575. 
t  *8cience-Goesip/  1879,  p.  255. 
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Chloride  of  Cadminin  as  a  Fluid  for  Homogeneous  Immersion.* 
— Oolonel  Woodward  expresses  his  approval  of  one  of  the  new  immer- 
sion fluids  proposed  this  year  bj  Professor  Abbe,t  riz.  the  chloride 
of  cadmium  dissolved  in  glycerine/and  sends  photographs  of  Amphi" 
jdewa  pellucida  taken  with  the  Zeiss  ^  and  ToUes'  amplifier,  both 
with  cedar  oil  and  with  the  cadmium  solution.  The  last  picture,  as  he 
points  out,  resembles  that  taken  on  the  same  daj  with  the  cedar  oil 
almost  as  closely  as  if  the  two  were  prints  from  the  same  negative. 
The  cadmium  solution  is  not  only  convenient  for  use  with  objectives  of 
oonsiderable  focal  length  (as  tiie  ^  of  Zeiss,  for  example),  but  is 
especially  desirable  for  photography,  as  it  cannot  attack  the  balsam 
oement  of  the  front  lens  of  tibe  objective.  This  he  finds  the  oil  of 
cedar  may  do.  Slowly  as  it  attacks  solid  balsam  when  cold,  it  appears 
to  act  more  energetically  when  the  temperature  is  somewhat  raised,  as 
happens  during  micro-photography.  In  the  case  of  the  Zeiss  \ 
belonging  to  the  Army  Medical  Museum,  the  oil  of  cedar  has  already 
in  this  way  penetrated  to  the  space  behind  the  front  lens  of  the 
objective,  which  he  has  in  consequence  been  obliged  to  return  to  the 
maker  for  repairs.  The  substitution  of  the  new  flmd  appears  therefore 
to  have  advantages  for  photographic  purposes  which  are  well  worthy 
of  consideration. 

Scientiflo  Value  of  Microsoopic  Preparations.1— Dr.  Pelletan, 
of  Paris,  complains  of  the  small  scientific  value  of  the  majority  of 
microscopic  objects  prepared  for  sale,  though  they  are  often  very 
beautiful  in  appearance ;  the  preparations  of  diatoms  being  alone,  for 
the  most  part,  satisfactory,  often  excellent,  and  sometimes  marvellous. 
Certain  preparations  of  cryptogamic  botany  are  also,  he  considers,  of 
value,  and  dissections,  &c.,  of  vegetable  anatomy,  thin  cuttings  of 
dense  substances,  animal,  vegetable,  and  mineral,  and  particidarly 
sections  of  wood,  but  of  all  other  classes  it  is  only  by  chance  one 
meets  with  an  interesting  slide. 

Many  of  the  ordinary  preparations,  however,  if  not  satisfactory  to 
savarUSy  interest  amateura^  and  they  teach  many  things  that  oUierwise 
would  not  have  been  known.  '<  They  are  also  useful  in  England,  where 
they  are  sold  in  large  numbers,  because  in  that  country  the  Micro- 
scope is  more  used  for  amusement  and  as  an  object  of  luxury  than  for 
working  purposes.  These  slides,  that  for  us  have  little  interest,  are 
therefore  in  this  point  of  view  of  real  utility.  They  give  to  ordinary 
people  the  taste  for  natural  objects,  and  they  furnish  a  thousand  little 
instructions  acquired  without  labour,  and  are  also  amusing.  We  must 
not,  therefore,  too  much  despise  them. 

**  Histological  preparations,  whether  normal  or  pathological,  are 
those  of  least  value.  Preparers,  with  very  few  exceptions,  have  not 
Bufi&cient  knowledge  of  histology  or  of  the  necessary  technical  methods, 
or  even  the  will  to  adopt  them,  because  they  are  tedious  and  delicate, 
and,  moreover,  it  is  feared  that  the  increased  cost  of  the  preparations 
would  frighten  those  who  might  wish  to  acquire  them.  There  is  no 
foundation  for  this  last  reason,  judging  from  the  daily  demands  for 

♦  See  post,  p.  988.  t  See  ante,  p.  846. 

X  *  Jonrn.  de  Mior.,'  ill.  (1879)  p.  189.  Translated  in  fall  ia  '  Scienoe-Gossip,' 
1879,  No.  179,  p.  250. 
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prepimitums  mftde  on  these  principles,  even  at  an  increased  cost,  when 
they  are  really  instroctiTey  and  it  cannot  he  doahted  when  we  see  the 
most  oommon  specimens  of  Pedieulua  pvbU  sold  in  America  for 
5  fr.  76  o^  in  which  country  it  is  not  rarer  than  it  is  in  France.'' 

Counting  of  Blood-oorpasdei.* — Professor  Ahhe  has  recently 
paUished  a  paper  on  this  subject,  in  which  he  refers  in  the  first  place 
to  an  apparatus,  the  plan  of  which  was  suggested  by  Mr.  B.  Thoma, 
of  Heidelberg.  It  presents  no  special  norelty  in  design,  its  value  oon- 
sisting  rather  in  the  appropriate  adaptation  of  the  best  means  known, 
and  the  careful  technical  construction  by  which  the  faults  of  the 
measuring  apparatus  are  kept  within  narrow  limits,  so  that  they  may 
be  neglected  in  practice. 

The  leading  features  are— (1)  the  method  of  mixing  the  blood  so 
as  to  dilute  it  in  a  simple  known  proportion,  and  (2^  the  special 
apparatus  for  counting  which  enables  the  microscopist  to  take  a 
determinate  volume  of  the  diluted  blood  fluid.  For  the  first  Ma- 
lassez's  mixer  is  used,  modified  so  as  to  fftcilitate  the  purifying  and  to 
keep  the  consistency  constant.  The  capillary  tube  holds  about  6 
mgr.  of  blood ;  its  volume,  which  is  taken  as  unity,  is  made  the  one- 
hundredth  part  of  the  volume  of  the  mixing  bulb  (exact  to  about  0*5 
per  cent).  The  correct  length  of  the  capillary  is  determined  from 
data  as  to  the  capacity  of  the  tube  and  mixing  bulb,  obtained  by 
weighing,  water  being  used  for  the  latter  instead  of  quicksilver,  as  on  . 
account  of  the  glass  ball  used  for  mixing,  a  non-adhering  fluid  would 
not  properly  filljout  the  space. 

For  counting,  an  adaptation  is  made  of  Hayem's  chamber,  which 
consists  of  a  slide  to  which  a  thin  glass  plate  with  a  circular  hole 
is  firmly  cemented  and  ground  down  parallel  to  the  surface  of  the 
slide,  so  that  a  superposed  flat  plate  would  enclose  a  stratum  exactly 
0*1  mm.  deep.  For  cutting  off  a  definite  volume  of  this  stratum, 
instead  of  a  micrometer  in  the  eye-piece  of  the  Microscope,  (Power's 
method  is  adopted,  and  divisions  are  cut  on  the  bottom  of  the  cham- 
ber, so  that  a  square  millimetre  is  divided  into  small  squares,  the 
sides  of  which  are  0*05  mm.,  and  the  area  ^^  square  mm.  As  the 
blood-corpuscles  in  the  artificial  serum  of  Malassez  sink  to  the 
bottom  in  a  few  moments,  the  contents  of  a  thousandth  of  a  cubic 
millimetre  in  the  field  of  the  Microscope  may  be  readily  counted, 
being  the  contents  of  any  four  of  the  divisions.  When  normal  blood 
is  diluted  in  the  proportion  of  1 :  100,  about  fifty  blood-corpuscles  are 
found  in  this  space,  and  the  number  being  multiplied  by  100,  gives 
the  contents  of  the  thinned  blood  per  thousandth  cubic  miUiinetro, 
which  furnishes  figures  convenient  for  comparison. 

The  divisions  on  the  bottom  of  the  counting  apparatus  are  a  great 
advantage  over  the  eye-piece-  micrometer,  as  they  avoid  the  necessity 
of  ascertiiining  the  value  of  the  divisions  of  the  latter,  which  of  course 
varies  with  the  objective  and  length  of  the  tube ;  a  fruitful  source  of 
errors  is  avoided,  and  complete  freedom  is  obtahied  in  the  choice  of 
objectives  and  magnifying  power. 


•  SB.  Jen.  GeselL  Mod.  und  Nat.'  (1878), 
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The  apparatus  is  so  delicately  constrncted  that*  if  carefully  mani- 
pulated, the  errors  in  measuring  will  never  exceed  ahout  1  per  cent 

The  mathematical  theory  hy  which  the  prohahle  extent  of  the  error 
of  counting  is  determined  may  be  briefly  sunmmriced  as  follows* 
If  n  denote  the  ayerage  number  of  blood-corpusdee  to  a  given  space, 
the  relative  frequency  of  other  numbers  is  expressed  by  the  respective 
terms  of  tiie  expansion  of  6"  (where  e  denotes  the  base  of  natural 
logarithms)  divided  by  the  complete  value  of  e".  Thus,  the  pro- 
bability that  h  corpuscles  will  appear  instead  of  n  is, 


Wfc=d-* 


1.2.3. 


Making  ib  =  n  +  A,  where  A  expresses  the  deviation,  positive  or 
negative,  from  the  average  number,  the  above  expression  becomes 
approximately 

^  11-^ 

Consequently,  the  ^  probable  error,"  that  is,  the  error  which  in  re- 
peated observations  would  be  as  often  exceeded  as  not  reached,  may 
be  expressed  as  a  function  of  n,  or,  calling  this  error  «y, 

w  =  0-4769  ^/2n. 

If  the  ratio  of  this  probable  deviation  to  the  average  number  be 
denoted  by  a»  we  get 

0-674 


In  a  large  number  of  observations,  if  m  denote  the  probable  error, 
then,  accorcung  to  the  laws  of  probability, 
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and  hence  may  be  directly  deduced  what  reliance  is  to  be  placed  on 
the  result  of  a  single  observation,  that  is,  what  approximation  to  the 
correct  average  value  may  be  safely  expected  when  the  value  of  cd 
has  been  computed  from  the  above  formula,  suited  to  Uie  conditions 
of  the  particTilar  observation. 

The  above  formula  for  m  shows  that  the  probable  error  expressed 
as  a  percentage  of  the  average  number  decreases  in  the  same  pro- 
portion as  the  square  root  of  the  average  number  increases.  Thus, 
the  value  of  cd  is  reduced  to  about  6  per  cent,  if  n  is  made  to  equal 
200,  that  is,  when  the  counting  extends  over  a  volume  of  four  thou- 
sandths of  a  cubic  mm.  or  to  sixteen  fields  of  the  micrometer,  and 
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tbe  Teenlt  of  this  would  be  that  an  error  of  10  per  cent,  would  have 
the  probability  of  one-fifth,  m  would  fedl  to  2  per  cent,  if  the  count* 
ing  were  extended  to  1250  or  100  squares,  and  the  probability  of  an 
error  of  4  per  cent,  would  be  one-fifth.  An  error  of  6  per  cent,  would 
have  the  small  probability  of  only  one-twenty-third,  and  an  error  of 
10  per  cent,  might  be  expected  to  occur  once  in  1400  cases,  whidi  is 
as  good  as  being  excluded  altogether. 

Moreover,  the  limitation  of  the  probable  error  to  1  per  cent,  would 
be  ensured  by  extending  the  number  counted  to  a  total  of  about  5000, 
which,  under  the  conditions  here  assumed,  would  correspond  to  the 
contents  of  the  whole  square  millimetre.  In  this  case,  therefore,  the 
mean  value  may  safely  be  assumed  as  true  to  within  2  to  3  per  cent., 
because  an  error  of  4  per  cent  would  occur  once  only  in  160  cases. 

This  method  of  judging  of  the  exactness  of  the  results  is  capable 
of  being  applied  to  various  other  scientific  investigations  of  the  same 
kind. 

Cheilo-aiijrioscopy.* — This  name  is  applied  by  Dr.  G.  Hueter  to  his 
new  processior  the  direct  observation  of  the  circulation  in  tho  human 
subject. 

The  apparatus  consists  of  a  frame,  something  like  that  used  by 
photographers^  for  supporting  the  head  of  the  person  under  observa- 
tion, and  having  attached  to  it  a  stand  on  which  a  microscope  and 
lamp  are  supported.  The  patient's  lower  lip  is  drawn  out,  and  fixed 
with  dips  on  the  stage  of  the  microscope:  a  strong  light  is  then 
concentrated  on  its  inner  sur&ce  by  means  of  a  condenser,  and  it  is 
examined  by  an  objective  of  low  power,  the  superficial  vessels  which 
can  be  seen  even  with  the  naked  eye  bei^  brought  into  focus. 

The  vessels  look,  at  first,  as  if  filled  with  an  opaque  red  injection ; 
but  with  a  little  practice  and  careful  focussing,  the  observer  is  soon 
able  to  make  out  the  movement  of  the  blood  stream,  and  even  to  dis- 
tinguish the  red  and  the  colourless  corpuscles.  The  epithelial  cells 
of  the  mucous  membrane,  and  the  apertures  of  the  mucous  ghinds, 
may  also  be  seen. 

By  the  application  of  slight  pressure  to  the  lip,  the  phenomena  of 
venous  stasis  may  be  studied :  it  is  also  easy  to  observe  the  efiect  of 
cold,  by  touching  the  lip  with  ice,  or  that  of  innocuous  reagents,  such 
as  glycerine  or  anunonia.  The  various  pathological  conditions  of  the 
circulation,  characteristic  of  certain  diseases,  are  also  easily  studied 
with  complete  accuracy. 

Hueter  remarks  that  the  pathological  observations  he  has  already 
made  by  means  of  cheilo-angioscopy,  prove  conclusively  the  import- 
ance of  the  new  process:  a  good  deal  of  practice  is,  however, 
necessa^,  before  it  can  become  clinically  usefuL 

Value  of  the  Microscope  in  Law  and  Medicine.— Dr.  B.  H.  Ward, 
of  Troy,  N.Y.,  in  his  able  presidential  adcbesst  ftt  the  opening 
meeting  of  the  American  Society  of  Microscopists,  held  at  Buffido  in 
August  last,  deals  at  some  length  with  tiie  legal  uses  of  the  Micro- 

♦  « Cblt.  med.  Wias./  Nos.  18  and  14  (1879). 
t  « Baffido  Daily  Courier,'  Aug.  20,  1879. 
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Boope,  **  a  department  bo  large  that  it  might  almost  be  regarded  as  a 
new  Boience,  xmder  the  title  of  ^  Microscopical  Junspradence.' "  The 
determination  of  hand-writing  is  more  particularly  referred  to. 

The  *  Bulletin  Scientifiqne  da  D^partement  da  Nord '  also  contains 
an  article  on  the  ase  of  the  Microscope  in  medicine,  especially  patho- 
logical histology.* 

It  is  not  possible  asefolly  to  give  an  abstract  of  either  paper. 

Unit  of  Micrometry.— In  his  address  mentioned  aboTe,  Dr.  Ward 
says  with  regard  to  the  resolations  of  the  Indianapolis  Congress  of 
1878,  that  "as  too  often  happens,  their  incidental  faalts  attracted 
more  attention  than  their  reidly  scientific  object  The  nnit  proposed 
(i^  mm.)  was  evidently  too  large  for  integers,  and  too  ^ort  for 
fractions,  and  anlikely  to  receiye  a  single  approval  either  at  home  or 
abroad ;  and  the  proposal  of  international  action,  though  its  object 
was  aniversally  approved,  was  in  a  form  not  likely  to  accomplish  that 
object" 

The  new  committee  appointed  by  the  varioos  Societies  (see  p.  154) 
has  not  yet  made  its  report 

Comparators  for  Measares  of  LengtlLt— Professor  W.  A.  Eogers 
has  devised  a  comparator  of  the  design  shown  in  Fig.  1  to  remedy 
the  defects  foand  to  exist  in  the  eye-piece  and  filar  micrometer  as 
well  as  in  the  Merz  stage  micrometer  (A  a). 

The  comparator  proper  consists  of  a  bed-plate,  within  which  is 
fitted  a  slide  carried  by  the  precision  screw  6.  The  object  to  be 
measnred  is  held  in  position  apon  the  moving  plate  by  the  dips 
shown  in  the  figaro.  Instead  of  two  parallel  springs  there  is  a  single 
cord  attached  to  the  centre  of  the  moving  slide  which  rnns  on  the 
gnide  pnlley  d,  and  is  attached  to  a  spring  which  is  fastened  to  a 
pin  on  the  back  side  of  the  bed  a  little  to  the  right  of  and  below  6. 
The  action  of  the  spring,  therefore,  is  whoUy  in  the  line  of  the  screw, 
and  as  the  direction  of  the  cord  feJIs  a  little  below  the  motion  of  the 
slide,  it  has  a  slight  tendency  to  keep  the  slide  in  contact  with  its 
seat  withont  introdncing  friction.  The  screw  e  moves  the  whole 
bed-plate,  including  the  precision  screw  6.  The  whole  comparator 
has  a  circular  movement  in  the  socket  /  attached  to  the  original 
substage  e  of  the  Microscope.  The  filar  micrometer  is  shown  at 
A,  and  an  eye-piece  with  a  micrometer,  having  some  advantages  over 
the  usual  form,  is  shown  at  t.  Slow  motion  to  the  tube  is  given 
through  the  lever  g. 

The  operation  of  using  the  comparator  is  as  follows : — 

After  the  slide  containing  the  graduations  to  be  compared  has 
been  placed  in  proper  position  under  the  objective,  with  the  right 
hand,  the  screw-head  &  is  set  at  the  zero  of  position ;  with  the  left 
hand,  line  1  is  brought  in  contact  with  a  single  line  of  the  eye-piece 
micrometer ;  with  screw-head  6,  line  2  is  brought  in  contact  with  the 
fixed  line  of  the  eye-piece  micrometer,  and  the  number  of  revolutions 
and  parts  of  a  revolution  are  read  off.    Screw  h  is  then  brought  back 

•  Of.  ♦  BuU.  Soc  Belg.  Micr^'  v.  p.  243. 

t  *  Am.  Quart.  Mior.  Jonro.,'  i.  (1879)  p.  208. 
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to  zero,  and  the  setting  is  made  on  line  2  by  means  of  the  «sfcrew  e. 
In  moving  oyer  the  spaoe  from  line  2  to  line  3  with  the  screw  6, 
it  will  be  seen  that  the  dome  pari  of  the  screw  ia  utied  a»  in  going  from 
line  1  to  line  2.  Hence  the  comparison  of  these  two  ^taces  is  tnde- 
pendent  of  the  errors  of  the  comparing  ecrew^ 

Fia.K 


The  number  of  roacea  which  can  be  compared  in  this  way  is  only 
limited  by  the  length  of  the  screw  c^  and  the  lengih  of  the  opening 
through  tiie  bed-plate. 

Again,  suppose  we  measure  the  q>aces  1,  2^  3, 4, . . .  100  by  a 
continuous  forward  motion  of  the  screw..  Such  measures  will  in- 
yoItc  all  the  errors  of  the  screw  itself.  But  if  after  the  measures  are 
made  we  set  the  screw  h  back  at  zero,  turn  the  ruled  plate  around 
180°,  and  set  on  Hne  100  with  screw  c,  the  continuous  forward  motion 
of  the  screw  6  from  line  100  to  line  1  will  be  over  the  same  part  of 
the  screw  as  from  Une  1  to  line  100.  In  the  first  case  the  screw 
measures  the  accumulated  errors  of  the  ruled  plate  from  line  1  to 
any  point  up  to  line  100,  but  such  measures  involve  the  errors  of  the 
comparing  screw.    In  the  second  case  the  accumulated  erzors  axe 
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measnied  in  the  same  way  firom  line  100  to  line  1.  Bat  if  we  anb- 
traot  the  measures  from  line  1  to  line  100  firom  the  eoiresponding 
measures  from  line  100  to  line  1,  the  difference  mil  give  twice  ikeaccnh 
mulaied  erron  at  any  Pj^f^  f<^  itncUji  periodic  errore  independent  of 
the  comparing  ecrew.  The  only  exception  to  this  rule  is  fonnd  when 
the  cnrye  of  errors  takes  a  wave  form.  In  a  general  way  this  will 
be  the  case  when  the  maTimnm  error  fiftlls  near  line  25,  and  the  mini- 
mom  near  line  76. 

As  an  an  illustration  of  the  character  of  the  work  which  may  be 
done  with  a  comparator  of  this  form,  Professor  Bogers  gives  a  Table 
of  the  measures  of  five  standard  micrometers  ruled  at  different  times. 
As  these  micrometers  are  somewhat  different  in  form  from  any  with 
which  he  is  acquainted  he  giyes  a  brief  description  of  them. 

1.  A  half-inch  is  divided  into  60  equal  parts,  the  1st,  26th,  and 
60th  spaces  being  again  subdivided  into  10  equal  parts.  The  length 
of  the  lines  is  about  ^  inch,  the  6th  and  10th  lines  being  a  liHle 
longer. 

2.  After  arranging  the  position  of  the  ruling  carriage,  so  that  the 
lines  of  the  second  series  of  graduations  should  begin  near  the  point 
where  those  of  the  first  end,  coincidence  is  made  mechanically  with 
the  first  line  of  the  series  already  ruled.  For  a  short  distance  the 
ruling  point  goes  over  the  same  ground  twice.  A  centimetre  is  then 
subdivided  into  10  equal  parts.  The  1st,  6th,  and  10th  spaces  are 
B^lBdD.  subdivided  into  10  equal  parts,  and  one  of  the  middle  sub- 
divisions is  still  further  subdivided,  giving  *01  mm.  Near  by  is  a 
band  of  21  lines,  each  space  being  equal  to  *001  mm. 

The  table  showe  that  the  individual  errors  of  graduation  are 
practically  insensible. 

The  errors  obtained  are,  it  is  to  be  noted,  entirely  relative  errors. 
They  give  no  indication  whatever  of  the  absolute  value  of  any  of  the 
spaces  measured.  If  the  entire  length  of  the  half-inch  is  e. g.  «001 
inch  too  long,  to  each  of  the  corrections  given  in  the  table  must  be 
applied  still  further  the  correction  *  00002  inch. 

It  is  therefore  necessary  to  make  a  careful  investigation  of  the 
entire  length  of  the  half-in<ui  and  of  the  centimetre. 

This  is  done  with  a  comparator  adapted  to  the  comparison  of 
spaces,  ranging  from  coincidence  to  an  entire  yard  or  an  entire  metre. 
Comparators  of  this  class  are  usually  constructed  with  two  sliding 
plates,  each  carrying  its  own  Microscope.  A  fundamental  objection 
to  this  form  is  found  in  the  fact  that  the  Microscopes  cannot  be 
brought  much  nearer  together  than  8  inches  by  any  direct  means. 
For  want  of  space  and  of  illustrations.  Professor  Bogers  is  able  to 
give  only  a  general  description  of  the  form  which  he  has  had  con- 
structed. 

It  consists  of  an  iron  bed  60  inches  long  and  14  inches  wide. 
V-shaped  grooves  6  inches  apart  run  the  entire  length.  In  the  centre 
of  the  bed  a  fine-toothed  rack  reaches  from  end  to  end.  Two  sliding 
plates  are  carried  along  the  wa^s  by  means  of  a  pinion  set  in  the 
centre  of  the  plates  and  workmg  so  loosely  in  the  rack  that  the 
slides  are  free  to  follow  the  law  of  gravity.     A  Microscope  is 
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attached  to  each  plate,  giving  the  form  usually  adopted.  Instead  of 
two  Microscopes,  however,  it  is  found  better  to  use  but  one.  The 
Microscope  plate  is  followed  on  the  other  side  by  plates  terminating 
in  tempered  steel  tops  which  are  at  will  either  made  free  or  clamped 
firmly  to  the  bed  of  the  comparator.  If  one  wishes  to  compare  two 
metres  the  method  of  proceeding  is  as  follows : — 

id)  One  stop  is  set  at  or  near  one  end  of  the  bed. 
h)  The  metre  wiih  which  comparison  is  to  be  made  is  placed  in 
position  under  the  Microscope  so  that  contact  is  made  between  the 
end  line  and  the  zero  line  of  the  eye-piece  micrometer. 

(c)  The  microscopic  plate  is  then  moved  by  means  of  the  rack 
and  pinion  till  the  other  end  line  forms  contact  with  the  zero  line  of 
the  micrometer 

(d)  The  second  stop  is  then  brought  up  against  the  other  end  of 
the  plate  and  adjusted  so  that  when  contact  takes  place  between  the 
stops,  contact  also  takes  place  between  the  end  line  and  the  zero  line 
of  the  micrometer. 

(e)  Having  made  the  adjustment  of  the  stops  perfect,  the  metre  to 
be  compared  is  then  placed  in  position.  When  contact  is  made  with 
the  first  stop  by  mechanical  adjustment  the  end  line  is  brou^t  in 
contact  with  the  zero  line  of  the  micrometer.  The  Microscope  plate 
is  then  brought  into  contact  with  the  second  stop.  If  the  o&er  end 
line  is  now  in  coincidence  with  the  zero  line  ^f  the  micrometer  the 
two  metres  have  the  same  length.  By  noting  the  number  of  divisioDS 
which  the  end  line  falls  short  of  or  passes  beyond  the  zero  line  of  Uie 
micrometer,  the  difference  in  the  entire  length  can  be  found,  the  only 
element  yet  unknown  l»eing  the  value  of  one  division  of  the  mi<»o- 
meter. 

After  the  comparison  has  been  made  it  is  better,  as  a  matter  of 
precaution,  to  again  compare  the  standard  with  the  distance  between 
the  stops.  Since  the  stops  can  be  set  in  actual  contact  with  the 
Microscope  plate  at  either  end  it  is  obvious  that  this  method  admits 
of  a  comparison  of  short  spaces  as  well  as  of  long  ones.  The  only 
criticism  which  it  is  imagined  will  be  urged  against  this  form  of 
construction  is  that  founded  on  a  doubt  whether  the  contact  between 
the  stops  always  indicates  the  same  measured  space.  The  arm  of  the 
pinion  has  a  head  of  about  2i  inches  in  diameter.  In  his  own  case 
the  sense  of  touch  has  been  so  far  cultivated  that  he  is  able  to  make 
100  successive  contacts  without  a  single  deviation  exceeding  *  000035 
inch,  and  very  few  deviations  reach  *  00001  inch.  A  comparator  of 
this  form  possesses  one  decided  advantage  over  all  others,  viz.  that 
after  the  stops  are  once  set  any  adjustment  of  the  Microscope  mojf  he 
made  mlhout  interfering  with  the  comparison.  The  only  condition 
required  is  that  Uie  relation  between  the  stops  and  the  bed  shall 
remain  unchanged  during  the  short  time  required  for  the  com- 
parison.    This  does  not  usually  take  over  ten  minutes. 

In  order  to  compare  separate  subdivisions  of  the  same  standard 
we  proceed  as  follows  : — 

The  stops  are  set  e.  g.  equal  to  1  decimetre.  After  the  reading 
of  the  first  decimetre  has  been  taken  as  indicated  aboye,  the  bar  ia 
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then  moTed  along  till  the  first  line  of  the  second  decimetre  forms  a 
contact  with  the  zero  of  the  eye-piece  micrometer,  when  at  the  same 
time  contact  is  formed  with  the  first  stop.  Moving  the  plate  to  the 
second  stop  the  reading  for  the  second  decimetre  is  taken.  A  com- 
parison of  the  several  values  obtained  with  the  mean  value  will 
show  how  much  each  is  in  error,  provided  the  entire  length  is 
correct 

Tolles*  yV  Obpectiye.— Dr.  Cutter  gives  some  further  particulars 
respecting  this  objective  Tmade  in  1873),  in  the  *  Journal  de  Micro- 
graphie.'*  It  works  botn  dry  and  immersion,  is  composed  of  three 
systems,  and  has  170^  aperture.  Its  frontal  distance  is  ^^  inch.  The 
correction  collar  moves  only  ^  of  a  circle.  The  aperture  of  the  front 
lens  is  ^  inch,  and  the  '*  diameter  of  the  objective  at  the  other  ex- 
tremity "  ^  inch,  its  length  being  about  2^  inch.  The  field  is  remark- 
ably dear  and  very  flat,  the  reedution  good,  and  the  definition,  having 
re^rd  to  the  enormous  amplification,  excellent. 

Bezner's  Meohanioal  Finger.t— This  form  was  designed  by  Dr. 
W.  B.  Bezner,  of  Cleveland,  Ohio,  and  is  adapted  to  any  Microscope, 
whereas  the  forms  heretofore  made  were  oidy  designed  for  Micro- 
scopes having  substages. 

Fio.  2. 


In  use,  the  sleeve,  seen  in  Fig.  2,  is  passed  up  over  the  objective 
far  enough  to  have  firm  bearing,  and  so  ^at  the  bristle  point  will  be 
in  focus  when  depressed  nearly  to  its  limit ;  it  is  clamped  in  place  by 
the  small  thumb-screw.  The  wire  in  which  the  bristle  is  carried  is 
drilled  at  the  point  to  receive  it,  and  slides  easily,  but  not  loosely, 
through  a  small  sleeve,  so  that  the  end  of  the  bristle  can  be  brought 
into  the  centre  of  the  field  when  in  focus,  and  the  wire  can  be  revolved 
so  as  to  view  every  side  of  the  object  picked  up  by  the  bristle.  The 
wire  stands  at  a  greater  angle  than  is  shown  in  the  cut,  and  the 
vertical  part  of  the  spring  is  not  so  long  as  figured. 

When  using  the  finger,  the  bristle  is  first  raised  by  means  of  the 
micrometer  screw  till  so  far  within  focus  as  to  be  nearly  or  quite 
invisible,  then  the  objective  is  focussed  on  the  slide  and  tiie  desired 
object  sought  for  and  brought  to  the  centre  of  the  field ;  the  bristle 
point  is  then  lowered  by  ti^e  screw  till  it  touches  the  object,  which 

•  *  Joarn.  de  Micr.,*  iii.  p.  297. 

t  *  Am.  Joum.  Micr.,'  iv.  (1879)  p.  65. 
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nsnallj  will  adhere  to  it  at  onoe,  and  maj  be  examined  by  rotatingihe 
bristle  wire  by  means  of  its  milled  head. 

Profassor  H.  L.  Smith,  in  a  snbseqnent  paper,*  gives  some  hints 
which  he  thinks  will  greatly  fiMnlitate  the  use  of  ^  '<  finger,**  and 
which,  though  simple,  are  the  fruit  of  long  experience,  will  save  mndi 
Talnable  time,  and  ^  condnoe  to  general  morality.** 

The  <<  bristle**  or  ^hair"  is  to  be  held  in  tibe  spring  forceps,  and, 
after  aduistment,  a  drop  of  sealing  wax  put  on  the  forceps  to  bind  all 
tight  To  make  the ''  hair,'*  cut  a&pof  gla8S,«nd  by  a  spirit  lamp  draw 
it  out  into  a  slender  thread ;  snip  off  the  thread  by  a  kn&e,  so  as  to  pre- 
sent a  bevelled  edge  (Fig.  8,  magnified).  This  tluead  is  so  fine  as  to  be 
quite  flexible,  and  if  dirtied  can  easily  be  cleaned.    It  is  not  affacted 

Fig.  8.  Fio.  4. 


by  moisture,  applied  as  describe 
a  very  importatU  point.    It  will  ofb 
pick  up  a  diatom  by  simply  touchi 
to  the  slide,  and  then  by  depress 
of  the  instrument,  causing  it  to  i 
on  the  glass  j^late  till  the  object 
His    modification   of    the   "finger       nas   uie 
Society  screw,  and  will  receive  any  objective, 
tiiough  he  prefers  a  }  inch.     ^Fig.  4.)     When  the  screw  A  is 
loosened,  the  ring  B  and  the  hair  0  can  be  revolved,  and  made 
to  point  towards  the  centre  of  the  field  in  any  required  direction, 
which  will  be  found  convenient  for  pushing  a  diatom  into  place 
in  arranging.    The  objective  screws  in  at  D,  and  by  raising  or 
depressing  Uie  rod  E,  the  point  of  the  hair  can  be  thought  into 
focus.     It  should  point  downwards  at  a  slight  angle.    If  when  it  has 
been  brought  into  focus,  we  unscrew  the  front  lens  of  the  objective 
slightly,  this  will  throw  the  point  out  of  focus,  and  now  the  objective 
may,  by  the  rack,  be  brought  down  to  give  a  distinct  view  of  the 
material  from  which  the  object  is  to  be  picked,  wiihaut  any  danger  of 
the  hair  jpoint  touching  it.    When  the  object  is  found,  then  by  turning 
home  the  unscrewed  front  lens,  the  point  will  come  into  fixsus,  and  by 
slightly  racking  down  the  tube,  the  point  can  be  made  to  touch  the 
object,  and  by  racking  back  to  lift  it.     If  dirt  is  raised  a  light  ti^  on 
the  tube  will  instantly  set  it  free,  and  leave  the  hair  dean,  or  it  may 
be  cautiously  wiped  off  with  tissue  paper.    One  of  the  greatest  objeo- 
♦  *  Am.  Journ.  Micr^'  iv.  (1879)  p.  102. 


Digitized  by 


Google 


INVJCB'rmHtATA.  OBTPTCXUMTA*  MIGBQSOOPY,  KFa  953 

tioDB  to  ordinary  brisdeB,  &c^  is  that  after  lilting  a  diatom,  it  is  often 
impossiblo  to  make  it  let  go,  on  touching  the  place  where  one  wishes  to 
deposit  it,  a  diffionlty  rarely  experienced  with  the  glass  hair.  Although 
somewhat  brittle,  yet  with  care  it  may  be  used  a  long  while,  and  can 
be  easily  replaced. 

The  material  from  which  the  selection  is  to  be  made  is  spread 
on  a  piece  of  thin  glass,  and  heated  red  hot,  if  it  contains  diatoms, 
to  bum  oat  the  organic  matter;  this  piece  of  glass  is  attached 
to  an  ordinary  glass  slide,  a  little  to  the  left  of  the  centre ;  and 
to  the  right  is  put  on  the  same  slide  the  dean  glass  coyer  to 
reoeiye  the  picked  ont  specimens,  and  directly  under  the  centre  of  this 
cover,  on  the  under  sur&ce  of  the  slide,  a  small  ink  dot,  which  can  be 
easily  recognized  though  out  of  focus,  when,  haying  secured  the  object 
on  the  end  of  the  hair,  the  slide  is  pushed  along  to  bring  the  coyer 
into  yiew.  In  this  way  one  can  reaimy  pass  from  the  crude  material 
to  tiie  coyer,  without  danger  of  detaching  the  e^imen  picked  up.  If 
the  specimens  are  to  be  moxmted  in  biusam,  it  is  necessary  to  put  a 
little  thin  solution  of  gelatine  on  the  coyer,  and  dry  it. 

With  regard  to  the  principal  part  of  the  manipiilation,  the  method 
of  taking  off  the  object,  just  where  and  when  we  wish,  and  of  arranging 
into  lines,  circles,  dbc. ;  this  process  is  not  his  own  as  to  idea ;  he  has 

Fio.  5. 


reason  io  belieye  it  is,  substantially,  that  used  by  the  professional 
preparers  of  th^se  objects,  though  it  has  neyer  before  been  made 
known.  Fig.  6  shows  the  Microscope  with  the  finger  attached  at  a, 
and  the  hair  just  aboye  the  slide;  &  is  a  glass  tube  Imying  a  bulb,  and 
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atti(Ched  to  ^e  stand ;  a  short  bit  of  tube  slides  into  the  end  i 
the  stage,  and  may  be  drawn  out  till  it  nearly  tenches  ^e  slide ;  to 
the  other  end  is  attached  a  mbber  tube  e  with  a  mouthpiece.  When 
the  object  on  the  end  of  the  hair  is  brought  directly  over  where 
it  is  desired  to  be  placed  on  the  cover,  the  tube  is  carafolly  racked 
down  till  the  object  nearly  touches  the  cover ;  now,  by  gently  breathing 
through  the  tube,  a  film  of  moisture  will  form  on  Uie  cover,  in  the 
most  beautiful  manner  if  the  tube  be  pointed  right  at  its  lower  end, 
and  will,  if  we  stop  breathing,  again  quickly  disappear.  Suppose 
now,  we  flood  the  cover  with  moisture,  and  depress  the  tube,  the  hair 
toudiing  it,  the  object  will  be  at  once  taken  o£^  and  by  a  little  manipu- 
lation not  easily  described,  but  easily  performed,  and  mainly  consisting 
in  so  placing  the  hair  by  revolving  the  ring  that  its  point,  slipping 
forward  on  the  glass,  as  the  tube  is  depressed,  will  push  the  object 
here  or  there,  into  lines  or  circles,  without  dan§^  of  its  flying  ofl^  or 
being  again  picked  up,  if  we  keep  the  cover  moistened  by  gently 
breiSiing.  It  is  astonishing  how  gentle  a  breath  will  flood  ue  cover 
with  moisture,  and  one  must  be  very  careful  not  to  blow  through  the 
tube  before  the  object  is  dislodged,  or  it  will  inevitably  be  blown  away. 
When  the  moisture  evaporates,  as  it  will  at  once,  the  gelatine  wul 
hold  all  fast,  and  then  there  is  no  need  of  any  heating  of  the  oov^, 
which  might  do  harm  by  possibly  charring  the  gelatine,  only  one  must 
be  sure  it  is  really  dry  before  placing  it  on  the  little  drop  of  balasm 
on  the  slide.  The  bulb  h  catches  the  condensed  moisture,  and  must 
be  emptied  occasionaUy. 

Apparatus  for  Focussing  Dissecting  Kioroscopes.*— Herr  Hil- 
sendoif,  of  Berlin,  suggests  an  arrangement  to  be  worked  by  the  2e^ 
for  focussing  dissecting  Microscopes.  These,  as  is  known,  strain  the 
eyes,  owing  mainly  to  the  necessity  of  using  both  hands  in  the  dis- 
secting process,  wUch  makes  the  constant  adjustment  of  the  focus 
irksome. 

The  inventor's  apparatus  (which  can  be  at  once  applied  to  any 
instrument  without  tiie  help  of  a  mechanic)  consists  of  a  rather  strong 
brass  wire,  Ij^  mm.  diameter,  which  at  one  end  is  hooked  to  the  knee, 
and  at  the  other  is  twisted  round  a  cork,  the  latter  being  hollowed  out 
in  the  middle,  so  that  it  can  be  pressed  firmly  over  the  adjusting 
screw  of  the  Microscope.  The  wire  should  be  bent  at  right  angles 
6  cm.  from  the  screw;  and  then,  by  the  raising  or  lowering  of  the  leg, 
or  side  motion  of  the  knee,  it  can  be  moved  in  the  desired  direction, 
and  the  focus  varied.  The  flexibility  and  elasticity  of  the  wire  oSer 
peculiar  advantages,  and  do  away  with  any  complicated  mechanism 
of  levers  and  screws. 

Improyed  Mounting  for  CamersB  LuoidflB.t  —  Professor  L.  Me- 
lassez  suggests  an  improvement  to  the  mounting  of  the  camene 
lucidad  of  Milne-Edwards,  Nachet,  and  others. 

These  are  fixed  to  the  Microscope  by  means  of  a  ring  which 
encircles  the  tube,  and  on  which  they  are  jointed.    The  opticians 

♦  *SB.  Geeell.  Naturf.  Freunde,  Berlin/  1878,  p.  187. 

t  *  Travaux  Laborat  HistoJ.  Coll.  France,*  1877-8  (1879)  p.  117. 
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always  place  this  joint  at  the  side^  so  that  the  draughtsman  cannot 
avoid  knocking  (his  nose^  against  it,  or  else  is  obliged  to  give  a  very 
fatiguing  inclination  to  tne  head.  This  inconvenience  may  be  avoided 
by  placing  the  joint  not  at  the  side,  but  at  the  anterior  part  of  the 
camera. 

In  addition  to  this,  the  axis  of  movement  is  verHcal^  and  when  the 
camera  is  removed  from  the  eye-piece,  it  is  difficult  to  put  it  exactly 
back  in  the  place  it  occupied,  which  is,  however,  very  desirable.  An 
axis  with  Iwrizantal  movement  would  be  much  better,  and  by  such  an 
arrangement  the  camera  would  be  raised  and  lowered  on  the  eye-piece 
like  the  cover  of  a  box. 

Zeiss'  Trayelling  Microscope. — Fig.  6  represents  the  <*  Travelling 
Microscope"  of  Herr  Zeiss,  of  Jena,  which  was  exhibited  at  the 
November  meeting  of  the  Society. 

Fio.  6. 


It  consists  of  the  Zeiss  stand  No.  YI.,  the  general  construction  of 
which  is  sufficiently  shown  by  the  woodcut ;  and  it  packs  into  a  case 
8^  inches  high  by  4  inches  siiuaro. 
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The  tabe  can  be  readily  replaced  by  a  BrQcke  lens;  ^e  stage  ifl  hol- 
lowed out  beneath,  and  has  a  concave  diaphragm,  shown  in  the  foregmng 
figure,  specially  adapted  to  it.  The  four  object-glasses  are  attached  to 
a  revolying  ''nose-piece/'  of  exceptionally  small  size,  which  in  packing 
can  be  screwed  to  tiie  foot  of  the  stand.  The  space  beneath  the  stage 
is  also  utilized,  in  packing,  for  the  Camera  Lucida  as  well  as  the 
mirror.  The  latter  is  provided  with  universal  movement  by  an 
extremely  simple  and  ingenious  arrangement.  The  upper  part  of  the 
instrument  with  the  stage  can  be  turned  round  the  optic  i 


Schobrs  Dissecting  Microscope.* — ^This  instrument,  which  is 
shown  in  Fig.  7,  consists  of  a  heavy  brass  base-plate  (17  emu  by 
12  cm.),  on  which  is  supported  the  stage  (22  onu  by  12  cm.)  by  three 
uprights,  the  mirror  being  attached  to  one  of  them. 


Fig.  7. 


At  one  of  the  comers  of  the  stage  furthest  frotai  the  observer  is 
an  upright  rod  16  cm.  high,  to  which  five  movable  arms  of  2j^  cm. 
diameter  are  attached,  each  arm  being  capable  of  being  fixed  by  a 
screw,  as  shown  in  the  figure.  The  lowest  carries  an  aplanatic  lens 
magnifying  30  times ;  the  next,  a  similar  lens,  magnifying  16  times, 
the  third,  an  ordinary  dissecting  Microscope,  magnifying  up  to  150 


•  Arch.  IMikr.  Anat./  xvii  (1879)  p.  165. 
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times ;  and  the  fourth  and  fifth  carry  two  other  lenses  of  low  magni- 
^dng  power  (7  and  B  times),  the  former  having  a  jointed  attachment 
to  aUow  of  the  lens  being  placed  in  any  position. 

The  arm  carrying  the  Microscope  is  ordinarily  turned  away  from 
the  stage  to  the  left  of  the  obseryer,  while  the  other  arms  which  are 
not  in  actual  use  are  placed  forwards  so  as  to  be  out  of  the  way,  but 
are  at  once  ayailable  miea  required. 

The  inventor  claims  the  following  as  the  special  advantages  of  the 
instrument: — 

(1)  The  stage  is  entirely  free  £ar  work,  nothina  being  in  the  way 
of  the  observer's  hands  or  head  on  the  side  at  which  he  stands. 

(2)  It  allows  of  a  particularly  rapid  and  convenient  change  of 
powers;  and 

(3)  The  preparation  need  never  be  moved  from  its  place  during 
work,  and  thus  a  great  saving  of  time  is  effected. 

Ward's  Lnproyed  Kiorotome. — At  the  November  meeting  of  the 
Society,  an  improved  form  of  microtome  was  exhibited  and  dascribed 
by  Mr.  F.  H.  Ward.  It  is  a  modification  of  the  one  introduced  by 
Stirling,  from  which,  however,  it  difEcrs  in  the  indicator.  The  thick* 
BOSS  of  the  section  is  indicated  by  means  of  a  screw  having  thirtyndx 
threads  to  the  inch,  to  which  is  attached  a  wheel  containing  thirty-fiva 
notches  upon  its  circumference;  into  these  notches  a  spring  catch 
faHs  in  rotation  as  the  screw  is  turned.  This  spring  is  attached  to  a 
metal  plate  through  whidi  the  screw  works,  but  which  is  prevented 
from  turning  round  with  the  screw  by  a  brass  rod  fixed  into  the  base 
of  the  microtome. 

The  bottom  of  the  well  is  removable,  and  is  retained  in  place  by 
two  bayonet  catches.  When  removed  from  its  fitting,  tiie  bottom  i» 
separable  into  two  halves  so  as  to  release  the  screw.  The  continuity 
of  the  thread  in  the  internal  screw  is  maintained  in  the  two  halves 
when  in  position  by  means  of  two  metal  pegs  on  the  &ce  of  one  half 
accurately  fitting  into  holes  on  the  face  of  the  other.  The  object  of 
this  contrivance  is,  that  when  the  screw  has  been  turned  round  to  its 
extreme  limit,  by  a  slight  backward  turn  the  bottom  of  the  well  is 
removed,  the  two  halves  separated  and  the  screw  is  set  at  liberty,  thuft 
avoiding  the  wear  to  the  thread  and  the  spring  catch,  which  must 
inevitably  result  from  rapidly  turning  the  screw  in  the  reverse  direc- 
tion through  about  two  inches  of  its  length.  ^ 

A  thick  plate  of  glass,  with  an  aperture  ^e  siae  of  the  well,, 
eovers  the  upper  brass  plate,  and  slides  into  position  by  means  of  a. 
dovetail  on  each  side. 

Matthews*  Section-cutting  Machine.* — Dr.  John  Matthews  has 
contrived  a  machine  for  making  sections  of  such  substances  as  bone, 
hard  wood,  i^ory,  nut,,  and  other  materials  which  are  too  hard  to  be^ 
out  with  ^e  section  knife,  and  not  of  a  nature  to  require  the  lapidary's- 
wheeL 

The  carriage  holding  the  saw  runs  smoothly  yet  firmly  betweeib 
friction  rollers,  and  derives  its  reciprocating  motion  from  a  cranky 
♦  « M.  Jouni.  Sci.,'  L  (1879)  p.  82a. 


Digitized  by 


Google 


958  BBOOBD  OF  CUBBBHT  BBSBABGHBSy  ETC. 

which  can  be  tnmed  either  by  hand,  or,  when  a  hi^er  speed  ie 
required,  driyen  by  a  treadle  and  pulley.  The  saw  is  provided  with 
adjustments  to  secure  its  parallelism  and  proper  tension  ;  the  section 
is  regulated  by  a  screw  of  fifty  threads  to  the  inch,  reading  to  thou- 
sandths by  means  of  a  micrometer  head ;  the  feed  is  either  automatie 
by  means  of  a  cup,  in  which  a  suitable  quantity  of  shot  can  be  placed, 
acting  by  gravitation  on  a  lever;  or,  as  Dr.  Matthews  prefers,  is 
capable  of  being  regulated  by  hand.  Owing  to  the  steady  motion  of 
the  saw  when  in  proper  adjustment,  sections  of  suitable  tissues  can  be 
cut  as  thin  as  the  thousandth  of  an  inch ;  the  sur&oes  show  no  trace 
of  the  saw-out,  and  are  almost  polished ;  very  little  after-treatment  is 
needed  to  remove  the  few  scratches  left  by  the  saw,  and  if  required 
for  mounting  in  balsam  it  can  be  done  at  once,  taking  the  usual  pro- 
cautions  to  prevent  penetration,  and  the  consequent  obliteraticm  of 
structure. 

Zeiss*  ^  Objective. — Oolonel  Woodward's  views  on  this  will  be 
found  at  p.  988  of  the  '  Proceedings.' 

Kicrometry. — A  reference  to  this  subject  will  be  found  at  p.  988 
of  the '  Proceedings.' 
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„         „      The  Natural  History  of  ^mTO<?/<rswaJ^tYato. 

Entomol  M.  Mag,,  XVI.,  pp.  102-3. 

Chatik,  J. — Origin  and  Morphological  Value  of  the  different  Pieces  of  the 

Lahium  in  the  Orthoptera.  Comptes  Rendus,  LXXXIX.,  pp.  652-3. 

Chaudoib,  Baron  de. — Monograph  of  the  ScaritidaB  (Scaritini).     1st  Part. 

(/wpar*.)  Ann,  Soc,  Entom,  Belg,,  XXIL,  pp.  124-80. 

GouBOHET,  L. — ^Note  on  the  Aphides  of  Pistacia  terebinthiis  and  P.  lentiacus. 

Rev.  Sci.  Nat.,  Vm.,  pp.  1-14. 
Davis,  H.,  F.B.M.S.— Notes  on  the  Pygidia  and  Gerd  of  Insects. 

Joum.  R.  Micr.  Soc.,  IL,  pp.  252-5. 

Eatoh,  Bev.  A.  E.,  M  JL.~(Zoology  of  Kerguelen  Island)  Observations  on  the 

Insects  collected  in  Kerguelen  Island.  Phil.  Ihins.,  GLXVIII.,  pp.  228-9. 

Elisha,  G.~A  Winter  Occupation  for  Lepidopterists.    [Description  of  Forcing 

Apparatus.]  Entom.,  XII.,  pp.  238-9. 

Everts,  Dr.  E.— Contributions  to  the  Knowledge  of  the  ApionidsB.    Plate  5. 

and  17  figs.  Tijdschr.  Entomol.,  XXII.,  pp.  133-85. 

FiTzwiLUAM,  S. — Economic  Entomology  (concluded).  Entom,,  XH,  pp.  242-4. 

Qoe^  H.,  F.L.S.,  &o. — Introducto^  Papers  on  Fossil  Entomology.    No.  9. 

GainoKoic  Time  (On  the  Insects  of  the  Eocene  Period  and  the  Animals  and  Plants^ 

with  which  they  were  correlated).  Entomol,  M,  Mag,,  XVL,  pp.  124-8.' 

Orabeb,  Prof.  Dr.  V.— The  Insects.    Part  L  Organization,  404  pp.,  191  figs. 

Part  n.  Comparative  Life-History  and  Embryology,  604  pp.,  213  figs.     (8vo. 

Munich,  1877-9.) 

„  „  On  the  Unicomeal  Eye  of  the  Tracheata,  with  especial 

reference  to  that  of  the  Arachnida  and  Myriapoda.    Plates  5-7  and  1  fig. 

Arch.  Mikr,  Anat,,  XVIL,  pp.  58-93. 
f»  n  Supplement,  concerning  the  Convergence  between  the 

Tracheate  and  Annelidau  Phyla.  Arch.  Mikr.  Anat,,  XVIL,  p.  94. 

Jacobs,  Dr.— Note  on  the  Preservation  of  Insects. 

Ann.  Soc.  Entom.  Belg.,  XXII.,  GB.,  pp.  lzxzvi.-viL 
KoLBE,  H. — On  the  Pupa  of  Cardbus  nemoralis.    Figs,  of  a  plate  to  follow. 

Deutsche  Entomol.  Zeitschr.,  XXIII.,  p.  48. 
KOnoksl,  J. — Morphological  and  Zoological  Besearches  on  the  Nervous  Svstem 
of  Dipterous  Insects.  Comptes  Rendus,  LXXXIX.,  pp.  491-2. 

McCooK,  Bev.  H.  0. — Gutting  or  Parasol  Ant,  Atta  fervens  Say. 

Proc.  Acad.  Nat.  Sci.  Phitad.,  1879,  pp.  83-40. 
„  „  Note  on  the  Adoption  of  an  Ant-queen. 

Proc.  Acad.  Nat.  Set,  Philad.,  1879,  pp.  137-8. 
„  Mode  of  Depositing  Ant-eggs.    (Verbal.) 

Proc.  Acad,  Nat.  Sci.  Philad,,  1879,  p.  140. 
„  Note  on  the  Marriage-flights  of  Lama  fiavus  and  Myrmica 

lobrioomis,    Proc.  Acad.  Nat.  Sci.  Philad.,  1^9,  pp.  UO-8, 
„  Note  on  Mound-making  Ants. 

Proc  Acad.  Nat.  Sd.  Philad.,  1879,  pp.  154-6. 
„  Combats  and  Nidification  of  the  Pavement  Ant,  Tetra* 

tnorium  CcespUum. 

Proc.  Acad.  Nat.  Sd.  Philad.,  1879.  pp.  156-161. 
„  „  See  Bettany,  G.  T. 

McCook,  Rev,  H.  C— -The  "  Parasol "  Ants  of  Texas :  How  they  Gut  and  Carry 
Leaves ;  Origin  of  Castes  by  Evolution.    [Abstr.  by  G.  T.  Bettany.] 

Nature,  XXL,  pp.  17-18. 

Meapb,  B.  H.— Parasitic  Diptera.  Entomol.  M.  Mag.,  XVL,  pp.  121-2. 

Melise,  — . — [Note  on  some  Observations  of  M.  Girard  in  his  '  Metamorphoses 

of  Insects.']  Ann.  Soc.  Entom.  Belg.,  XXII.,  GB.,  pp.  zoii.-iv. 

MoflLET,  S.  L. — On  some  Causes  which  seem  to  operate  in  the  production  of 

Varieties  in  Lepidoptera.    {In  part.)  Naturalist,  y.,  pp.  53-7. 
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MOTT,  F.  T.,  F.R.G.a— A  FeeUval  of  Gnats.  Midi,  Nat,  IL,  pp.  247-8. 

MtiLLBB,  Dr.  F.— Notes  on  the  Gaaes  of  some  Bonth  BiazUun  Tncbi^ytera. 

Tnms,  EntomoL  &c.,  1879,  pp.  131-44. 

Obmebod,  E.  a.,  F.M.8.— Obeeryations  of  the  Effects  of  Low  Temperatoiesoa 

Lary».  IhtM.  Entamol,  8oc^  1879.  pp.  127-30. 

Siley,  Prof,  C.  K— Philosophy  of  the  Pupation  of  some  Butterflies.    {Abgtr.) 

Nature,  XX.,  pp.  594-5. 
RrrzKHA  Bob,  Dr.  J. — Two  cases  of  Monstrosity  in  Insects.       Plate  11»  fig. 
1-5.     [Dytiscus  margmoHs,  Saperda  Ccarcharias.'] 

Tijdsckr,  Entomol,,  XXTT.,  pp.  206-9. 
„         „        „        The  Organs    of  Sound   of  EpMppigera   mfo'tas   Sew. 
Plate  11.,  pp.  6-10.  T^dschr.  EtUomol,,  XXH.,  pp.  210-ia 

ScHNETZLEB,  B. — Somc  Obseryations  on  the  rdle  of  Insects  during  the  Flower- 
ing of  Arum  crinitum  Ait  Comptes  Rendus,  TiXXXTX^  pp.  508-10. 
[Thins/.  Ann,  ^  Ma^.  Nat.  Hist,,  lY.,  pp.  399-400.] 
SiBWEBS,  0.  G. — See  Fungi. 

Spakobbrq,  J.— Note  on  the  Bavages  of  Aphides  in  Barky-fields,  and  the 

means  of  Prevention.  An.  Soc,  Espan,  Hist.  2iat,,  VlII.,  pp.  339-41. 

Tasghenbebo,  Prof.  K~The  species  of  the  Genus  Xylocopa  Ltr.  in  the  Halle 

Zoological  Museum.  Zeitschr,  gesammt,  Natttnciss,,  LII.,  i^.  563-99. 

Tomaschek,  Prof.  A. — ^A  Swarm  of  American  Bees — Trigona  Untaia  Lep.— 

living  in  Europe.  Zool,  Angeig.,  IL,  pp.  5^7, 

Teeat,  M. — Notes  on  the  Slave-making  Ant  Am,  Nat,,  XUL,  pp.  707-8. 

Vollenhoceny  Dr,  S,   C,  Snellen  van. — Life-Histories   of  Sawflies  {contintied)- 

(Transl,  by  J.  W.  May.)  Entomol.,  XI1„  pp.  264-7. 

Wagner^  N,—On  the  Structure  of  the  Cephalic  Ganglia  of  Insects.     iiycauL) 

Ann.  ^  Mag.  Nat.  HisL,  IV.,  pp.  897-8. 
Weston,  W.  P.—The  Tortrices  of  Sunoy,  Kent,  and  Sussex  (oontdS 

Entom,,  Xn.,  pp.  239-42. 
White,  F.B.,  M.D.,  F.L.S.  —  The  Mountain  Lepidoptera  of  Britain:  their 
distribution  and  its  causes  {contd.),  Scot.  Nat,,  V.,  pp.  149-160. 

WiLMOTT,  0. — The  History  ofBanaira  linearis,    4  figs. 

ScL'Oossip,  No.  179,  pp.  252-8. 
Wood,  Mason,  J.,  F.G.S.— Morphological  Notes  bearing  on  the  Ongin  of  In- 
sects.   9  figs.  Trans.  EwUmoL  Soc,,  1879,  pp.  145-67. 

y,  Myriapoda. 
Butler,  A.  G.,  F.L.S. — (Zoology  of  Rodriguez)  Myriapoda  and  Arachnida. 
Plate  52.  FhU.  Tnm$„  GLXVni.,  pp.  497-509. 

Gbabeb,  V. — See  Insecta. 

Btder,  J.  A. — An  Account  of  a  New  Genus  of  Minute  Pauropod  Myriapod& 
1  plate  and  2  figs.    [Etirypaur(ma  spinosus.^  Am,  Nat,,  XIIL,  j^.  603-12. 

„         „       Notice  of  a  New  Pauropod. 

Proc.  Acad.  Nat,  Sci.  PhOad,,  1879,  p.  189. 

S.  Arachnida. 
Beckeb,  L. — Araneida  collected  in  Moldavia  by  A.  Montandon. 

Ann.  Soc,  Entom,  Belg,,  XXH.,  CR^  pp.  IxxxviiL-ix. 
„        „     New  Araneida  [7]  of  the  Belgian  Fauna. 

Ann.  Soc.  Entom,  Belg,,  XXIL,  CB.,  pp.  lxzxix.-xe. 
„         „     Arachnological  Communications.    1  fig. 

Ann.  Soc,  Entom.  Belg.,  XXH.,  GB.,  pp.  zcv.-^. 
„        „     Gatalogueof  the  Arachnida  of  Belgium.    4th  part 

Ann.  Soc.  Entom.  Selg,^  XXII.,  CB.,  pp.  civ^rii 
„        „     A  few  words  on  the  Constructions  of  Uie  Spiders.    £[id  Article, 
(/n  part),  Ann.  Soc.  Entom,  Belg.,  XXIL,  CB.,  pp.  cx.-xiL 

Butler,  A.  G.,  F.L.S.,  &c. — Respecting  a  new  Distinction  between  the  Spe- 
cies of  the  Genus  Phrynus  of  Authors.       Ann.  ^  Mag.  Nat.  Hist.,  IV.,  j^.  313-16 
„  „  „  iSw  Myriapoda. 

Cambridge,  Bev.  O.  P.,  M.A.— On  some  New  Species  of  Araneidea.    Plate  17. 
[From  Germany,  NeriSne  rasa  ;  N.  Keys^lingii ;  N.  iracunda ;  Widckenaira  con- 
genera.    From  Lisbon,  W.  nasuta.J      Ann.  4r  Mag.  Nat.  HieL,  IV.,  pp.  343-9. 
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CAMBBiDoa,  Bey.  O.  P.,  MJ^.~(Zoology  of  Kergnden  Island)   Arachnida 

Plate  13  and  4  figs. 

PhU.  Trans.,  CLXVIII.,  pp.  219-27. 
n  n  **       ^®  Spiders  of  Dorset,  with  an  Appendix  con- 

taining ^ort  Deeoriptions  of  Uiose  British  Species  not  yet  found  in  Dorsetshire. 
Part  1.  pp.  235.  3  plates.  [From  the  Proceedings  of  the  Dorset  Natural  His- 
tory and  Antiquarian  Field  Club.]    (8vo.    SherliSme,  1879.) 

GiOBOB,  G.  F. — ^Notes  on  a  carious  Mite  {Calyptosicma  Hardyi).    5  figs. 

8ci,'Qo99^,  No.  179,  pp.  249-50. 
„  „        See  Michael,  A.  D. 

Graakr,  v.— 5i»  Insecta. 

Hasselt,  Dr.  A.  W.  M.  tak. — See  Bosenberg,  0.  B.  H.  von. 
Kabsch,  Dr.  F.— Arachnological  Coutributions.    Plate  7. 

(1)  SpfuErobothriOj  a  new  gigantic  Avicularid  from  Costa  Bica,  pp.  534-^ 

(2)  The  Araneida  Genus  Trochanteria,  pp.  53&-9. 

(3)  On  the  Natural  History  of  the  Araneida  Gtonus  Ty-echalea,  pp.  539-42. 

(4)  The   Arachnid    Genera    Trechana    and   Zinothole    (TheraphrosinaBX 
pp.  542-6. 

(5)  On  the  Arachnid  Fauna  of  Ceylon,  pp.  547-62. 
[2  nov.  gen.,  Felmopoda  and  Cecidopus,  9  nov.  sp.] 

Zeitschr.  gewmmt,  Natwrwiss,,  LIL,  pp.  534-62. 
Lebebt,  H. — Hydrachnida  of  the  Lake  of  Geneva  (*  Materials  for  the  Study 
of  the  Deep  Fauna,^  6th  Series,  §  XLIX.,  Phites  10-11  (11-12). 

Bull,  Soc,  Vayd,  Set,  Nat,  XVI.,  pp.  327-77. 
McCooK,  Bev.  H.  C— Pairing  of  Spiders— XmypAw  marginata, 

Froo,  Acad,  Nat.  Set.  Fhilad.,  1879,  pp.  150-2. 
MiOHA&L,  A.  D.,  F.B.M.S.,  and  F.  Gboboe,  M  JLC.S.E.— A  Contributu>n  to  the 
Knowledge  of  British  Oribatidn.    Plates  9-11. 

Joum.  B.  Micr.  Soc,  H.,  pp.  225-51. 
Paba,  J.  E.—Thomipis  Foha  (Vinson).  Ret.  Set.  Nat,  VIII.,  pp.  55-58. 

BosENBEBO,  Cel.,  C  B.  H.  VON,  and  Dr.  A.  W.  M.  Van  Habselt.— Aranen 
exotics  ex  insula  Celebes  (Gorontalo).    Plate  12,  figs.  1-5. 

lydachr.  £tUomol.,  XXIL,  pp.  217-26. 
Btdeb,  J.  A.~A  probable  New  Species  of  Fhytoptue  or  Gkdl-mite.    1  fig. 

Am.  Nat.,  XIIL,  pp.  704-5. 
Simon,  £.~Descriptions  of  New  Opiliones. 

Ann,  Soc.  Entom,  Belg.,  XXII.,  CB.,  pp.  lxx.-lzxv. 

8.  Cruatacea. 

Blanc,  H. — Bliud  Isopod  of  the  Deep  Begion  of  the  Lake  of  Geneva. 

Asellus  Foreliii,  sp.  n.  (*  Biaterials  for  the  Study  of  the  Deep  Fauna,'  6th  Ser.,  §  L.). 

Plate  12  (13).  Bull.  Soc.  Vaud.  Set.  Nat,  XVL,  pp.  377-94. 

Bbadt,  G.  S.,  M.D.,  &c.— (Zoology  of  Kerguelen   Island)  Ehitomostraoa. 

Plate  12.  Fha.  Trans.,  CLXVIIL,  pp.  215-18. 

Glaus,  Dr.  C. — Systematic  Beview  of  the  Genera  and  Species  of  Platyscelid«B. 

Arb.  Zool.  Inst.  Unit,  Wien  {Claus),  IL,  pp.  147-98. 

Faxon,  W. — On  some  Young  Stages  in  the  Development  of  Hippa,  Forceltana 

and  Finnixa.    Plates  1-5.  Bull.  Mus.  Comp.  Zool.,  V.,  pp.  253-6a 

FiCKXB,  Dr.  G.—On  a  hitherto  unknown  Excrete^  Organ  in  Sapphirina. 

ZooL  Anzeig^  II.,  pp.  515-16. 

Gbobben,  Dr.  0. — ^The  Embiyology  of  J/oina  rectirostris.     Together  with  a 

Omtribution  to  the  Knowledge  of  the  Anatomy  of  the  Phyllopoda.    Plates  (1-7) 

11-17,  and  2  figs.  Arb.  Zool.  Inst  Univ.  Wien  (Claus),  IL,  pp.  203-68. 

Hebbiok,  C.  L.— Fresh-water  Entomostraca.    Plates  1-4. 

Am.  Not.,  Xm.,  pp.  62a-a 
Hesse,  — .—Description  of  rare  or  new  Crustacea  of  the  Freuoa  Coasts. 
Art  29.    84  pp.    Plates  19  &  20  (21  to  foUow). 

Ann.  Set.  Nat.  (Zool.),  VHI.,  Art  No.  11. 
HoBST,  Dr.  B.— On  Two  New  Parasitic  Crustacea.    Plate  3. 
[Lernctenicus  Oempyli  and  1  unnamed.] 

Tijdschr.  Ncderl.  ZHerk.  Vereen,,  IV.,  pp.  51-5. 
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JoMM,  Plot  T.  B^  F.B.a,  Ac,  aod  J.  W.  Kibkbt.— Deaoriptioiior  the  Specks 
of  the  Ostraoodoiu  Genus  BaArdia  MH3oy  from  the  OBrboniferons  Strafcft  of  Great 
Britain.    Plates  28-82.  Quart.  Joum,  Ged.  Soo^  XXXY.,  pp.  565-81. 

Ji'er  cAiwr,  X. — On  the  NotodelpKyidflB. 
(Tratul,  from  ^Anzeig.  Akad.  Wi^s.  Wien.') 

Atw,  4r  Mag.  Nai.  Hist.,  IV.,  pp.  321-2. 
KiRKBT,  J.  W.—- a»  Jones,  Prot  T.  B. 
Matkb,  p. — Caroinolog^cal  Oommunioations.    Plate  17. 
[7.  A  New  Parasitic  Copepoda,  Ive  Balanoglossi.    8.  On  Change  of  Coloor 
in  the  Isopoda.]  MiUheU.  Zool.  Stat.  Neapd,  I.,  pp.  515-22. 

MiKRs,  £.  J.,  F.L.8.,  ftc— {Zoology  of  Kerguelen  Island  and  Bodrigaez) 
Crustacea.    PUte  11.  PhU.  Trans.^  CLXVIIL,  np.  200-14,  485-96. 

Btdeb,  J.  A. — SoooessiTe  Appearance  of  Chiroctphalua  and  Str€ptooephal%$  in 
the  same  Pond.  Am.  Nat.^  XITI.,  p.  70S. 

„         „       Description  of  a  New  Species  of  Chirooephalut.    8  figs. 
[(7.  Bolmamn  Froc.  Acad.  Nat.  Sd.  PkUad^  1879,  pp.  148-9. 

ScHMiDTLEnf,  B. — See  Zoology  A. 

ScHOBL,  Dr.  J.— On  the  Beprodnction  of  the  Isopodons  Crostacea.    Plates 

9-10.  Arch.  Mikr.  Anat.,  XVIL,  pp.  125^10. 

Stebsikg,  Bey.   T.  B.  B. — On  Hyaie  Lubbockiana  (=  Alhrchestes  mbricatus 

8p.  Bate,  and  Nicea  Lubbockiana  Sp.  Bate).        Ann.  ^  Mag.  Nat.  Hist.,  lY.,  p.  396. 

Thomson,  G.  M.— Additions  to  the  Amphipodons  Cmstaoea  of  New  Zealand. 

Plate  16. 

[4    q>. ;    3   noT.   sp.  =  AmphithonotHS     Icnis ;     Microdeutopug    maculaius; 
Cyrtophiwn  cristatum.^  Ann.  ^  Mag.  Nat.  Hist.,  lY.,  pp.  329-33. 

Wabd,  J.,  M  JL — Some  Notes  on  the  Physiology  of  the  Neirons  System  of 
the  Fresh-water  Crayfish  (^Astacus  fuviatUia). 

Joum.  of  FhyM.  {Foster),  BL,  pp.  214-27. 
WxisiLiinr,  Prof.  Dr.  A. — Contributions  to   the   Natural   History  of  the 
Daphniadsd.    Parts  6  and  7.    Plates  8-18. 

Zeitschr.  wiss.  Zool.,  XXXIIL,  pp.  55-270. 
Woodward,  H..  LL.D.,  F.B.S.,  Ac. — Contributions  to  the  Knowledge  of 
FossU  Crustacea.    Plate  26. 

[L  On  a  fossil  SquUla  from  the  London  Clay  of  Highgate.  IL  On  NecrosoUa 
Wilsoni,  a  supposed  Stomapod  Crustacean  from  Uie  Middle  Coal-Measures, 
Coesall,  near  nkeston.  lU.  On  the  Discovery  of  a  fossil  Sqtuila  in  the 
Cretaceous  Deposits  of  H^el  in  the  Lebanon,  Syria.  lY.  On  the 
Occurrence  of  a  Fossil  King-Crab  {Limuius  syriacus)  in  the  Cretaceous 
Formation  of  the  Lebanon.]  Quart.  Joum,  Zool.  Soc,  XXXV .,  pp.  549-56. 
Wbzebniowski,  Prof.  A.— Preliminary  Communications  on  some  Amphipoda. 
yi.  Contributions  to  the  Anatomy  of  the  Amphipoda  (conctd.). 

Zool.  Anzdg.,  IL,  pp.  487-91,  511-15,  536-40,  564-9. 

Vermes. 
Balbiani,  Pro/.— Obeenrations  on  Notcmmata  Wemeckii  and  its  Paraatism  in 
the  Tubes  of  Vaucheria.    Plate  la    {Transl.  from  *  Ann.  Set  Nat*) 

Joum.  B.  Mkr.  Soc.,  U.,  pp.  530-44. 
Barrois,  J. — Embryology  of  the  Nemerteans.    {Abstr.  by  Maurice  Girard.) 

Bev.  et  Mag.  Zool.,  VL,  pp.  255-60. 

BuTSOHU,  Prof.  O. — ^Bemarks  on  the  Excretory  Vascular  Apparatus  of  the 

Trematods.     1  fig.  Zool.  Anxeig.,!!.,  pp.  588-9. 

Debt,    J.,    F.B.MS.— Is    not   the  Botiferous  Genus  Fedalion  of  Hudson 

synonymous  with  Hexartkra  of  Ludwig  Schmarda? 

Joum.  B.  Micr.  Soc,  IL,  pp.  384-^ 
Ehlebs,  Prof.  E. — (Beport  on  the  Besults  of  Dredging,  under  the  superriaion 
of  Alexander  Agasaiz,  in  me  Gulf  of  Mexico,  by  the  U.S.  Coast  Survey  steamer 
•  Blake.')    IV.    Preliminary  Beport  on  the  Worms. 

Bull.  Mu8.  Comp.  Zool.,  V.,  pp.  269-74. 
GiARD,  Prof.  A.— The  Orthonectida,  New  Class  of  the  Vermes.    Plates  34-6. 
Joum.  Anat.  ^  Fkys.  (Bcbin),  XV.,  pp.  449-464. 
„        „  On  the  Organization  and  Classification  of  the  Orthonectida. 

Compies  Bendus,  LXXXIX.,  pp.  545-7. 
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GiBABD,  1d.^8ee  Bairois,  J. 
Gbabeb,  N. — See  Insecta. 

Gbaff,  Prof.  Dr.  L. — Qeonemeriea  chdlicophora,   a  New    Land-Kemertean. 
Plates  25-7.    1  flg.  Morph,  Jahfimch,  V.,  pp.  430-49. 

Gbubs,  Prof.  E.— (Zoology  of  Bodriguez)  Annelida. 

Fhii.  Trans.,  CLXVm.,  pp.  554-6. 
GuLLiTSB,  G.,  B. A.— (Zoology  of  Rodriguez)  Turbellaria.    Plate  55. 

Fhil.  Trans.,  CLXVIII.,  pp.  557-63. 
Hallet,  p. — On  Adaptation  and  Mimicry  in  the  Turbellaria. 

£ev.  Intemat.  8ci,,  IV.,  pp.  862-8. 
HiKDB,  G.  J.,  P.G.S. — On  Annelid  Jaws  from  the  Gambro-Silurian,  Silurian, 
and  Devonian  FormationB  in  Canada  and  from  the  Lower  Carboniferous  in  Soot- 
land.    Plates  18-20.  Quart  Joum.  Geol.  Soc.,  XXXV.,  pp.  370-89. 
HoBST,  Dr.  H. — ^The  Hypodermis  of  the  Lumbricida. 

Tljdschr.  Nederl  Dierk,  Vereen.,  IV.,  pp.  56-7, 
Hudson,  0.  T.,  LL.D.,  &c.— On  (Ecistes  umbeUa  and  other  Rotifers.    Plates 
1-2.  Joum.  R.  Micr.  Soc.,  II.,  pp.  1-8. 

„  .,  Note  on  M.  Deby's  Paper.    2  figs. 

Joum.  R.  Micr.  Soc.,  11.,  pp.  386-7. 
Lako,  Dr.  A. — ^Researohes  on  the  Comparative  Anatomy  and  Histology  of  the 
Nerrous  System  of  the  Platyhelminthes.    I.    Plates  15  and  16. 

MittheU.  Zool.  Stat,  Neapel,  I.,  pp.  459-88. 
Lakobbhans,  Prof.  Dr.  P.— The  Madeira  Worm-Fauna.    IL    Plates  14-17. 

Zeitschr.  wiss.  Zool.,  XXXHI.,  pp.  271-316. 
Lankestbr,  E.  Rat,  MAl.,  F.R.S.— (Zoology  of  Eerguelen  Island)  Terrestrial 
Annelida.    7  figs.  Fhif.  Trans.,  CLXVIII ,  pp.  264-9. 

LsiDT,  Prof. — On  GorcUus,  and  on  some  Parasites  of  the  Rat. 

Froc.  Acad,  Nat.  Set.  Fhilad.,  1879,  pp.  10-11. 
„        „        On  Bothriocephalus  lotus. 

Froc.  Acad.  Nat.  Sd.  FhUad„  1879,  p.  40. 
Levick,  J. — ^A  New  Rotifer.    Plate  6.    lAnwcsa  longispina,'] 

Midi.  Nat.,  IL,  pp.  241-3. 
M'Intosh,  W.  C,  M.D.,  &c.~(Zoology  of  Eerguelen  Island)  Marine  Annelida. 
Plate  15.  Fhil.  T^ans,,  CLXVIIL,  pp.  258-63. 

Mbtbohkikqff,  Prof.  E.— On  the  Natural  History  of  the  Orthonectida. 

Zool.  Anzeig.,  II.,  pp.  547-9. 
Spbnoel,  Dr.  J.  W. — On  the  Organisation  of  Echiurus  Fallasii. 

Zool.  Anzeig.,  H.,  pp.  542-7. 

Taschenbebo,  Dr.  E.  "D.^Didymyzoon,  a  New  Genus  of  Cystic  Trematoda. 

Plate  6.  •     Zeitschr.  gesammt.  Naturwiss.,  LH.,  pp.  605-17. 

Echinodermata. 
Bell,  F.  J.,  B.A.,  &c. — Observations  on  the  Characters  of  the  Echinoidea. 
n.  On  the  Species  of  the  Genus  Tripneustes,  Agassiz.    Plate  49. 

Froc.  Zool.  Soc.,  1879,  pp.  655-62. 
„  „  Note  on  the  Number  of  Anal  Plates  in  Echinoddaris, 

Froc.  Zool,  Soc.,  1879,  pp.  436-7. 
Cabpenteb,  P.  H.,  M.A. — The  Chambered  Organ  of  Comatula. 
[Dr.  W.  B.  Carpenter  and  not  Prof.  R.  Greeff  first  discovered  that  the 
**  heart "  of  Crinoids  is  composed  of  five  chambers.] 

Zool.  Anzeig.,  H.,  pp.  569-71. 
LrDWio,  Dr.  H. — The  Eohinoderms  of  the  Mediterranean. 

Mitt/tea.  Zool.  Stat.  Neapel,  I.,  pp.  523-80. 
„  „  Echmoderm  Studies.  Zool.  Anzeig.,  IL,  pp.  540-2. 

MiLLEB,  S.  A.— Remarks  on  the  Kaskasia  Group,  and  Descriptions  of  New 
Species  of  Fossils  from  Pulaski  County,  Kentucky.    Plate  8,  figs.  1-4. 

[4  Crinoids.]  Joum.  Cincinn.  Soc.  Nat.  Hist.,  II.,  pp.  31-42. 

Seleitka,  Prof.  Dr.  R — G^rm-layers  and  Rudimentary  Organs  of  the  Echinida. 

Plates  5-7.  Zeitschr.  wiss.  Zool.,  XXXIU.,  pp.  39-54. 

Sladen,  W.  p.,  F.G.S.,  A». — On  Lepidodiscus  Lebouri,  a  New  Species  of  Agela- 

crinitidflB  ficm  the  Carboniferous  Series  of  Northumberland.    Plate  37. 

Quart.  Joum,  Oed.  8oc„  XXXV.,  pp.  744-^1. 
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SiOTB,  E.  A.,  F.Z.8.— (Zoology  of  Kerffnelen  Island  and  Bodriguez)  Echino- 
dermata.    Plates  16, 17  and  51  (figs.  1  and  8). 

PhU.  Tran$.,  CLXVIEL,  pp.  270-81,564-8. 

Wktbxbbt,  F^.  a.  G.,  AJL— BemariES  on  the  Genus  FtgrotocHmu.    Plate  8, 
flgs.  5-12.  Journ.  Cmcmn.  Soc.  Nat.  ffisi^  IL,  pp.  ZS. 

OoBlenterata. 

Allm Air,  Prof.  M.D.,  &o.-^Zoology  of  Kergnelen  Island)  Hjdroida.   Plate  18 
and  1  fig.  Pha.  TWuw.,  CLXYIIL,  pp.  282-5. 

BBOGGmiAHV,  Dr.  F.— (Zoology  of  Bodriguez)  Corals. 

PMl.  Trans.,  CLXVIIL,  pp.  569-79. 
Glaus,  Dr.  C^Agalmopm  utricuhna,  a  New  Siphonophora  of  the  Mediter- 
ranean.    Plate  (1)  18.  Arb.  Zod,  Inst,  Univ.  Wien  {Clausy,  II.,  pp.  199-202, 
Eaton,  Bev.  S.  K^Zoologj  of  Kergnelen  Island)  Note  on  the  Actinozoa. 

PM.  Trans.,  CLXVIIL,  p.  28L 
EufXB,  Th. — Experiments  on  the  Artificial  Division  of  Beroe  ocatus.   2  figs. 

Arch.  Mikr.  Anat.,  XVU.,  pp.  213-4a 
ETHKBiDaB,  B.,  jnn. — See  Nicholson,  Prof.  H.  A. 

HEUiER,  Dr.  A.  T. — Cerianthus  membranaceus  Haime.    A  Contribntion  to  the 
Anatomy  of  the  ActinicB,    6  plates  and  1  fig. 

SB.  Akad.  Wiss.  (  Wien\  LXXIX.,  1st  sec,  pp.  20^-54. 
Hebtwiq,  O.  and  R — ^The  Actiniao  investigated  Anatomically  and  Histologi- 
cally, with  especial  reference  to  the  Nenro-mnscnlar  System.    Platea  17-26. 

Jen.  Zeitschr.  Natwtpiss.,  l^TU^  pp.  457-517. 
Hyatt,  A.—Gnides  for  Science  Teaching.    No.  Y.  Common  Hydreids,  Cecals, 
and  Eohinoderms.    82  pp.    (12mo.    Boston,  1879.) 

Jonurdan,   E. —  On   me  Zoantharia  Malacodermata  of  the  Shores  of  Kar- 
seilles.    (  Traml.  from  *  Comptes  Bendns.') 

Ann.  4-  Mag.  Nat.  Hist.,  IV.,  pp.  325-6. 

Eowaleyskt,  Prof.  A.— On  the  Embryology  of  the  Alcyonide  5y»|podnan 

coralhideSy  M.-Edw.,  and  Clavuktria  crassa  M.-Edw.       Zooi.  Ameig.,  IL,  pp.  491-8. 

Lapwobth,  C,  F.G.S.,  &o.~On  the  Geological  Distribution  of  the  Rhabdkfphon 

(contd.).  Ann.  ^  Mag.  Nat.  Hist.,  IV.,  pp.  333-4L 

Lyon,  N.  W. — ^Descriptions  of  Three  New  Species  of  CalceoUdss  from  the 

Upper  Silarian  Bocks  of  Kentucky.    [C.  comiculum ;  C.  Coxii;  C.  attennattu.'] 

Proc.  Acad.  Nat.  ScL  PhUad.,  1879,  pp.  43-6. 
NiOHOLSoy,  Prof.  H.  A.,  M.D.,  &o.,  and  B.  Ethebidge,  jun.,  F.G.8. — Deeerip- 
tions  of  Paleozoic  Corals  &om  Northern  Queensland,  with  Observaticms  on  the 
Genus  Stenopora  (concluded).    Plate  14  and  3  figs. 

Ann.  4r  Mag.  Nat.  Hist.,  IV.,  pp.  265-85. 
WooDWABD,  IL^See  MoUusca. 

Porifera. 

Babkard,  p.— Notes  ou  Sponge  from  Northern  Territory.    4  figs,  of  plate  1. 

Quart.  Journ.  Micr.  Soc.  Victoria,  I.,  pp.  14-15. 

Cabteb,   H.   J.,   F.BJ9.,   &c — On   a  New  Species  of  Excavating  Sponge 

{AlecUma  MUlart),  and  on  a  New  Species  of  Rhaphidotheca  (R.  afinis).    Plates  17 

and  17a  (1-4).  Journ.  R.  Micr.  Soc^  IL,  pp.  493-9. 

„  „  ....  Spiculation  of  an  Unknown  Sponge. 

Plate  17tf,  fig.  12. 

Journ.  R.  Micr.  8>c.,  IL,  p.  501 
„  „  (Zoology  of  Kerguelen  Island)  Spongtid». 

Phii.  Trans.,  CLXVIH.,  pp.  286-8. 
„  „  On  the  Nutritive  and  BeproductiYe  rrooeases 

of  Sponges. 

Ann.  4r  Mag.  Nat.  Hist.,  IV.,  pp.  374-86. 
Dez85,  Dr.  B.— Continuation  of  Besearches  on  Tethya  lyncuri'tm.    Plate  12. 

Arch.  Mikr.  Anat.,  XVU.,  pp.  151-64. 

ScHULTZB,   F.  E. — Besearches  on  the  Structure  and  Development  of  the 

Sponges.     8th   Communication.     The    Genus   Hirdnia  Nardo  ,and   OOgoceras 

,  n.  gen.    Plates  1-4.  Zeitschr.  wiss.  Zool.,  XXXHI.,  pp.  1-38L 
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SiNzow,  J.— On  Calcareous  Sponges  of  the  Saratow  Piovinoe.    6  plates. 
[29  sp.,  9  n.  sp.,  8  n.  gen.,  Labyrintholites,  Polytcypkia^  Zittelispongta,'] 

Denkschr,  Nett-Buas.  Naturf.  Oes.^  Vl.  (40  pp.). 

80LLA8,  W.  J.,  M.A. — Observations  on  Dactylocalyx  pumioeus  (Stutchburj), 

with  a  Deeoription  of  a  new  Variety,  Dactylocalyx  Stutchburyi,       Plates  5-8,  and 

4  figs.  Jottm.  B.  Mtcr.  Soc.^  IL,  pp.  122-33. 

Protozoa. 
Oabter,  H.  J.,  F Jt.S.,  &c— On  the  Stmctnre  of  Btromatopora.    Plate  15. 

Ann,  4r  Mag.  Nat,  Hist,,  IV.,  pp.  253-65. 
„  „  On  a  Kew  Genns  of  Foraminifeia  (Aphroaina 

mformis)  ....    Plate  17a  (figs.  5-11).  Jowm,  R.  After,  Soc,,  XL,  pp.  500-2. 

Davis,  J.,  F.B.M.8.— On  a  New  Species  of  Cothwnia,    Plate  20. 

[C  corrugata.]  Jowm,  R,  Micr,  8oc,^  II.,  pp.  658-5» 

DoDSL-PoitT,  Prot — See  Algte. 

Eybbts,  Dr.  £.— Oontribaiions  to  the  Knowledge  of  the  OpalmcB  in  the 
Inteetmal  Canal  of  the  Batraohia.    Plate  4 

Tijd»^,  Nedel,  Dierk,  Vereen.^  IV.,  pp.  92-6. 
Fatioati,  S.  y. — Inflaence  of  the  different  Colours  of  the  Sola^  Spectrum  on 
the  Kutntion  and  Development  of  Infusoria. 

An,  80c,  Eep,  Hist,  Nat,,  VIIL  (Actas).  pp.  42-8. 
FuLLAOAB,  J. — ^A  peculiar  AmoBba,    1  fig.    [DactylosphcBrium  vitreum  f] 

Sci,'Gossip,  No.  179,  pp.  245-6. 
GsoBGa,  F.  J. — Eaglena  viridis  and  its  bulbed  Flagellum. 

8ci,'Gossipy  No.  179,  p.  256. 
Gbxjbeb,  Dr.  A. — Preliminary  Communication  on  New  Infusoria. 

Zod,  Anzeig.,  11.,  pp.  518-9. 

Lankbsteb,  E.  Bat,  F.B.S. — The  Structure  of  Halipkysema  Tumanowicziu 

Plate  22.  Quart,  Joum,  Micr,  Sci,,  XIX.,  pp.  476-83. 

M  «f  Lithamc^  discus,  nov.  gen.  et  sp.,  one  of  tiiie 

Gymnomyxa.    Plate  23.  Quart,  Joum,  Micr,  Set,,  XIX.,  pp.  484-7. 

Ljodt,  Prof.— On  Bhizopods  [40]  occurring  in  Sphagn^mi, 

Proc,  Acad,  Nat,  Sci.  Philad.,  1879,  pp.  16^-3. 
LxviOK,  J.— A  Tube-dwelling  Stentor,    IS.  BarrettU  ?] 

Midi,  Nat.,  n,,  pp.  280-1. 
Maplxstonb,  C.  M. — ^Infusoria  in  Australia.    Plate  IL 

Quart,  Joum,  Micr,  Soc,  Victoria,  I.,  pp.  15-18. 
BoBSON,  M.  K.^Ihtglena  viridis  and  its  bulbed  Flagellum.    1  ^g. 

Soi,'Go8sip,  No.  178,  p.  281. 
ScHMANKEwrrsoB,  W.— On  the  Belation  of  Certain  Colourless  FlageUata  to 
AlgiB  and  FungL    1  plate.  Denkschr,  Neu-Russ.  Naturf,  OeaeU,,  VI.  (71  pp.). 

Schneider,  A. — JtfoiioMa  con/Iu^ns,  a  New  Moneron.    {Transl,)    Plate  18. 

Ann,  ^  Mag,  Nat.  Hist,,  IV.,  pp.  888-91. 
Sterki,  Dr.  V, — Tiniinnus  senUeHiatus,  a  New  Species  of  Infusoria. 
(Transl,  from  'Zeitschr.  wias.  ZooL')  Ann.  f  Mag,  Nat.  Hist,,  IV.,  pp.  290-4. 


BOTANY. 

A.    GENERAL,  incladin^  Embryology  and  Histology 
of  the  Piianerogamia. 

Bkhbens,  Dr.  W.  J.  —  The  Nectaries  of  Flowers:  Anatomical-Physiological 
Inyestigations  ic<mcl\  Flora,  LXTT.,  pp.  438-48,  449-57. 

Bbbnabd,  Prof.  Q.—8ee  Zoology  A. 

BoNNisB,  G.—The  Nectaries.  Critical,  Anatomical,  and  Physiological  Study 
(concluded).    Plates  1-&  Ann.  Sci,  Nat.  (Bot.),  Vm.,  pp.  129-212. 

Cafus,  Q.^See  Zoology  A. 

Daaapskt,  — .—The  Nucleus  of  the  Embryo-sac  and  the  Endosperm.  Plate  7. 

Bot,  Zeit,,  XXXVIL,  pp.  553-7. 

Detmer,  W, — ^The  Metastasis  of  Gennination  at  different  Temperatures. 
(Abstr.  from  *  Forsch.  Geb.  Agriculturphysik.')  Naturf.,  XIL,  p.  876. 
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EmmeitiM^  A, — On  the  Formation  of  Albninen  in  Plmta.    {Bxir,  fien  *  Land- 
wirthBchaft.  Verrochi-Stat')  Naturf^  XIL.  pp.  il^-M. 

Ewoi.wt,  A. — Note  on  the  Fertilization  of  Zostera  mnrma  and  its  Growth. 

Bot  ZeU^  XXX  VIL,  pp.  654-0. 
FrSmy,  17.— The  Formation  of  Goal.    {Ahstr.  from  '  Ck>mptee  Bendns.') 

M.  Joum,  ScLy  L,  pp.  677-Sl 
Gray,  Asa,  LL.D.,  &a— The  Botanical  TexirBook.  Part  1.   Structural  Botenj. 
6th  ed.    442  pp.,  695  fies.  (8vo.    New  York.     1879.) 

HnnnoKB,  £L  A. — On  Hybridisation  in  the  Vegetable  Kingdom  (cofiidL). 

Flora,  LXII^  pp.  424-9,  459^-64,  490-5. 

HiLDiBBAirD,  K — Comparative  Besearches  on  the  Nectaries  of  the  Crndfers. 

Plate  1.  JB.  tciss,  Botanik,  XIL,  pp.  10-40. 

HoHNKL,  Dr.  F.  B.  t. — Gontribotions  to  the  Knowledge  of  ^e  Motion  of  Air 

and  Sap  in  the  Plant    Plate  3.  JB.  trim.  Botmik,  XIL,  pp.  47-131. 

Hoppg-Seyler,  -P.— On  the  Composition  of  Chlorophyll.    {Abstr.  from  *  Zeitadir. 

PhysioL  Chemie.*)  Naturf.,  XIL,  pp.  391^ 

Klinoi,  J. — Comparative  Histological  Besearch  on  the  Boots  of  Gramineoand 

Cyperaoee,  particularly  in  the  Fibrovasoular  Bundles.    70  pp.    3  plates. 

M4m.  Aoad,  Imp.  8cL  8t.  PiUrdMtrg,  XXVL,Na  12. 
Luia)8TB0M,  A.  N. — Bemarks  on  Cell-division  in  Living  MateriaL 

Bot,  Notiser,  1879,  pp.  113-19. 

Nauddt,  Ch. — ^Influence  of  Atmospheric  Electricity  on  the  Growth,  Bloswm- 

Ing,  and  Fmctifioation  of  Plants.  Comptes  Bendua,  LXXXIX.,  pp.  53&-4a 

{^Abstr,  in  Ifature,  X3L,  p.  587.] 
Pbihoshxim,  E. — On  the  function  of  Chlorophyll  in  Plants,  and  Action  of  Light 
upon  it.  MB.  h\  Fteuss,  Akad.  1879,  pp.  532-46. 

ScHoOB,  Dr.  W.  K.  J. — Investigation  into  the  Excretion  of  Acid  in  the  Ger- 
mination of  Wheat-grain.  Ned.  Kruidk.  Af-cA.,  III.,  pp.  104-7. 
SoLLA,  B.  F.^ContribntionB  to  the  better  Knowledge  of  the  Chemical  and 
Physical  Constitution  of  the  Intercellular  Substance. 

OesUrr.  Bot.  Zeitschr.,  XXIX.,  pp.  341-53. 
Stohb,  a. — On  the  occurrence  of  Chlorophyll  in  the  Epidermis  of  the  Foliage 
Leaves  of  Phanerogams.    1  plate. 

8B.  Akad.  Wiss.  (  Wien),  LXXIX.,  1st  Sec^  pp.  87-118. 
Stbabbubger,  Prot  Dr.  E. — The  Angiosperms  and  the  Gymnosperms.    173  pp. 
Plates  1-22.    (8vo.    Jena,  1879.) 

Tbelbasb,  W.'The  Fertilization  of  our  Native  Species  of  Cdtonia  and  Centro- 
tema.    8  figs.  Am.  Nat.,  XIIL,  pp.  688-92. 

Tbkub,  M. — On  the  Plurality  of  Nuclei  in  certain  Plant-cells. 

Gomptes  Bendus,  LXXXIX.,  pp.  494-5. 

Verlot,  B. — ^The  Guide  of  the  Botanist  for  Excursions,  &c   2nd  ed.    With  an 

Introduction  by  M.Naudin.    734  pp.   Frontispiece  and  32  figs.  (8vo.  Paris,  1879.) 

Vebqub,  J. — New  Besearohes  on  the  Development  of  the  Embryonal  Sao  d 

the  Angiosperms.    Plates  12-21.  Ann.  8ci.  Nat.  iBot.\  YUI.,  pp.  261-392. 

Vbibb,  Dr.  H.  Ds.— On  the  Contraction  of  Plant-cells  on  taking  up  Water. 

Bot.  Zcit.,  XXXVII.,  pp.  649-54. 
Wabmino,  E. — On  the  Vegetable  Ovule,  and  the  right  homologies  of  its  sepa- 
rate parts.  Bot.  Tiddsk.,  in.,  pp.  32-56. 
„         „         Contribution  to  the  Natural  History  of  the  CycadesB.  Plates 
5  and  6.             Overs.  K.  Danaie  Ved.  Seiskab.,  1879,  pp.  73-88.    BSsumi,  pp.  9-14. 
Zachabias,  F. — On  Secretion-reservoirs  with  Suberized  WaUs. 

Bot.  Zeity  XXXVIL,  pp.  617-28,  63S-45. 

B.    CBYPTOOAMIA. 

Bagnall,  J.  &— The  Cryptogamio  Flora  of  Warwickshire  (conld). 

Midi.  Nat.,  n.,  pp.  253-6,  278-80. 
BoLLMAinf,  C. — See  Zippel,  H. 

Haoeb,  Dr.  H.— Botanical  Instruction  in  160  Lessons.  2nded.  739  m>.  931  figs. 
rCryptogamia,  pp.  668-710.1    (8vo.    Berlin,  1880.) 
^    n.,  P.B.8.-r  "''         '       ' " 


Hooker,  J.  D.,  P.B.S.— (Botany  of  Kergnelen  Island)  Observations  on  the 
Botany  of  Keiguelen  Island.  Phil.  TVoiw.,  CLXVIIL,  pp.  9-16. 
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jAOOBSBir,  J.  P.—Llst  of  the  Plants  found  in  Laeao  and  Anholi  in  1870. 
[Oryptogamia,  pp.  88-92.]  Bot,  Tiddsk.,  III.,  pp.  88-96. 

Maximowicz,  J.  O  — Ad  Florsd  Asisa  Orientalis  oognitionem  meliorem  frag- 
menta.    [Oryptogamia,  12  sp.]  Bull,  8oc.  Imp,  Nat  Moscou,  LIV.,  1-73. 

ViNBS,  S.  H.,  M.A.,  D.8c.,  &o.— On  Alternation  of  Generations  in  the  Thal- 
lophvtefl.  Joum.  Bot,  VIII.,  pp.  321-7. 

ZiFPEL,  H.,  and  0.  Bollmann.— Bepreeentatiyes  of  Native  Families  of  Plants. 
1st  Part    Oryptogamia,  212  pp.,  8¥0.    Atlas,  12  plates,  fol.    (Brunswick,  1879.) 

Oryptogamia  Vasctilaria. 

AnKKBSMiT,  H.  J.  K. — Ufit  of  Plants  observed  near  Apeldoom  between  1850 
and  1878.  [Crrptogamia  vase.  =  pp.  209-10.]  Ned,  Kruidk,  Arch.,  III.,  pp.  175-213. 
Bakxb,  J.  G.,  F.B.8. — On  a  Collection  of  Ferns  gathered  in  the  Fiji  Islands 
by  Mr.  John  Home,  F.L.8.    [14  n.  sp.] 

Jowm,  of  Bat,,  VIIL,  pp.  292-300. 
H  „         y,        Fonr  New  Ferns  from  Sonth  Ohina. 

Joum.  of  Bot,  Vm.,  pp.  304-5. 
Baltoub,  L  B.— (Botany  of  Bodriguez)  Botany. 
[LycopixUacea,  OphioghssacecB,  and  FUioes,  pp.  385-7.] 

Phil.  Trans.,  CLXVIIL,  pp.  302-87. 
Ball,  Bev.  E.  N.— On  Noya  Bootian  Ferns. 

Froc.  ^  Trans.  Nov,  Scot  Inst  Nat  Set.,  V.,  pp.  13-15. 
Feistmamtel,  Dr.  O.— Notes  on  the  Fossil  Flora  of  Eastern  Australia  and 
Tasmania.    [Oryptogamia  =  Equisetaoem,  Filices,  Lycopodiacece.^ 

Geol.  Mag.,  VI.  pp.  485-92. 

Hooker,  J.  D.,  P.B.S.--(Botany  of  Kerguelen  Island)  Flowering  Plants,  Ferns, 

LycopodiaoeaB,  and  OharaoesB.  PkU.  Trans.,  OLXVIII.,  pp.  17-23. 

Jambs,  J.  F. — Oatalogue  of  the  Flowering  Plants,  Ferns,  and  Fnngi  growing  in 

the  vicinity  of  Oincinnati.  Joum.  Cmcinn.  Soc.  Nat  Hist^  II.,  pp.  42-68. 

JoNKMAN,  H.  F.— On  the  Development  of  Kaulfussia  cesculifolia  Bl. 

Ned.  Kruidk.  Arch.,  IH.,  pp.  262-3. 

OuDEMANB,  0.  A.  J.  A. — The  Development  of  onr  Knowleds^e  concerning  the 

Flora  of  UollEind,  fetched  from  the  original  sources  and  critically  explained 

(pontd.)    [Oryptogamia  =  Fil,  l.J  Ned.  Kruidk.  Arch.,  III.,  pp.  1-16. 

Walravev,  a. — List  of  the  Phanero-  and  Crypto-gamic  Vascular  rlauts  of 

Zeeland. 

[Oryptogamia  =  Equiset  4 ;  Fil,  12.]     Ned,  Kruidk,  Arch,,  III.,  pp.  108-141. 
Wills,  N. — Botanical  Tour  in  Hardangervidden,  1877. 
[Oryptogamia  =  Equiset  3,  Fil.  18,  Lycopod.  5.] 

Nyt  Mag.  Naturtid,,  XXV.,  pp.  27-61. 

MtuBcineae. 

Besohebbllb,  E. — Enumeration  of  the  Mosses  collected  in  Brazil,  in  the  Pro- 
yinoes  of  Bio  Janeiro  and  Santo  Paulo,  by  M.  E.  Hampe. 

Rev.  Bryol,  VI.,  pp.  86-90. 
BoswELL,  H.— A  New  Bryum  {B,  Origanum).  Naturalist,  v.,  p.  33. 

BoK,  B..—See  Miiller,  O. 
Geheeb,  A. — Oontribution  to  the  Moss-Flora  of  Western  Biberia. 

[Dicranwn  atratum,  n.  sp.]  Flora,  LXII.,  pp.  471-80. 

„         „      A  New  Brazilian  Species  of  the  Genus  Daltonia. 

{D.  JTampeana.]  Bev.  Bryol,,  VI.,  pp.  66-7. 

„        „     A  small  Oollection  of  Portuguese  Mosses.     „  „         p.  73. 

„         „     Notes  on  some  rare  or  little-known  Mosses.   „  „    pp.  81-3. 

GiOEDANo,  J.  0. — Pugillus  Muscorum  in  agro  Neapolitano  Leotorum. 

Atti  Soc,  Crittog.  Ital,,  II.,  pp  49-102. 
Gottsche  and  Babenhobst.— Hepaticao  europnsd,  Deoas  65  &  66.    3  plates. 
(8yo.    Dresden,  1879.) 

Haxfe,  E. — Enumeratio  Muscorum  hactenus  in  provinciis  Brasiliensibus  Bio 
de  Janeiro  et  Sao  Paulo  detectorum.    (8vo.     Oopenhagen,  1879^ 

HoBKiBX,  0.  P.,  F.L.S.— Becent  Additions  to  the  Moss-Flora  of  the  West 
Biding  of  Yorkshire,     (/n  part.)  Joum,  Bot,  VUI.,  pp.  337-41. 
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LAOom.  Dr.  O.  M.  Vav  dbb  8.— Summary  of  the  SpeckB  of  Moatea  observed 
in  the  Dotoh  Provinoet,  arranged  from  North  to  South. 

Ned.  KruHJu  Areh^  UL,  pp.  163-74. 
Lkdt,  ProC—^lM  Protocoa. 

Mtttbh,  W.,  A.L.S.— (Botany  of  Eergaelen  Islaod  uid  Bodrignex)  Mnaci 
Platee  8  (figs.  1-5),  87  &  88,  (figs.  A  &  B). 

Fhil,  Ihww.,  CLXVin.,  pp.  24-39,  888-96. 
M  n         N         (Botany  c^Kergnelen  Island  and  Boarigacz)Hepatic«L 

PUtes  8  (figs.  6-11),  88  (figs.  C  ft  D),  89  &  40. 

PhO,  TVtmt.,  CLXVnL,  pp.40-5,  396-401. 
MuLLiE,  Dr.  K.— Mnsci  Fendleriani  Venesnelenses  (ooncUL). 

LinnoMt^  XLIL,  pp.  481-^502. 
MOllbb,  O.,  and  H.  Eok.— Cryptogamia  froQi  the  Forest    Part  1.  Mosses  and 
Sphagnaoee  (186  sp.>    Part  2.  Liohens  (186  sp.).    Part  8.  Liverworts  (37  ^.). 
(Leipiig,  1879.) 

Philibibt,  — . — On  a  Hew  Species  of  Migeria,    {S,  creda^ 

Bet,  Bryol.,  VL,  pp.  65-6. 
^  n     On  Two  New  Mosses  discovered  in  Sa5ne-et-Lolre  (oantd,}, 

[2,  PlagiotheciMm  cuspidaium.1  JSev.  Bryol.,  VI.,  pp.  67-9. 

PuiooABi,  J. — ^Note  on  the  discovery  of  yarions  Gryptogams  in  BraziL 
[Mosd  16;  Liohenes  5.] 

An.  Soc.  EspaH.  Hist.  Nat.,  Vm,  (ActesX  p-  39-41. 
BABSHHOBST.—iS^tf  Gk>tt8ohe., 

Rataxtd,  — . — Gnide  for  Bryologists  and  liohenologists  to  Grenoble  and  its 
Neighbourhood  (pontd.).    8th  Excursion.  Bev.  Bryol.^  YL,  pp.  74-7. 

BxNAUUD,  F.— Additions  to  the  Bryological  Flora  of  tlie  Haute-Saone. 

Bev.  Bryol.,  VL,  pp.  88-5. 

„  „     Note  on  some  Mosses  of  the  Pyrenees  (wwtinued  from  Vols.  4 

and  5).  Bev.  Bryol.,  VI.,  pp.  69-73. 

SoMXEBS,  Prof.  J.,  M.D.,  &o.— A  O)ntribution  towards  the  Sta^  of  Nova 

Scotian  Mosses.  Proc.  ^  Trwus.  Not.  Scot.  Inst.  Nat,  8ci.,  V.,  pp.  9-ia 

Sfbuoe,  'ELSypnwn  {Brachythecium)  aakibrosum  Hoffm.  ss  a  British  Moss. 

Jown.  of  Bot.,  VnL,  pp.  305-7. 

Btefhaki,  F. — Overman  Jangermanmie.  72  pp.,  82  plates.  (8vo.  Berllo,  1879.) 

WaldnxBi  M. — On  the  History  of  Development  of  the  Sporogonium  otAndrtaa 

and  Sphagnun^    Prelimioary  Communication.         Bot.  Zeit.^  XXXVIL,  pp.  595-7. 

WAEBrsTOfT,  0.  —  Golleotion    of   Grerman  Liverworts  (ezsioc.).     %ries  L 

55  sp. 

Cliarace». 

D 
Pha.  Trans.,  CLXVIIL,  p.  40L 


HooMB,  J.  D.,  P.E.S.— ^tf  Oryptog.  Vase 

Mtttek,  W.,  F.L.S.^Botany  of  Bodriguez)  Gharaoe», 


Fungi 

Babbbgk,  W.— MioroBOopioal  Fungi  infesting  our  Oereals. 

Am,  Nat.,  XIIL,  pp.  612-20. 
Bebkelet,  Bev.  M.  J.,  M.A.y   F.L.S.— (Botany  of  Kergueleu  Island  and 
Bodrigues)  FungL  PhU.  Trans.,  CLXVIIL,  pp.  98-94,  413-14. 

Bebtoloni,  a. — New  Ofdhm  of  Cheny-laurel.    [0.  Passermu^ 

Nuovo  Qiom.  Bot.  Ital.,  XL,  pp.  389-94. 
Bbunaud,  p. — Cn    the    Presence   of   Qkooxporittm    ampehphagum  Saoo.   at 
Salntonge.  Beo.  Mycol.,  L,  pp.  173-4, 

Ellis,  J.  B.—On  the  Variability  of  8ph(Bria  quercwm  Schw. 

Proc.  Aoad.  Nat.  8ci.  Philad.,  1879,  pp.  66-70. 
„         „       Fungi  Bor.  Americani.    Cent  I.  and  II. 
Gbonland,  C— Iceland  Fungi  collected  in  1876.    2  figs.    [24  sp.l. 

Bot.  Tiddsk.,  111.,  pp.  72-6. 
Habz,  C.  O. — Actinomyces  hovis,  a  new  Mould  in  the  Tissues  of  the  Ox.  16  pp. 
20  figs.     (Sep.  imp.  from '  Jahresb.  MUnoh.  Central-Thieraraneisohule.')    (8va 
Miinohen,  1879.) 
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H0W8E,  T^  F.L.8.— The  Oryptogamio  Flora  of  Kent    Fungi  (pontcL). 

Joum.  of  Bot^  Vni^  pp.  308-13,  333-^. 
Jamsb,  J.  V.^See  Ciypt  Vase. 

KnoHNKB,  O.— The  Fungns-DiBeases  of  the  Useful  Plants  of  Germany— an 
aooompaniment  to  Lectures  on  Plant  Diseases.    14  pp.    (4to.    Plieningen,  1879.) 
KiJCBS,  Prof.  £.— iSM  Tommasi-CrudelL 

liEHZ,  H.  O.— Useful,  Noxious,  and  Suspicious  FungL  6th  ed.,  hy  O.  Wunsche. 
223  pp.    20  plates.    (8to.    Gotha,  1879.) 

MoBBis,  6. — Co£EBe-leaf  Disease  of  Ceylon  and  Southern  India. 

Nature,  XX.,  pp.  557-9. 
OuDmJLNS,  0.  A.  J.  A.— Additions  to  the  Mycological  Flora  of  Holland  from 
July  1876  to  July  1877,  and  tcGm  July  1877  to  31st  December  1878. 

iVoA  Krmdk,  Arch.,  UL,  pp.  142-161,  236-57. 
Pasbkbini,  Prof.  G. — ^Funghi  Parmensi  enumerati. 
[SphnropddesB,  L^t.  Saoo.    Septoria  Fries.    150  sp.] 

Atti.  Soc,  Crittog,  Itai^  II.,  pp.  20-47. 

PiBOTTA,  B. — On  the  Appearance  of  Mildew  or  false  American  (Adiutn  in 

Italian  Vineyards.  Comptes  Rendua,  LXXXIX.,  pp.  697-8. 

PuufOHON,  J.  E.— The  liildew  or  fidse  American  Otdhun  in  the  French  Vine- 

ywda.  Comptes  Jtendus,  LXXXIX.,  pp.  600-3. 

Pbillieiix,  R — On  the  Golouring  and  Cause  of  the  Alteration  in  Pink 

Grains  <^  Com.    (In  part,)    Plate  11. 

Ann,  8ci.  Nat,  (Bot,%  VIII.,  pp.  248-56,  257-60. 
Bbhm,  — .— ClAdoni»  exsiccate.    Faso.  III.    (Begensburg,  1879.) 
BoBiH,  Ch. — ^Remarks  on  Baoterian  Fermentation. 

Journ.  Anat.  ^  Phya,  iBobin\  XV.,  pp.  465-91, 
BouifBaukRB,  C. — Agaricus  ffaynalcUy  n.  sp.  observed  at  Bagii^ree-de-Luchon. 

I  fig.  of  plate  2.  Hev,  Mycoi,^  I.,  p.  145. 

„  „     Anthiacnoee    obserred   in  Charente-Inf^eure  by  M.  P. 

Bnmaud.  Rev,  Mycol.,  I.,  pp.  145-6. 

„  „     Shizcmorpha  aubterranea  Pas.  and  its  forms. 

Hev,  Myccl,,  I.,  pp.  146-7. 

„  „     Discovery  of  Oxygena  pSigena  Fries,  in  the  Depiurtment  of 

Sodne-et-Loire  by  Dr.  X.  Gillot.    1  fig.  of  plate  2.  Bev.  Myool,,  I.,  pp.  147-8. 

„  »t     A  New  SporidesmiaceaB — Chdotrichwn  Ruumegueri  Bpeg.  n.  sp. 

on  the  branches  of  Nerhun,    1  fig,  of  plate  2.  Bev,  Mycol.,  I.,  pp.  148-9. 

„  „     The  ConidSa  of  Chanooarfm  hypotrichoides  Lev.,  observed  at 

Paris  by  M.  Boinier.    Chcmooofpus  observed  at  Bienville  by  the  Abb^  Barbiche. 

Sev.  Mycol,^  I,,  pp.  149-^. 
„  »     A  Boletua  new  to  France,  B,  f  wipes  Babenh. 

Bev,  Mycol,.  I.,  p.  ISO, 

„  n     Schizophyilum  palmaium  of  China.     Described  by  Bi.    O. 

Debeaux.  Bev.  Mycol,,  L,  p.  152. 

„  H     New  Agarics  observed  in  the  Department  of  Tam-et-Gaionne. 

Plates  3  and  4. 

lA,  (^Trichohmd)  Uamii;  A,  (T.)  Qatmmdii  A,  (Leprota)  PrevostX,'] 

Bev.  Myoot,^  L,  pp.  152-4. 
„  „     Fungi  GalUci  exsiocati.    Centuria  VI.    Index. 

Bev,  Myooi,,  U  pp.  154-5. 
,,  ^     Bupinia  Pyrenaica  Ch.  Spegazzini  and  C.  Boumegu^  (n.  sp.). 

II  figs,  of  plate  2.  Bev,  Mycol,,!,,  pp  171-3. 
Saooabdo,  p.  a.— Fungi  Italid  autographice  delineati.    Fasc  13-16.    <4tou 

Padua,  1879.) 

ScHMAinuEWiTsaH,  W.— iSSM  Protozoa. 

Sohhbtzlbb,  J.  B. — Some  Observations  on  Mother-of-Vinegar,  &c. 

BuU,  80c,  VawL  8oi.  Nat,,  XVI.,  pp.  441-5L 
BoHULZKB,  S.^Mycological  Note. 

ICronartiwn  Urtica  n.  sp.]  Oetterr,  Bot,  Zeit,,  XXIX.,  pp.  819-2a. 

81BWKB8,  C.  G.— Mold  [mould]  as  an  Insect-destroyer. 

Am,  Nat,  XHI.,  pp.  681-5. 
Thbobot,  P.  G.  £.^Hymenomyoete8  Gothoburgenses.    (In part,)    [Latin.] 

Bot.  Notiser.  1879,  pp.  119>2f. 
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ThOker,  F.  tow. — Lift  of  Fungi  obaeired  near  BaTrcoth,  in  Oberfnnken. 

Bar.  Bot,  Vereines  Landshd^  YH 
„  „  SjmbolJB     ad    Floimm    Myoologicam    Anstriacam.  10. 

[Noa.  56-78.]   Oetterr.  Bot.  ZeUschr^  XXIX.,  pp.  Z51-9ti. 
„  ^  Myootheca  onivenalia.    Cent  XIY. 

^  ^  See  Microeoqjy. 

Tomiusi-Cbudeli,  and  Prof.  E.  Kums. — On  the  Natore  of  the  speelfic  Ageat 
which  prodooea  Malarian  Fever.  Trans.  B.  Acad.  Lmceiy  IH,  pp.  216-20. 

Vo88,  Prof.  W.— Mycological  Notes  from  Camiola. 

10.  A  Contribution  to  the  Knowledge  of  the  Subterranean  Fongi. 

11.  A  Uttle-known  ^rphomycete  [J!:k:oliootrichum  Ungen}. 
22.  The  •*  Cemi4>r8t  •'^(Mountain). 

Oestcrr.  Bot.  Zeitschr.,  XXIX.,  pp.  313-7. 

Wemkk,  A, — Action  of  Dry  Heat  and  of  Snlphnrons  Acid  on  ti^e  Bacteria 

which  aooompauy  PntreflMtion.    {Abstr.  from  '  Centrelblatt  f.  die  medidniBchen 

WissenBchaften.')  AVrfurf.,  XIL,  pp.  311-11 

Wernich,  Dr.  A. — The  Aromatic  Products  of  Decomposition  in  their  Infloesee 

on  the  Schizomycetee.  

Arch.  path.  Anat.  ^  Phys.  (  FtrcAotu).  LXXVIII.,  pp.  51-83. 

WHTra,  F.  B.,  M.D.,  F.L.S.— Preliminary  Li^t  of  Fnngi  of  Perthshire.   (/» 

part.)  ScoH.  Nat.,  V.,  pp.  173-«1 

WnrriB,  Dr.  G. — ^Mycological  Notes.  

[30  Alpine  Fungi  from  Wesen,  Switzerland.    Hedwigia  XVIII.,  pp.  129-33. 
W«N8CHiE,  0.— See  Lenz,  H.  O. 

ZopF,  Dr.  W. — Developmental  Beaeerch  on  Crenotkrix  polynpora^  the  Origin  of 
the  Berlin  Water  Calamity.    21  pp.    3  platee.    (8vo.    Berlin,  1879.) 

Liclienes. 

Cbombix,  Bev.  J.  M.»  F.L.S.— (Botany  of  Eerguelen  Island  and  Bodrignei) 
Lichens.  PhU.  Jrana.,  OLXVIIL,  pp.  46-52, 402-13. 

JoHKSON,  W. — Lichens  and  a  Polluted  Atmosphere. 

8c%.'Go88ip,  Na  178,  p.  217. 
MCller,  Dr.  J.— Liohenea  JaponicL    [30  sp.,  10  n.  sp.] 

Fiora,  LXrr.,  pp.  481-7. 

„  „         Beply  to  the  Observations  of  H.  G.  Dutailly  on  the  Nature 

of  Lichens.  Bev.  Myool.,  L,  pp.  158-60. 

Muller,  Prof.  J. — ^Predsion  in  Observing  Microgonidia—B^y  to  the  Oheerra- 

vations  of  Prof,  de  Bory.    (  Transi.  from  *  Flora. ')  Bev,  Mycoi.,  L,  pp.  155-8. 

PuiOGABi,  J.— See  Musdneas. 

Bavaud.— See  Musdneo. 

Beess,  Prof.— Lichens.  Bev.  Intemat  Sd,  IV.,  pp.  335-58. 

BouMBGvkBB,  C— Lichens  of  New  Granada  and  Ecuador  collected  by  M.  E. 

Andr^    [55  sp.]  Bev.  Mycoi.,  I.,  pp.  l&^7\. 

AlgeB. 

BoBS^  A.— Notes  on  the  Morphology  and  Biology  of  the  Phycochromaceous 

Alg»  (oontd.).    Plates  9-12.  Nuovo  Giom.  Bot.  Hal.,  XL,  pp.  317-888. 

Castracane,  Ab.  Cte.  F.^On  the  Strias  of  Diatoms,  and  on  ihe  Value  to  be 

attributed  to  their  Number  in  the  Determination  of  Species.    (TVansl.  from  *  Atti 

Accad.  Pontif.  Nuovi  Lincei.*    (/n  part.)  Joum.  de  Micr.,  HI.,  pp.  283-9. 

CoHN,  F. — ^DeamidiacesD  Bongoensee.    (4ta    Halle,  1879.) 

DiGKiK,  Prof.  G.,  A.M.,  &o.---<Botany  of  Eerguelen  Idand)  Marine  Alga 

(exclusive  of  the  Diatomace»).    Plate  5,  fig.  3. 

PhU.  Tram.,  CXLVIH..  pp.  53-64. 
„  „         „  (Botany  of  Bodrignez)AlgaB. 

PhU.  Trans,,  CLXVUI.,  pp.  415-9. 

„  »»         w  ^  Beinsch,  P.  F. 

Dodel'Port,  Pro/.-^On  the  Fertilization  of  Bed  Seaweeds  by  Animakula. 

4  figs.    (^Abstr.  from  *  Kosmos.')  Zool.;  IIL,  pp.  893-401 

Falkbnbbro,  p. — On  Endogenous  Formation  of  Normal  Lateral  Shoots  in  the 

Genera  Bytiphkea,  Vidatia,  and  Amansia,    (From  *  Naobrichten  K.  Gee.  Wiss.  Got- 

tingen.')  Bot.  Zeit.,  XXXVIL,  pp.  603-10. 
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GBONLUino,  C— See  Kjellman,  F.  R. 

GruwjWj  A.y  Hon.  F.B.M.S.— New  Speoies  and  Varieties  of  Diatomaoen  from 
the  Caspian  Sea.    ( TrwMi,  with  Additional  Notes  by  F.  Kitton.)    Plate  21 . 

Jwm,  J2.  Jffcr.  5bc.,  11.,  pp.  677-91. 
Havok,  F. — Gontribntions  to  the  Knowledge  of  the  Adriatic  Algae.    XIII. 
[PtfyMomiWia  Dubyi  ;  P.poiymorpha  ;  RhodocorUm  mentJlmmacexan.'\ 

Oesterr,  Bot.  Zeitaohr.,  XXIX.,  pp.  312-13. 
Kitton,  F.,  Hon.  F.B.M.S.— See  Gronow,  A. 

n        t*  9f  The  Thallns  of  the  DiatomacesB. 

Joum,  B.  Micr,  5bo.,  IL,  pp.  88-40. 

Kjbllmah,  F.  R. — Contribntion  to  the  Knowledge  of  the  Marine  Algal  Flora 

of  Iceland,  and  Supplement  by  0.  Gronlond.      Bot.  T^ddsk,,  IH.,  pp.  77-80,  81-3. 

„    ^  „       On  the  Alga-regions  in  East  Skager  Ra«^,  vrith  Kemarks 

on  the  relations  of  the  Bohuslan  Sea  Algal  Vegetation  to  the  Norwegian.  '  86  pp. 

and  map.    (Stockholm,  1879.) 

Kums,  G. — On  the  Forms  of  some  G^era  of  East  Prussian  Desmidiacen. 
42  pp.    8  plates.    (4to.    Konigsberg,  1879.) 

KuKTZB,  Dr.  O. — On  the  Relationship  of  Algffi  with  Phanerogams  (concluded.) 

Flora,  LXU.,  pp.  417-23. 
Mazzaicti,  E,  F.— New  Views  on  Amphora  bullosa. 

AtH  Soc,  CHUoj.  Ttai.,  H.,  pp.  103-4. 
OuDEMANS,  0.  A.  J.  A.— €k>ntribntion  to  the  Algological  Flora  of  Holland. 

Ned,  Kruidk,  Arch.,  HI.,  p.  258. 
Paokari\  a.  S.,  jnn.~The  Seaweeds  of  Salt  Lake.  Am.  Nat,  XIIL,  pp.  701-3. 
RABiHHOBffr,  L. — Algfld  Enropfeie  exsiooatfe.  Decas  256-259.  (8to.   Dresden, 
1879.) 

Rboisoh,  P.  F.— <Botany  of  Kergnelen  Island)  Fresh- water  Algas  collected 
by  the  Bey.  A.  E.  Eaton  (with  Notes  on  Geographical  Distribution  bj  G.  Dickie). 
Plates  4  and  5,  figs.  1  and  2.    [Latin.]  PhU.  Trans.,  OXLVm.,  pp.  65-92. 

ScHMANKXwiTSOH,  W.-^See  Protozoa. 
ScHNETZLiB,  Prof.  J.  B. — ^Remarks  on  an  Aerial  Alga,  Chroolepus  JolUhui  Ag. 

Bull.  Soc,  Vaud.  Set.  Nat.,  XVL,  pp.  247-8. 
Taranek,  K.  J.— Diatomaces.    (8?o.    Prag,  1879.) 
Turner,  W.  B.— The  Fresh-water  Algie  of  the  Leeds  District. 

Naturalist,  V»  pp.  38-40. 
Ulrioh,  K  O.— Descriptions  of  New  Genera  and  Species  of  Fosdls.— iS^ 
Zool.  A.    [^Inocaulis  arbuscuia,  n.  sp.] 

Wright,  Prof.  E.  P.,  M.A.,  fta — On  the  (3ell-strueture  of  Ori£UAaia  setacea 

(Ellis),  and  on  the  Development  of  its  Antheridia  and  Tetraspores.    Plates  12  and 

l.S.  Trans.  B.  Irish  Acad.,  XXVI.,  pp.  491-510. 

„  „  „  On  the  Formationofthe  so-called  "Siphons," 

and  on  the  Deyelopment  of  the  Tetraspores  in  Folysiphonia.    Plate  14. 

Thms.  B.  Irish  Acad.,  XXVI.,  pp.  511-26. 

MICROSCOPY,  &o. 

Abbe,  Prof,  E.,  Hon.  F.R.M.S. — On  Stephenson's  System  of  Homogeneous  Immer- 
sion for  Mi<»oseopic  Objectives.    (Transl.)       Journ.  R.  Micr,  Soo,,u..,  pp.  256-65. 

Adams,  Prof.  W.  G.,  M.A.,  F.R.S.~Measuring  Polaiiscopee.    Plate  8. 

PhU.  Mag.,  VHL,  pp.  275-7. 

[American]  Postal  Microscopical  Club.  Am.  Nat.,  XIIL,  pp.  724-5. 

American  Society  of  Microscopists.  [Report  on  the  B^etlng  at  Builalo, 
Ang.  19-22.]  Am.  Nat.,  Xlfl.,  pp.  662-8. 

BAOHMAim,  O.— Guide  to  the  Making  of  Microscopical  Permanent  Preparations. 
196  pp.    87  figs.    <8?o.    Munich,  1879.) 

Barbbtt,  a.  H.^Staining  Fluids  for  Vegetable  Tissues. 

Soi.-Go88^,  No.  179,  p.  255. 

Bbalb,  L.  8.,  F.R.8.,  &o.~How  to  Work  with  the  Microscope.  5th  ed., 
520  pp ,  99  plates,  and  25  figs.    (8to.    London  &  Philadelphia,  1880.) 

BcRTOV,  0.  E.— On  recent  Researches  respecting  the  Minimum  vtBible  in  the 
Microscope.  Proc.  B.  Irish  Acad.,  HI.,  pp.  248-54. 

Cleaning  Old  Slides.  Sci.-Oossip,  No.  179,  p.  256. 

3  T  2 


Digitized  by 


Google 


980  BiBuoaBAPHY  or 

Cook,  E.  A^  Ph.D^  Ac— Koto  on  Log^wood  Staining  Solatkn. 

JourtL  Anat,  ^  Physiol,  {Nvrnphry),  XIY^  pp.  140-2. 
C08BA,  — .—Ghemioal-MioroBoopical  ObeerrattonB  on  the  Ashes  bom  Etiui 
which  fell  at  Reggie  on  the  28th  May,  &c 

Ihnu.  R.  AcocuL  Linoeiy  m..  pp.  248-5a 
Gbisp,  F^  LL3^  &c. — On  some  recent  Forms  of  Camera  Locnda.    5  figs. 

Joum.  R.  Mkr.  8oc^  XL,  pp.  21-24. 
CuTTEB,  Dr.  E.— The  ToUes  ^Ukob,  Objective. 

Joum,  de  Mkr^  IIL,  pp.  297-9 
„  „      The  Primer  of  the  Clinical  Microscope. 

Viraima  M,  MmtK  YI..  pp.  876.  446. 
DoHNABnu,  Prof.  A.  L. — Organization  of  the  Microaoopioal  Laboratories  tX 
the  UniversiW  of  Lyons  {conduded).    Plate  X.         Jowm,  de  Micr,^  IIL,  pp.  27<K-5. 
DuTAL,  ]£ — ^Employment  of  CoUodicMi  for  Microscopic  Sections. 

Rev.  ScL  Nat,,  YIII.,  m.  58-63. 
Edhunds,  J.,  M.D.,  Ac. — Note  on  a  Bevolyer  Lnmeraion  Prism  for  Sub-stage 
niamination.  Joum.  R.  Mkr.  Soc,  II-,  pp.  32-^ 

FouN,  Marqnis  de. — ^Method  of  Collecting  small  MoUoscs, 

BuU.  Soc.  Imp.  Nat.  Momxm,  UY.,  pp.  202-5. 
Fbifp,  Dr.  H.  E.,  Ex.-off.  F.B  JIS.— On  the  Theory  of  Dlominatrng  Appa- 
ratus employed  with  the  Microscope.    Part  L    9  figs. 

Joum.  R.  Mkr.  Soc.,  U.,  pp.  50^-29. 
HowiTT,  A.  W.,  F.G3.— Notes  on  the  Examination  of  thin  Slices  of  Bocks  under 
the  Microscope  by  means  of  Polarized  Light    4  figs,  of  Plate  1. 

Quaart.  Joum.  Mkr.  Soc.  Vktoria^  L,  pp.  8-14. 
KuTH,  Prof.  B.— Note  on  Diajmms  (Plate  XIL)  exhibiting  the  Path  of  a  Bay 
through  ToUes*  ^  Immersion  Objective 

Joum.  R.  Mkr.  Soc,  IL,  p.  269. 
„  ^        Note  on  Mr.  Wenham's  Paper  **  On  the  Measurement  of 

the  Angle  of  Aperture  of  Objectives.*'  Joum.  R.  Mkr.  Soc.^  IL,  p.  270. 

Laho,  F.  H. — How  to  Bestore  Micro-Photogxaphs. 

8ci.'Oos9ip,  Na  179,  pp.  255-6. 
LANasRHAKB,  PTof.  P. — ^Modification  of  Farrant's  Medium. 

ZooL  Anxeig.,  II.,  p.  575. 
M.,  H.— How  to  Bemove  Air-Bubbles.  8ci.'Qouqf^  No.  179,  p.  255. 

Mat  ALL,  J.,  Jun^  F.BJM.S.— Immersion  Dluminators. 

Joum.  R.  Mkr.  80c.,  II.,  pp.  27-31. 

M  „  n       The  Aperture  Question.   „         „      „   pp.  134-6. 

MoRKL,  Prof.  C— Method  of  Observing  with  the  Microscope.     8m  Zodogy  A 

Pabkeb,  T.  J.,  B.80.,  Ac. — On  scnne  Applications  of  Osmic  Acid  to  MioroMcopio 

Purposes.  Joum.  R.  Mkr.  80c.,  IL,  pp.  381-3. 

Pelletan,  Dr.  /.—On   the    Scientific   Value  of  Microscopic   Preparations. 

(Dransl.  from  *  Journal  de  Micrographie.*)  ScL-Oomp,  No.  179,  pp.  250-1. 

Pmv,  J. — Practical   Hints  in  the  Selection  and  Use   of  the   Microscope. 

Abridged  for  the  Use  of  Beginners.    125  pp.    48  figs.    (8vo.    New  York,  1879.) 

Balph,  T.  8.,  M.B.C.S.— Annual  Addrefis  as  the  President  of  the  Yictoris 

Microscopical  Society.  Quart.  Joum,  Mkr,  Boc  Vktoria,  L,  pp  3-8. 

BmcHKNAU,  W.  v.— Protection  of  Zoological  Museums  against  Insects. 

[Petroleum  and  Nanhthalin  combined.]  Zool.  Atueig.^  IL.  pp.  573-4. 

Bkmabd,  a. — On  the  Microliths  of  Ciystalline  Schists. 

BuU.  Soc.  Relg.  Mkr.,  Y.,  pp.  coxii.-xvii. 

B0Y8TON-P1GOTT,  Dr.,  M.  A.,  F.B.S.,  &c— A  Further  Inquiry  into  the  Limita  of 

Microscopic  Vision  and  the  delusive  Application  of  Fraunnofer's  Optical  Law  of 

Vision.    Nan.    Plate  3.  Joum.  R.  Mkr.  Soc.,  IL,  pp.  9-20. 

Bussell,  J.  C,  M.D. — ^Description  of  a  New  Form  of  Camera  Lucida.    2  figs. 

Joum.  R.  Mkr.  SoCy  II.,  pp.  25-6. 
Sgh5bl,  Dr.  J. — A  new  Dissecting  Microscope.    Plate  13. 

Arch.  Mikr.  Anat.,  XVIL.  165-7. 
Slack,  H.  J.,  F.G.S.— The  President's  Address. 

Joum.  R.  Mkr.  Soc,  IL,  pp.  113-21. 
SoMiiERs,  Prof.  J.,  M.D.,  &c. — Experimental  Microscopy. 

Proc.  4'  Trans.  Nov.  Scot.  Inst.  Nat.  Set.,  V.,  pp.  81-5. 


Digitized  by 


Google 


INVEBTEBBATA^   GBTPTOGAHIA^  MIOBOBOOFY,  BTO.  981 

Stephenson,  J.   W^  F.R  Jl.S.,  &o.  —  A  Oatoptrio  Immersion  Bluminator. 

1  fig.  Jown,  E.  Micr,  8oo,y  II.,  pp.  36-7. 

,,  M  9«  ^^6  Vertical  Illmnmator  and  Homo- 

geneons-Immersion  Objectives.  Jounu  R,  Micr,  Soc^  IL,  pp.  266-8. 

THt^MEN,  F.  TON. — Mycologioal  [Microscopical]  Preparations  of  Dr.  O.  E.  R. 

Zimmerman.  Oesterr,  Bot,  Zeitschr,,  XXIX.,  pp.  330-1. 

ToLLES,  B.  B. — ^An  niaminating  Trayerse-Lens.    1  fi^. 

Joum,  R,  Micr,  Soc,  IL,  pp.  888-9. 
Tbeub,  Dr.  M. — Something  about  the  Staining  of  Cell-nadei. 

Ned.  Krwdk.  Arch,,  IIL,  pp.  264-7. 
Wbnham,  F.  H.,  F.RJkl.S.— Beply  to  the  Note  of  Prof.  Keith. 

Jowm,  R.  Micr,  Soo,,  IL,  p.  271. 
n  n  n  Note  on  Homogeneoos  Immersion  Object-gutsses. 

Joum,  R,  Micr.  Soc,^  11.,  p.  394. 

Woodward,  J.  J.,  Hon.  F.B.M.S.,  &o.— Observations  suggested  by  the  Study  of 

Amphipleura  peUudda  mounted  in  Canada  Balsam  by  Lamplight  and  Sunlight 

with  various  Objectives.  Joum,  R,  Micr,  SoCj  II.,  pp.  663-74. 

M  „       Note  on  Abbe's  Experiment  on  Pltmrosigma  anffulaium, 

Joum,  R,  Mior»  iSbc.,  II.,  pp.  67^6. 


Digitized  by 


Google 


(    982    ) 
PB0CEEDING8  OF  THE  800IETT. 


Muniro  of  8th  Ootobib,  1879,  at  Enro's  CoLLsei,  STBABAy  WXJ. 
Thb  PmumxHT  (Db.  Bsali,  F.RS.)  in  ths  Chaib. 

na  MinutM  of  the  meeting  of  11th  June  last  were  xetd  and  oon- 
Anned,  and  were  signed  b j  the  President 


na  List  of  Donations  Texdnsiye  of  exchanges)  reoeiyed  sinoe  the 

last  meeting  was  snbmittea,  and  the  thanks  of  the  Society  given  to 

the  donors. 

From 

ArdiMMie,  Prot  F.— Gli  Uffici  dello  Piante  Grittogame.  24  pp. 

8vo.    Milano,  1873 The  Author. 

OastnoMie,  Ooote  Ab.  F.— Se  e  qaal  Talore  aia  da  attriboere 
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diatomee.  19  pp.  4ta  Boma,  1879.  (Extracted  from 
^Attidell'AooademiaPoDtifioiade'NaoyiLinoei')-     ••        ^>*^*^- 

Cooe^  B.— Birda  of  the  Colorado  Valley.    Part  I.    807  pp.,  )  ^'oLj?!!f^^ 
70  woodcuts.    8vo.    Waahington,  1878.      |     j^i^^^^ie^ 

Couea,  E.,  and  J.  A.  Allen.— Material  for  a  Bibliography  of 

North  Amerioan  Mammals.    4to.    Washinjcton,  1877     ..         Ditto, 

Cimiiingham,  D.  D.,  M.B. — On  certain  effects  of  Starvation  on 
Vegetable  and  Animal  Tisanes.  47  pp.,  11  figs.  4ta  Cal- 
cntta,1879        The  Author. 

Lanxi,  Dr.  G.  M. — ^I  Fimghi  della  Provinoia  di  Boma.  (Ex- 
tracted from  *Atti  dell*  Accademift  Pontificia  de'  Hnovi 
Linoei.')    82  pp.,  1  plate.    4to.    Boma,  1879 Ditto. 

Lewis,  T.  B.  M.  B. — ^The  Microscopic  Organisms  found  in  the 
Blood  of  Man  and  Animals,  and  their  relation  to  Disease. 
91  pp.,  3  plates,  and  27  figs.    4to.    Calcutta,  1879  ..     ..        I>itto. 

Lyngbye,  H.C.— Tentamen  Hydrophytologi»  Danicffi.  248  pp., 

70  plates.    4ta    Hafhi®,  1819     Dr,  Miliar. 

Benss,  J.  D. — Bepertorium  CV>mmentationnm  a  BocietatibuB 
Litterariis  Editamm.  2  toIs.  574  pp.  and  604  pp.  4to. 
GtottingiB,  1801-2 Mr.  Crisp. 

Schwann,  Th.,  Manifestation  en  THonnenr  de  M.  le  Professenr, 
— Li^e,  28  Juio,  1878.  Liber  Memorialia.  Public  par 
la  Commission  Organisatrice.  236  pp.,  and  photograph. 
8va    Dusseldorf,  1879 The  Commistion. 

Smithsonian  Institution.— Annual  Beport   of  the  Board  of 

Begents  for  1877.    8va    Washington,  1878      The  Instittiie. 

University  College.— Catalogue  of  Bo(3ai  in  the  General  Library 
and  in  the  Sonth  Library.  545  pp.  and  536  pp.  Vols.  L 
andn.    A-o,D-N.    8vo.    London.  1879 The  Coilege. 

Beck's  Bevolving  Microsoope  Table  and  Lamp Mr.  J.  BadoocL 

Slideof  Scales  of  a  species  of  the  genus  i/ormo Mr.  J.  Beck. 

(  Sepreeentatives 

178  Mounted  preparations  (yarious) <      ?f^Jw£    '^ 

Photograph  of  Dr.  A.  Farre,  F.B.S.  (a  Past  President  of  the 

Society)      Dr.Farre,FJi^ 
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From 

Clock  for  the  Library      Dr.  Gray, 

S\id&  of  Peridiniwn  conwtwn Mr.  J,  Levick, 

IHatoinaoeous  Earth  from  the  original  find  at  Santa  Monica*  ,.\  j^^  ff  q  ffanks 

Ziroon  Sand  with  Gtold /       •    •    ■ 

Photograph  (on  Poroelam)  of  Prof.  E.  Abbe       ^Mr,J^.  MayaU, 

2  Slides  of  Eucampia  striata  n.  sp.  et  var.  maxima      Dr,  Stciterfoth, 

i  Major  Water' 


Ruling  Machine 


house  J  Repre^ 
sentative  of 
the  late  J. 
Waterhouse, 


13  Photographs  (described  at  p.  672  of  the  Journal) |  ^'^;^/'  ^""^ 

On  the  motion  of  the  President,  special  votes  of  thanks  were 
accorded  to  Mr.  Badcock,  the  representatives  of  the  late  Mr.  Chas. 
Brooke,  Dr.  Gray,  and  the  representatives  of  the  late  Mr.  J, 
Waterhouse,  for  their  respective  donations. 


Mr.  Crisp  mentioned  that  daring  his  absence  abroad  the  paper  at 
p.  653  of  the  October  number  of  the  Journal  had  been  printed  from 
the  author's  original  MSS.  instead  of  from  the  revised  MSS.,  for 
which  it  had  been  held  over.  The  corrected  pages  would  be  sup- 
plied with  the  next  number. 


The  following  Hote  from  Mr.  Wenham  was  taken  as  read : — 

As  statements  have  been  made  to  the  effect  that  I  altogether  deny 
the  possibility  of  obtaining  an  angle  on  a  balsam-mounted  object 
beyond  82°,  the  following  references  will  show  that,  excepting  under 
certain  conditions,  I  have  not  made  such  an  assertion,  which,  as  it 
appears  recorded  with  my  name  attached  in  the  <  Proceedings '  of  the 
Society,  calls  for  a  notice  that  it  would  not  otherwise  have  received 
from  me. 

I  must  therefore  state  positively,  that  I  never  held,  and  do  not 
hold,  any  such  opinion.  The  discussion  has  been  long  and  not  very 
definite,  and  sufficient  attention  may  not  have  been  given  to  par- 
ticulars by  some  attributing  this  error  to  me — to  be  excused  for  this 
reason.^ 

In  <  Quart  Joum.  Micr.  Science,'  vol.  iii.  (1866^  p.  308,  for 
the  purpose  of  remedying  the  loss  of  aperture  on  an  object  in  balsam 
from  a  dry  object-glass,  I  describe  the  adaptation  of  an  additional 
lens  in  front  connected  with  the  cover  by  a  refractive  intermedium, 
thus  securing  the  ftdl  effect  of  aperture. 

In  *  Monthly  Microscopical  Journal,'  vol.  v.  (1871)  p.  17,  I 
state  that  '*  An  angle  of  82^  cannot  be  exceeded  in  a  dry  objective, 

*  The  bottle  in  which  this  was  sent  ?ras  broken  in  transit  through  the  post, 
and  the  contents  bad  disappeared. 
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nor  can  it  be  greater  on  the  immersion  system,  where  an  interchangb 
of  front  adapts  it  to  both  conditions.'' 

In  vol.  Y.  p.  118  the  following  sentence  has  been  referred  to : — 
"  I  challenge  anyone  to  get  through  the  object-^lass  with  the  immer- 
sion front  a  greater  angle,  or  any  portion  of  the  extraneous  rays  that 
would  in  the  other  case  be  totiJly  reflected,  as  no  object-glass  can 
collect  image-forming  rays  beyond  this  limit."  At  the  top  of  this 
same  page  I  show  distinctly  tiiat  this  remark  applies  to  a  dry  lens, 
and  the  whole  article  bears  reference  to  a  former  one  (voL  y.,  page  23^ 
with  diagrams  used  for  ol^'ectiyes  used  on  dry  objects,  or  such  as  those 
generally  in  use  at  that  time. 

Mr.  Tolles  haying  claimed  100°  or  more  of  aperture  for  an  im- 
mersion lens,  in  yol.  yi  (1871)  p.  85  I  point  out  the  cause  arising 
from  an  error  in  the  means  of  measurement.  On  the  next  page  I 
giye  a  series  of  measurements  of  the  angles  of  objectiyes  immersed  in 
water,  all  of  which  were  within  the  corresponding  balsam  limit  of 
82^  Again  this  referred  to  the  then  usual  form  of  objectiyes  that 
could  ba  used  dry. 

In  yol.  yii.  (1872)  p.  272  I  say,  <'  Mr.  Tolles  has  accepted  the 
only  condition  under  which  the  full  aperture  can  be  brought  to  bear 
on  a  balsam-mounted  object,  yiz.  that  of  the  tiny  hemispheres.  I  am 
glad  of  his  announcement  that  he  has  succeeded  in  this,  and  should 
like  to  see  the  same  thing  done  in  this  country,  particularly  with 
large  aperture  glasses,  say  higher  than  ^th." 

In  yol.  ix.  (1878)  p.  268  Colonel  Woodward  haying  measured 
the  Tolles  ^  referred  to  in  the  preyious  controyersy,  finds  the  balsam 
angle  only  76^.  On  p.  270  he  continues,  **  I  subsequently  extended 
the  measurements  to  ihe  immersion  ^  and  -j^  by  Mr.  Tolles  belong- 
ing to  the  Museum,  and  found  that  the  maximum  balsam  angle  was 
less  than  80°.  These  results,  it  will  be  seen,  fell  within  the  limits  laid 
down  as  possible  by  Mr.  Wenham." 

In  yoL  ix.  (1873)  p.  273  there  is  a  memorandum  by  Prafessor 
Eeith,  in  which  he  says,  '*  Mr.  Wenham's  experiments  alluded  to  in 
his  article  in  the  '  Monthly '  for  January,  indicate  an  explanation,  and 
it  seems  singular  that  they  did  not  suggest  to  him  long  ago  a  method 
of  obtaining  what  Mr.  Tolles  has  obtained — an  objectiye  of  large 
angle  for  objects  coyered  in  balsam."  Professor  Keith's  accompanying 
diagram  exactly  explains  the  principle,  and  is  just  the  same  in  effect 
as  diat  of  my  additional  front  lens,  described  and  illustrated  in  1855, 
showing  that  he  had  not  found  leisure  to  look  into  former  ppints  of 
the  question.  My  diagram  is  illustratiye  of  Mr.  Tolles'  subsequent 
^-system  immersion  objectiyes,  the  focus  being  nearly  in  the  centre 
of  the  radius  of  the  front  lens  in  both  cases. 

In  yol.  X.  (1873)  p.  12  I  say,  "  I  trust  that  Colonel  Woodward 
haying  afSrmed  *  that  the  position  taken  by  me  is  certainly  true,  for 
objectiyes  as  ordinarily  constructed,'  will  allow  that  this  additional 
lens  embodies  a  deyiation  from  the  original  question,  which  was  to 
the  effect  that  there  would  be  no  loss  of  angle  aperture  of  ordinary 
objectives  by  the  immersion  of  the  front  surface  in  fluids." 

As  regards  the  latter  phase  of  the  discussion,  relative  to  false 
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or  true  apertures,  and  the  best  form  of  apertometer  or  means  of 
measurement,  that  is  a  different  branch  of  the  question  not  as  yet 
oonclnded. 

It  will  save  mnch  confusion  if  we  take  Colonel  Woodward's  recent 
snggestion*  for  the  nomenclature  of  the  angle  of  immersion  lenses, 
and  instead  of  water,  glycerine,  oil,  or  balsam  angles  to  take  the 
degrees  of  the  primary  angle,  or  that  mthin  the  body  of  the  front 
lens,  of  immersion  object-glasses,  and  call  it  *^  interior  angle."  The 
varied  exterior  angles  in  the  above  fluids  will  then  follow  and  be 
known  by  their  relative  refractive  indices.  The  stumbling-block  of 
180°  (which  may  mean  82°  only  in  the  front  lens)  will  then  be  en- 
tirely cleared  away. 

Kr.  T.  Beck  read  a  paper,  <'  Note  on  the  Structure  of  the  Scales  of 
a  species  of  Jtformo,"  slides  of  which  were  exhibited  under  the  Micro- 
scope (see  p.  810). 

Mr.  Orisp  expressed  a  hope  that  the  Fellows  would  look  at  the 
scales  at  the  close  of  the  meeting,  as  they  seemed  to  famish  a  con- 
vincing  proof  of  the  truth  of  Mr.  Beck's  theory. 

Dr.  Edmunds  said  that  some  time  ago  he  had  given  attention  to 
the  Podura  scale,  and  found  that  he  could  not  determine  on  which 
side  of  it  the  minute  plumules  seemed  to  grow,  the  scale  being  so 
extremely  thin  and  so  transparent.  He  could  not,  however,  help 
thinking  that  if  they  watched  the  scale  very  carefully  with  some 
kinds  of  dark-ground  illumination,  dry,  and  with  the  cover  hard  down 
upon  the  scale,  they  would  get  appearances  which  were  wholly 
irreconcilable  with  the  theory  put  forward  by  Mr.  Beck.  In  this 
way  they  got  the  **  featherlets  "  projected  out  of  the  membrane,  giving 
a  beautiful  brush-like  appearance.  Then,  if  they  had  the  scale 
mounted  in  balsam  and  illuminated  by  highly  oblique  light,  they 
would  get  an  appearance  almost  identical  with  that  which  was  seen  in 
the  former  instance ;  they  lost  all  the  hyaline  appearance  of  the  scale 
itself,  and  saw  these  featherlets  becoming  an  independent  source  of 
light,  standing  up  illuminated  from  the  surfietce  of  the  scale. 

Mr.  Beck  said  he  based  the  statements  in  his  paper  entirely  in- 
dependently of  what  anyone  could  see,  because  they  might  see  any- 
thing according  to  the  way  they  looked  at  it.  They  must  rather 
reason  according  to  the  nature  of  the  structure  they  were  viewing. 
In  this  case  they  were  looking  at  two  membranes  united  together, 
but  which  could  be  taken  apart.  They  could  run  moisture  up  and 
down  on  the  lower  external  surface,  but  could  not  do  so  on  the  upper 
surface,  which  was  thus  shown  to  be  almost  smooth.  They  therefore 
had  a  complex  substance  to  deal  with,  and  it  was  necessary  to  reason 
as  to  what  that  structure  was  composed  of.  Now,  considering 
the  whole  class  of  these  scales  from  those  of  Lepidocyrtus  down  to 
those  of  Lepiema  and  others,  if  they  could  satisfactorily  connect  the 
one  with  the  other,  and  could  show  that  the  appearances  could  be  pro- 
duced by  regular  corrugations,  then  it  was  much  more  consistent  to 

♦  •  Am.  Quart.  Micr.  Joum.,'  i.  (1870)  p.  277;  this  Joornal,  ante,  p.  783. 
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flay  that  they  were  all  modifications  of  the  same  stmciiiiey  and  flmi 
nature  had  provided  a  number  of  cormgaticmB  for  the  poxpose  of 
strengthening  the  Bcale^  rather  than  plnmnlea  whioii  wonld  be  of  no 
nae  whatever  bo  far  as  tiiey  conld  flee« 

The  President  inqoired  if  Mr.  Be€k  had  observed  all  tiie  maildngi 
on  the  scales  of  Lepidc^tera  to  be  on  the  under  snrfiioe  of  the  scale? 

Mr.  Beck  said  he  oould  not  say  that  they  were,  bat  certainly  they 
were  so  in  the  Thysanuras.  He  had  not  tried  the  Lepidoptera,  but 
his  impression  was  that  they  would  be  found  the  same.* 

The  President  suggested  that  the  object  of  this  structure  might 
be  to  prevent  the  scales  from  adhering  together,  since,  looking  at  it 
£rom  an  engineering  point  of  yiew,  there  seemed  to  be  few  more  of 
these  eoxxugstions  tbm  were  required  for  the  purpose  of  strengthening 
the  scales. 


Mr.  W.  H.  Oilburt  read  a  paper  "  On  the  Morphology  of  Y^etable 
Tissues,"  the  subject  being  illustrated  by  drawings,  some  of  which 
were  enlarged  upon  the  blackboard  (see  p.  801). 

Mr.  Stewart  said  he  had  listened  to  the  paper  with  very  great 
interest,  as  it  teemed  with  original  and  striking  observations,  and  he 
was  sure  that  all  present  would  agree  that  it  dealt  in  a  masterly 
manner  with  a  very  important  subject,  that  of  how  structure  was 
gradually  built  up.  As  Mr.  Gilburt's  views  differed  so  much  from 
tiiose  hitherto  held  on  the  subject,  he  thought  it  would  be  very 
desirable  that  some  one  should  go  over  the  ground  again,  so  as  to 
verify  the  observations,  in  which  case  he  would  suggest  that  the  cell 
substance  should  be  taken  into  consideration  as  well  as  the  cell 
outline. 


Dr.  Stolterfoth*8  paper  '^On  a  new  Species  of  the  Genus  JSk- 
campia"  was  read  by  Mr.  Stewart  (see  p.  885). 


Mr.  Crisp  reminded  the  Fellows  that  Mr.  Bolton's  living  organ- 
isms were  always  available  at  the  Wednesday  Evening  Meetings,  and 
had  recently  been  of  the  greatest  interest,  including  the  discoveries 
that  had  been  made  during  the  vacation  by  Mr.  Levick,  Mr.  Bolton, 
and  other  members  of  the  Birmingham  Natural  History  and  Micro- 
scopical Society,  consisting  of  L^todora  hyalina  and  Hycdodaphmia 
KahJhergensis  ^ee  p.  877),  Anwrcda  hngispina  (see  p.  879),  and  the 
new  genus  of  Khizopods — Lithamoeba  discus,  Lankester  (see  p.  900). 

The  visit  to  this  country  of  an  illustrious  Ex-of&oio  Fellow  of  the 
Society,  Professor  Haeckel,  of  Jena,  was  also  referred  to,  which  having 
unfortunately  been  made  during  the  recess,  had  rendered  it  impossible 
to  welcome  him. 


*  See  Note  to  tho  paper  on  p.  810. 
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The  following  Olgeots,  Apparatus,  fto.,  were  exhibited  :— 

Mr.  Beok : — Slides  of  Mormo  to  illnsirate  his  paper. 

Mr.  Bolton : — Leptodora  hyaUfM  and  Hyalodaphnia  KoMhergensU, 

Mr.  Crisp:— (1)  Nachefs  Portable  Demonstrating  Microscope 
{cmie,  p.  766).  (2)  Professor  A.  de  Lasanlx's  Mineralodcal  Micro- 
scope (see  'Bull.  Soc.  Belg.  Micr./  iv.  (1878).  (3)  Fletcher's 
Microtome  {ante^  p.  466).  (5)  Boy's  Microtome  (antey  p.  768)* 
(6)  Beck's  Yolnte  Turntable.  (7)  Sidle's  Congress  Tomtable.  (8) 
Diego's  Turntable.  (9)  Bulloch^9  Cox's  Tumtsble.  (10)  Bezner's 
MieCTtanical  Finger  {anU^  p.  951). 

Mr.  Gilhort: — Sections  through  Osmbimn  and  Proeambium,  to 
iTliM*n*s  hk  paper, 

Mr.  GuJnwraflBs:— SKdee  of  Zookgioal  and  Botanical  subjects, 
prepared  by  Dr.  Marsh,  of  St.  Hel«M. 

Dr.  Stolterfoth  : — Two  slides  of  Ewsampia  thiaia. 

Mr.  F.'H.  Ward:— Section  of  wood  ("  Bois  nephritique"). 

CoL  Woodward : — ^Thirteen  photographs  of  Amphipleura  pdlvLcida 
{anU,  p.  672). 


Hew  Fellows. — The  following  were  elected  Ordinary  Fellows: — 
Professor  P.  Martin  Duncan,  M.B.  (Lond.),  F.B.S.,  &c.,  and  Messrs. 
D.  B.  Cazaux,  T.  O.  Lyon,  and  A.  0.  Mercer. 


MsxTiNO  OF  12th  Noyembbb,  1879,  at  King's  Colleok,  Strand,  W.C. 
Ths  Pbssidxnt  (Db.  Bbalb,  F.B.S.)  in  thb  Chaib. 

The  Minutes  of  the  meeting  of  8th  October  last  were  read  and 
confirmed,  and  were  signed  by  me  President. 


The  List  of  Donations  ^ezdusiYe  of  exchanges)  receiyed  since  the 
last  meeting  was  sabmittea,  and  the  thanks  of  the  Society  given  to 
the  donors,  yiz. : — 

Nachet's  Binocalar  Microeoope  (older  form)       Mr,  Crisp. 

Graham  Gompreflsorium,  for  use  with  the  Paraboloid       ..      ..     Mr,  W,  Graham, 
Twelye  Slides  of  the  DiatomaceooB  Earth  from  Santa  Monica, 
which  was  sent  by  Mr.  Hanks,  mounted  by  Dr.  Gray  from 
the  scraping^  of  the  broken  pieces  of  the  bottle,  and  the 
paper  in  which  it  was  wrapped  (see  p.  983)        Dr,  Gray,* 


*  Dr.  Gray  writes  that  Fellows  interested  in  the  matter  can  hare  a  mounted 
sUde  of  the  Santa  Monica  deposit  by  applying  and  sending  a  poetal  box  to  the 
Assistant  Secretary.  Dr.  Gray  will  only  be  able,  however,  to  comply  with  a 
moderate  demand,  and  will  not  mount  any  until  he  knows  how  many  will  bo 
required. 
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Mr.  F.  H.  Ward  briefly  described  a  microtome  designed  by  bim 
and  exhibited  to  the  meeting  (see  p.  957).  Some  sections  of  wood 
cnt  with  this  apparatus  were  shown  nnder  one  of  the  Microsoopes  oti 
the  table. 

Mr.  Crisp,  in  exhibiting  Zeiss^s  trayelling  Microscope,  called  atten- 
tion more  particularly  to  tiie  very  light  qnadmple  nose-piece  and  the 
ingenious  arrangement  for  giving  univereal  moTements  to  the  mirror 
(see  p.  955). 

Mr.  Beck  remarked  that  the  weight  of  English  quadruple  nose- 
pieces  was  not  so  much  in  the  nose-piece  itself  as  in  the  objectiTes  it 
had  to  carry.  

Mr.  Gilburt  made  a  short  communication  supplementary  to  his 
paper  read  at  the  last  meeting,  the  substance  of  which  will  be  found 
appended  to  the  paper  in  a  foot  note  at  p.  806. 


Colonel  Woodward's  ^  Note  on  certain  Amplifiers  of  Zeiss  as 
compared  with  those  of  Tolles,"  was  read  by  Mr.  Crisp,  and  the 
photographs  of  Amphipleura  peUudda  taken  by  both  were  laid  on  the 
table.  The  note  also  contained  some  remarks  on  the  use  of  chloride 
of  cadmium  as  an  immersion  fluid,  especially  for  micro-photogra^o 
purposes,  which  will  be  found  at  p.  943.  With  regard  to  Zeiss's  ^, 
Colonel  Woodward  said,  ^  I  must  add  my  testimony  in  &your  of  the 
exceedingly  satisfactory  performance  of  the  new  ^  by  lamplight, 
not  merely  on  lined  test-objects,  which  it  displays  in  a  moi«  striking 
manner  than  even  the  -j^,  but  especially  on  such  objects  as  vrbiie 
blood-corpuscles,  and  similar  living  tissue  elements,  bacteria,  and  the 
like,  for  the  study  of  which  it  appears  to  me  especially  suited." 


Dr.  B.  H.  Ward*8  letter  as  to  the  matters  to  be  brought  before  the 
National  (American)  Committee  on  Micrometry,  was  rei^ 

Mr.  Beck  said  it  seemed  to  him  that  the  important  practical 
question  which  they  wanted  to  determine  was  whether  the  scales 
which  they  did  use  were  correct.  If  they  had  one  from  Paris,  and 
another  from  Holland,  they  would  find  both  of  them  to  be  incorrect 
Some  means  was  therefore  desired  by  which  they  could  be  tested  as 
to  correctness. 

Mr.  Crisp  referred  to  the  paper  by  Professor  Bogers  on  ^Com- 
parators for  Measures  of  LengUi,"  which  will  be  found  at  p.  947. 

Mr.  A.  D.  Michael  pointed  out  that  it  seemed  doubtful  if  there 
was  in  existence  a  really  true  standard  metre. 

Mr.  Beck  said  he  was  not  speaking  of  such  minute  Tariations  as 
those  which  came  into  considerations  of  that  kind,  but  of  tests  as  they 
concerned  the  practical  Microscopist.  The  question  of  the  absolute 
length  of  a  metre  dealt,  he  thought,  with  matters  of  far  greater 
minuteness  than  there  was  any  real  necessity  to  take  notice  of. 
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Hr.  Teesdale  referred  to  the  inBtmment  designed  by  Professor 
Snringar,  of  Holland,  for  testing  the  aoonraoy  of  miorometers,  whidi 
was  exhibited  at  the  loan  oolleotion  of  scientific  instruments  at  Sonth 
Kensington. 

Kr.  Forrest's  paper  *'  On  the  Anatomy  of  Leptodara  hyaUna"  was 
read  by  Mr.  Crisp,  the  figures  in  illustration  being  enlar^dd  upon  the 
blackboard  by  Mr.  Stewart  (see  p.  825). 


Mr.  J.  Fullagar's  Note  on  a  curious  fresh-water  organism,  which 
he  had  discovered,  was  read  by  Mr.  Crisp,  together  with  a  letter  from 
Mr.  Saville  Kent,  who  said  that  as  far  as  he  could  judge  it  was  closely 
allied  to  the  marine  IVeia  ampulla  of  Clapar^e  and  Lachmann,  the 
tubes  in  one  specimen  having  been  apparently  deserted  by  the  Infusor 
and  occupied  by  Botifer,  and  promising  to  give  a  more  precise  deter- 
mination on  the  receipt  of  living  specimens. 


Mr.  Stephenson's  paper  '<  On  a  Table  of  Numerical-Apertures, 
showing  the  Equivalent  Angles  of  Aperture  of  Dry,  Water  Immer- 
sion, and  Homogeneous  Immersion  Objectives,  <&c.,"  was  taken  as  read 
(see  p.  839).  

Mr.  Mayall's  paper  '<  On  an  Immersion  Stage  Illuminator,"  was 
read  by  Mr.  Crisp,  and  the  apparatus  which  it  described  exhibited 

8ee  p.  887).   Anotiier  paper,  "  Aperture  Measurements  of  Immersion 
bjectives  expressed  as  *  Numerical- Aperture,' "  was  taken  as  read 
(see  p.  842). 

Mr.  Crisp  read  various  letters  and  other  communications  received 
from  provincial  and  foreign  societies  in  connection  with  the  Ex-officio 
Fellowship. 

The  President  announced  that  the  first  Scientific  Evening  of  the 
session  woidd  be  held  on  December  8rd,  in  the  Library  of  King's 
College. 

The  following  Olgeots,  Apparatus,  Ac.,  were  exhibited  :— 

Mr.  Badcock : — ^Almormaf  forms  of  Adnetce, 

Mr.  Bolton : — Ophrydium  veraattley  and  Limniaa  eeratophyUi. 

Mr.  Crisp:— (1)  Zeiss's  travelling  Microscope  (see  p.  955).  (2) 
Improved  apparatus  for  counting  blood-corpuscles  (see  p.  944). 

Mr.  Forrest : — Two  slides  of  Leptodora  hyalina. 

Mr.  Graham : — ^New  compressorium. 

Mr.  Mayall,  jun. : — Stage  immersion  illuminator. 

Mr.  Ward : — (1)  Improved  microtome  (see  p.  957).  (2)  Sections 
of  wood  of  AnliarU  toxicaria  (upas  tree  of  Java) ;  double  stained. 
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■ew  FdloVB.^The  following  were  elected  Ordinary  FeOonm : — 
Professor  F.  Jelbej  Bell,  6.A. ;  Dr.  0.  F.  Fisoher ;  Bey.  J.  E.  Yize, 
M^  and  Messra.  A.  G.  H.  Gibbs,  W.  H.  Gilbnrt,  T.  8.  Goodall,  W. 
OnJumi,  W.  Joshoa,  G.  Williams,  and  S.  King  Wilson,  M JLL 

H<morary  FelUnu : — A.  Agassiz,  Cambridge  (Mass.),  U.S. ;  G. 
Balbiani,  Paris;  O.  Bfitsohli,  Heidelberg;  L.  Cienkowski,  Eharkoff; 
P.  T.  GleTe,  Upsala ;  M.  Comn,  Paris ;  A.  Dodel-Port,  Zarich ;  Th. 
W.  Engelmann,  Utrecht ;  H.  Frey,  ZOrich ;  R Metschnikof!;  Odessa; 
W.  Nylander,  Paris ;  0.  A.  J.  A.  Ondemans,  Amsterdam ;  G.  O.  Sars, 
Christiania ;  F.  £.  Schnltze,  Graz ;  J.  J.  S.  Steenstrnp,  Oopenbagesi ; 
E.  Strasbnrger,  Jena;  F.  de  Thiimen,  Elostemenbnrg  ?Aastria) ; 
Ph.  Tan  Tieghem,  Paris;  E.  Warming,  Copenhagen ;  A.  Weismann, 
Freiborg,  i  Br.;  and  E.  A«  Zittel,  Munich. 


Digitized  by 


Google 


(    991     ) 


INDEX  TO  VOLUME  II. 


Abbb,  K,  on  new  Methods  for  Improv- 
ing Spherical  CorrectioD,  applied  to 

the    Construction  of   Wide -angled 

Object-glasses,  812. 
on  Stephenson's  System  of  Homo- 

geneooB  Immersion  for  Microscope 

Objectives,  256. 
Abbes   Experiment   on    Plenrosigma 

ang^nlatum,  Note  on,  675. 
Abnormal  Sexual  Organs  in  theHorse- 

Leech,  156. 
Abortion  of  the  Hairs  on  the  Legs  of 

certain  Caddis-flies,  Ac,  412. 
Absorption,  Cutaneous,  of  Helix  pomo- 

tia,  856. 
,  Decrease  of  Power  of,  in  Branches 

dipped  in  Wati^^r,  913. 
of  Bain  and  Dew  by  the  green 

parts  of  Plants,  918. 
of  Water  by  the  Lamina  of  Leaves, 

750. 
Acari,  British  (Oribatidaa),  76. 

,  Genera  of,  712. 

Aoarina  found  parasitic  in  the  Cellular 

Tibsues  and  Air-sacs  of  Birds,  415. 

,  New,  295. 

,  on  some  Genera  of,  417. 

Accounts,  Treasurer  s,  for  1878,  218. 
Accuracy,  Limits  of,  in  Measurements 

with  the  Microscope,  473. 
Aoephala,  Blo<>d-cells  of,  398. 
Achromatic  Condemser,  Improved,  828. 

Lenses,  173. 

Acid,  Osmic,  on  some  Applications  of, 

to  Microscopic  Purpos^  381. 
Acids,  Chromic  and  Osmic,  Employmt  nt 

of  Mixtures  of,  for  Histological  Pur- 
poses, 144. 
AcinetA  and  Yoriioellea,  438. 

,  Besearohes  on,  438. 

Actinozoa,Clu8bification  and  Phylogeny 

of,  581. 
Adams'  Measuring  Polariscope,  774. 
Address,  the  President's,  113. 
Adoption  of  an  Ant-queen,  868. 
Adulteration  of  Currant   Jelly  with 

Diatonis,  938. 
Adventitious  Buds  in  Ferns,  597. 
Aerating     Apparatus    of    Sea -water 

Aquaria,  Improvement  in,  326. 
VOL.  II. 


Affinities  of  the  Polyzoa,  553. 
Agarlous  melleus,  Polymorptusm    of, 

455. 
Air-bubbles,   means   of  avoiding,   in 

Preparation  of  Diatoms,  616. 
Air,   Removal   of,   from    Microscopic 

Specimens,  150. 
Air-sacs  and  Cellular  Tissue  of  Birds, 

Aoarina  found  parasitic  in,  415. 
Albuminoids,  Digestion  of,  by  Inverte- 

brata,  274. 
Alciopid,  New,  886. 
Alcoholic  Fermentation,  82, 187,  453. 
Aloyonaria,  Skeleton  of,  279. 
Alder,  Boot  of,  Excrescences  on,  929. 
Alectona  MiUari,  New  Species  of  Ex- 
cavating Sponge,  493. 
AlgsB.    See  Contents,  xiz. 
American  Association  for  the  Advance- 
ment of  Science,  Microscopy  at,  95. 

(Edogoniaceffi,  935. 

Amodboid  Epithelia,  852. 
Amphineura,  Neomenia  and  the  other, 

404. 
Amphion  and  Polycheles,  563. 
Amphipleura   pollucida.  Observations 

sug^ted  by  the  Study  of.  Mounted 

in  Canada  Balsam,  by  Lamplight 

and  Sunlight,  with  various  Objeo- 

tiveB,668. 
Amphinoda,  Observations  on,  715. 
Amplification  of  Optical  Instruments, 

Measurement  of,  184. 
Ampulldria,  Bespiratory  Apparatus  of, 

706,  857. 
Amylaceous     Substance     in    Fungi, 

supposed.  757. 
Anal  Glanos  and  Poison  Apparatus  of 

Ants,  142. 

Plates  of  Echinocidnris,  890. 

Angiosperms  and  Gymnosperms,  905. 

,  Division  of  Pollen-griiin  in,  746. 

,  Embryo-sac  of.  Development  of, 

903. 
Angle   of    Aperture    of    Objectives, 

Note  on  Mr.  Wen  ham's  Paper  on  the 

Measurement  of,  270. 

of  Aperture  of  Objectives,  Mr. 

Wenham  on,  983. 

of  the  Optic  Axes  of  Crystal^ 

Apparatus  for  Determining,  with  the 
Microscope,  191. 
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Angles,  Solid,  of  Microscopic  Crystals, 
Process  for  Measuring,  823. 

Animals  and  Plants,  Influence  of  the 
different  Colours  of  the  Spectrum  on, 
138. 

,  Influence  of  the  different  Colours 

of  the  Spectrum  on,  273. 

Annelid  Jaws  from  Scotch  and  Cana- 
dian PalsBozoic  Bocks,  884. 

Annelides,  Arrangement  of  Nerye- 
oords  in,  569. 

• ,  Development  of,  563. 

,  New,  from  the  Philippines,  571. 

,  Pelagic,  from  the  Canary  Islands, 

883. 

,  Sedentary,  Body-cayity  of,  and 

Segmental  Organs,  781. 

Anodon,  Organ  of  Bojanus  in,  551. 

Anomalies  in  the  Deyelopment  of  the 
Lowest  Organisms,  446. 

Anomaly,  Strange,  among  the  Hydro- 
medusas,  278. 

Ant-eggs,  Mode  of  Depositing,  967. 

Antheridia  and  Tetraspores  of  Grif- 
fithsia  setacea.  Development  of,  934. 

Anthers  of  Bulbocodium  yemum. 
Opening  and  Closing  of,  Influenoe  of 
Light,  Warmth,  and  Moisture  on, 
915. 

Anthooeroteie,  Nostoc-colonies  in,  187. 

Anthozoa,  Muscle-epithelium  in,  279. 

,  New,  87. 

Anthracnose  of  the  Vine,  758. 

Anthrax  and  its  Cause,  760. 

Antidote  to  Bacteria  -  poisoning  in 
Frogs.  928. 

Antipatharia,  Phylogenv  of,  279. 

Ant-queen,  Adoption  oC  868. 

Ants,  Mode  of  Recognition  among,  555. 

— ,  Poison  Apparatus  and  Anal 
Glands  of,  142. 

,  Toilet  Habits  of,  556. 

Anursea  longispina,  a  new  Botifer,  157, 
648,  879. 

Apertometer  and  the  Oil-Immersion 
Objectives,  Colonel  Woodward  on, 
140. 

,    Universal,  Hamilton    Smith's, 

775. 

,  Woodward's,  781. 

Aperture,  Angle  of,  of  Objectives,  Note 
on  Mr.  Wenham's  Paper  on  the  Mea- 
surement of^  270. 

.^— ,  Angle  of,  of  Objectives,  Mr. 
Wenham  on,  983. 

Measurements  of  Immersion  Ob- 
jectives, 842. 

,  Measuring,  781. 

Question,  134. 

Apertures,  Numerical,  Table  of,  839, 
842. 

Aphides,  Gall-making,  407. 


Aphrosina  informis,  new  Genus  of 
Poraminirera,  500. 

AplysinidsB,  Structure  of,  434. 

Apogaraous  Ferns  and  Phenomenon  of 
Apogamy  in  general,  817. 

Apogamv  in  Isoetes,  819. 

,  Phenomenon  of,  in  general,  sod 

Apogamous  Ferns,  317. 

Appearances,  Deceptive,  produoed  by 
Reagents,  191. 

Appendages  in  Insects,  Poet-embrTonio 
formation  of,  55. 

of  the  Phronimida,  Glands  found 

in,  719. 

Aquaria,  Sea-water,  Aerating  Ap- 
paratus of.  Improvement  in,  32S, 

Aquatic  Animals,  Microscopic  Prepara- 
tion of,  180. 

Arachnida.    See  Contents,  xi 

Atmadillo,  Gestation  of^  844. 

Arms,  Coiled,  Extension  of^  in  Bhyn- 
chonella,  302. 

Arterioles,  Visceral,  in  Hollusca,  Ter- 
mination of,  164. 

Arthropoda.    See  Contents,  x. 

Artificial  Crystals  of  Gold,  193. 

Ascaris  of  the  Orang-Outang,  729. 

parasitic  in  the  Lion,  729. 

Ascent  and  Circulation  of  the  Sap,  147. 

Aschotricha,  758. 

Ascomycetee,  S^uality  of^  454. 

Asellus  cavaticus,  721. 

Aspidura,  581,  738. 

Assimilation  of  Soda  by  Plants,  443. 

Asteriade,  Skeleton  of,  428. 

Asterina  gibboea.  Genital  Organs  o^ 
579. 

Asteriscus  verruculatus,  Embryogenj 
of,  428. 

Atlantic  Stalk-eyed  Crustaceans,  873. 

Atlas  of  Histobgy,  Klein  and  Smith's, 
700. 

Attachment,  Organs  of,  of  Stentors,  83. 

Auditory  Organs  <^  the  Heteropoda, 
401. 

Sense-oigans,  New,  in  Insects, 

45. 

Australian  Corals,  282. 

Axes,  Optic,  of  Crystals,  Apparetua  for 
Determining  the  Angle  of,  with  the 
Microscope,  191. 

Axine  and  Microootyle,  574. 

B. 

Bacillus,  Formation  of  Conidia  by, 
602. 

Organisms,  Lichens,  Bacteria,  mnd 

the  Lowest  Forms  of  Life,  69. 

Bacteria,  Ac,  Anotiier  MeUiod  of  Pre- 
serving, 464. 

— ^,  Deyelopment  of,  927. 
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Bkicteria,  Injection  of,  into  the  Blood 
without  any  Toxic  Eifeots,  760. 

in  the  Poison  of  Serpents,  189. 

,    Lichens,   Bacillus    Organisms, 

and  the  Lowest  Forms  of  Life,  69. 

— ,  Luminous,  in  Meat,  310. 

—  Poiaonine  in  Frogs,  Antidote  to, 
928. 

Balbiani,  Professor,  Notommata  Wer- 

neckii    and   its   Parasitism  in  the 

Tubes  of  Yauoheria,  530. 
Batruohin,      Anourous,     Haptophrya 

gigantea,    a    new    Opalimd    from 

Intestine  of;  588. 
Batrachobdella  Latasti,  0.  Ylg.,  885. 
Bausch  and  Lomb  Optical  Oo.'s  new 

i  ObiectiTe,  107. 
Beck,  tf..  Note  on  the  Stmotnre  of  the 

Scale  of  a  Species  of   the  Genus 

Mormo,  810. 
Beck*8  Micrometer,  108. 
Beech  Disease,  Phytophthora  Fagi,  923. 
Bees,  Parthenogenesis  in,  88, 148,  297. 
Beetle,  Blister,  Metamorphoses  of,  708. 
Berggrenia,  New  Genus  of  Disoomy- 

oet68,923. 
Berlin,  Trichina-phobia  at,  159. 
Water,  Crenothrix  nolyspora,  the 

Oause  of  the  Unwholesomeneas  of 

the,  925. 
Bibliography,  97, 196,  210*,  335,  474, 

625,  787,  959. 
Bilateralness  of  Prothallia,  917. 
Birds,  Cellular   Tissue   and  Air-sacs 

of,  Aoarina  found  parasitic  in,  415. 
Black-ground  lUumiDation,  623. 
Blasia,  Nostoc-cplonies  in.  Origin  of 

Tubes  in,  598. 
Blastoderm  and  Germ-layers  in  Insects, 

Formation  of,  554. 
Blastology  of  the  Corals,  892. 
Blepharisma  lateritia,  588. 
Blister  Beetle,  Metamorphoses  of,  708. 
Blood-oeUs  of  the  Acephala,  398. 

—  corpuscles.  Counting  of,  944. 

,  Nucleus  in,  545. 

of  Triton,  Nuclei  of,  272. 

,  Bed,  Preparation  of,  191. 

,  yery  small  Bed  (Microoy  tes), 

in  the  BloocI,  847. 
f  Injection  of  Bacteria  into,  without 

any  Toxic  Effects,  760. 
,    Microcytes   (very    small    Bed 

Blood-corpuscles)  in,  847. 
,  Microphytes  in,  and  their  Bela- 

tion  to  Disease,  924. 
of  the  Lobster,  715. 

of  the  Octopus,  Hfldmocyanin,  a 

new  Substance  in,  164. 

,  Photographs  of,  489. 

,  Rats',  Flagellated  Organisms  in, 

190. 


Blood-yessels,  Straoture  of,  82. 
Body-cavity  of  the  Sedentary  Annelida 

and  their  Segmental  Organs,  731. 
Bojanus,  Organ  of,  in  Anodon,  551. 
Bonellia  viridis,  290. 
Bopyridae,  Life-history  of,  563. 
Borings  of  a  Sponge  in  Marble,  82. 
Brachiopod,  Spines  of,  Barbed  Booklets 

on,  553. 
Brain,   Insect's,   Dissected  Model  of, 

new    Method     of    preparing    from 

Microscopic  Sections,  84. 

of  Invertebrates,  142. 

of  the  Cockroach,  864. 

Branches  dipped  in   Water,  decrease 

of  Power  of  Absorption  in,  913. 
Branchiopoda,    New,  of   the    French 

Coasts,  424. 
Brisinga,  Anatomy  of,  579. 
British  Acari — Oribatidje,  76. 

Kntomostraca,  New,  877. 

OribatidsB,  a  Contribution  to  the 

Knowledge  of,  225. 
Brosicke's  Staining  Method,  764. 
Brownian  Movements,  some  Causes  o( 

656. 
Brussels  Academy,  Natural    Science 

Prizes  of,  H97. 
Bryum,  New,  919. 
Buds,  Adventitious,  in  Ferns,  597. 
Bulbocodium  vemum.    Opening   and 

Closing  of  Anthers  of.  Influence  of 

Light,  Warmth,  and  Moisture   on, 

915. 
Bundles,    Connective-Tissue,    of    the 

Skin,  Method  of  Isolating,  323. 
Butterflies,  Proboscis  of,  41. 

with  Dissimilar  Sexes,  867. 

Buzzing  of  Insects,  408. 
Bye-laws,  Amendment  of,  212,  350. 

C. 

Cabbage,  Fungi  parasitic  on,  815. 
Caddis-flioH,  &c..  Abortion  of  the  Hairs 

on  the  L^  of,  412. 
Cadmium,  Chloride  of,  as  Fluid  for 

Homogeneous  Immersion,  943. 
Calcium  Phosphate  in  the  living  Cells 

of  Plants,  916. 
Califomian  and  Mexican  Islands,  Land 

Shells  of,  861. 
Camera  Lucida,  Description  of  a  new 

Form  of,  25. 

,  Improved  Mounting  for,  954. 

,  some  recent  Forms  of,  21. 

,  Support  for  the  Head  in 

Drawing  with,  187. 
Canary  Islands,  Pelagic  Annelids  from, 

883. 
CapitellidflB,  Lateral  and  other  Goblet- 
shaped  Organs  of,  734. 
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OapitellidtB,  Segmental  Organs  ot  733. 

CaprellidiB,  OontributionBto  the  Natural 
History  of.  715. 

— ^  of  the  Mediterranean,  716. 

Oapeale  of  Mosses,  Organogenic  Re- 
searches on,  (^c,  159. 

Carbo-hydrate,  New,  916. 

*•  Cardiac  Poisons,"  Influence  of,  on 
Helix  pomatia,  857. 

Camiola,  Cavee  of.  Nematodes  in,  878. 

**  Carolo  bianco,**  and  **  Carolo  vero  *'  of 
the  Bice,  600. 

Carter,  H.  J.,  Now  Genus  of  Foramini- 
fera  (ApbroslDa  informis),  and  Spicu- 
lation  of  an  unknown  Sponge,  500. 

,    New    Species    of    Excayatiog 

Sponge  (Aleotona  Millari)  and  New 
Species  of  Rhaphidotheoa(B.  affinis), 
498. 

Cartilage  Cell,  Living,  Observations  on, 
847. 

CeDs.  Division  of,  273,  546. 

,  Meckel's,  Final  Changes  in,  546. 

Cases,  Larval,  of  Phryganeidie,  408. 
*  Caspian  Sea,  New  Species  and  Varieties 
of  DiatomaceiB  &om,  677. 

Caterpillars,  Venomous,  411. 

Catoptric  Immersion  Illuminator,  36. 

Cell-division  in  Animals,  692. 

Cell.  Fat,  Development  and  Retrogres- 
sion of,  853. 

,  Living  Cartilage,  Observations 

on,  847. 

Cell -nuclei.  Micro-chemical  Researches 
on,  847. 

,  Picro-carmine  for,  138. 

Cell-nucleus,  Various  Forms  of,  909. 

»•  Cell-Soul  and  Cellular  Psychology," 
53. 

Cell -structure  of  Grifflthsia  setacea, 
934. 

Cells  and  Nuclei,  397. 

and  their  Vital  Phenomena,  137. 

,  Arrangement  and  Growth  of,  908. 

,  Cartilage,  Division  of,  273,  546. 

,  Ganglion,  and  Optic  Nerve  Fibres 

of  the  Mammalian  Retina,  Isolation 
of,  614. 

in  the  flat  Prothallia  of  Ferns, 

Arrangement  of;  817. 

,  Living,  of  Larva  of  Newt,  Method 

of  Examining,  765. 

— ,  Odoriferous,  in  Lepidoptera,  298. 

of  Plants,  Living,  Calcium  Phos- 
phate in,  916. 

,  Prehensive,  in  the  Ctenophora, 

282. 

,  Spiral,  in  the  Root  of  Nuphar 

advcnum,  752. 

,  Vegetable,  Tannin  in,  595. 

**  Cellular  Psycholugy  and  Cell-Soul," 
53. 


Cellular  Tissue  and  Air-sacs  of  Birdi, 

Acarlna  found  parasitic  in,  415. 
"  Cellules  en  boucle,**  758. 
Cellulose,  Fennentation  of,  602. 
Centipedes,  Poison  Glands  of;  57. 
Cephalic  Ganglia  of  the  Insects,  864 
Cephalodia,     Deyelopment     of^    oa 

Lichens,  78. 
Cephalopoda,  Cbromatophores  of^  701. 

,  Eye  of,  705. 

,  Generative  Organs  of,  549. 

,  Shells  of,  in  relation  to  the  Body 

of  their  Constructor,  703. 
Cephalopodous    MoUnsca,  liver  and 

Digestion  of;  405. 
Cerci  and  Pyndia  of  Insects,  251 
Cerebellum 'of  Petromyzon  flavistilis, 

Histology  of,  850. 
Cerebrum  and  Retina  in  Arthropods, 

Structure  of,  554. 
ChsBtomium,  Structure  of^  919. 
Chastopoda,  Developm^it  oC  291. 
*  Challenger,'  Echini  of,  889. 

Expedition,  Comatuls  of,  739. 

Change  in  Form  of  Etiolated  Plants, 

Causes  of,  749. 
Changes,  Final,  in  Meckel's  Cartilage, 

546. 
Characesd.     See  Contents,  xviL 
Chaiybdea  marsupialis,  583. 
Cheifo-angioecopy,  946. 
Cheliferidfls,  New  Genus  of,  295. 
Chemical  Composition  and  FunctioD  of 

Leaves,  442. 
Researches  on  the  FotmatioQ  of 

Coal,  915. 
Chick,  Primitive  Stripe  in,  395.         * 
Chirocephalus,  New  Species  of;  874. 
Chiton,  Anatomy  of,  404. 
Chlorophyll,  161,  306. 
,  Fimction  of,  in  the  green  Pis- 

naritt,  161. 

Grains,  Origin  of,  592. 

Chromatic  Function  in  the  Octopus,  165. 
Cbromatophores  of  the  Cephalopoda, 

701. 
Chromic  and  Osmic  Adds,  Employment 

of  Mixtures  of,  for  Histological  Pur- 
pose:*, 144. 
Cliroolepids,  New  G^nus  of,  936. 
Chroolepus,    Conjugation    of   Swaira- 

spores  of,  601. 
Chvletidss,  Parasitic,  418. 
Cidaridn,  New  Organs  of,  888. 
Circulation  and  Ascent  of  the  Sap,  147. 
Cladocera,  Limicolous,  153. 
Classification  and  Phylogeny  of  Aeti- 

nozoa,  581. 

,  Natural,  of  the  Spiders,  293. 

,  New,  of  Thallophytes,  166L 

,  New,  of  the  Vegetable  Kingdcm, 
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Classification  of  Monogenetio  Trema- 
toda,728. 

of  the  Orthonectida,  88G. 

Clips,  Botating,  for  Cheap  Microscopes, 
623. 

Cluster-cups,  Propogation  of,  920. 

Coal,    -Formation    of,    Chemical    Re- 
searches on,  915. 

Cochineal  for  Staining,  43. 

Cochineals  of  the  Elm,  New  Genus  of, 
709. 

Cockroach,  Brain  of,  864. 

CoBleuterata.    See  Contents,  xiv. 

Cold,  Power  of  Alg»  to  resist,  761. 

Collodion,   Wet,    Employment  of,  for 
MicroMX>pic  Sections,  460. 

Colorific  Properties  of  Licliens,  930. 

Colour,  Change  of,  in  the  Spores  of 
FuD^,  3 15. 

Colourmg-matter  of  Palmella  cruenta, 
Palmelline,  938. 

Colours,  different,  of  the  Solar  Spec- 
trum, Influence  of,  on  Infusoria,  900. 

,  different,    of  the  Spectrum,  In- 
fluence of,  on  Animals,  273. 

,  different,  of  the  Spectrum,  In- 
fluence on  Animals  and  Plants,  138. 

ComatulflB  of  the  *  Challenger '  Expedi- 
tion, 739. 

"  Cometrfonns  "  of  Starfishes,  576. 

Comparators  for  Measures  of  Length, 
947. 

Conchology,  Pompeian,  861. 

Condenser,  Improved  Achromatic,  328. 

Conducting  Tissue  for  the  passage  of 
Pollen-tubes,  910. 

Cones,  Crystalline,  in  the  Arthropod 
Eye,  Form  of,  56. 

Conidia,  Formation  of,  by  a  Bacillus, 
602. 

of  Fistulina  hepatica,  456. 

of  Polyporus  sulfureus,  and  their 

Development,  85. 

Conidial  Fructification   in   Mucorini, 
922. 

of  Fumago,  316. 

Conifers,  Gymnospermy  of,  907. 

Conium  maculatum.  Fruit  of,  752. 

Conjugation  of  Ectocarpus,  985. 

of  S  warmspores  of  Chroolepus,  601 . 

Connective  Tissue,  694. 

Bundles  of  the  Skin,  Method 

of  Isolating,  823. 

Contraction,  Muscular,  in  the  Crayfish, 
Form  of,  562. 

,  Microscopical  Phenomena 

of.  547. 

Conversazione,  Royal  Society,  473. 

Convoluta  Schulzii,  Histology  of,  725. 

Copepoda,  Formation  of  Ovisacs  in,  85. 

-^— ,     non  -  parasitic,      Reproductive 
Organs  of,  875. 


Coral,  Parasitism  of,  on  a  Sponge,  96. 
Corals,  Australian,  282. 

,  Blastology  of,  892. 

,  New  Genera  and  Species  of,  741. 

Cornea,    Terminal    Nerve-plexus  in, 

848. 
Corpus  Luteum  and  Ovary,  698. 
Correction^   Spherical,  New  Methods 

for  Improving,  812. 
Corrosion  as  a  Histological  Method, 

610. 
Cothumia,  new  Species  of,  653. 
Council,  Report  of,  presented  to  the 

Annual  Meeting,  216. 
Counting  of  Blood-corpuscles,  944. 
Covering-glass,  Measure  fur,  65. 
Crayfish,  Action  of  Heart  of,  292. 

and  Lobster,  Heart  of,  423. 

,  Central  Nervous  System  of,  422. 

•^— ,  Fresh-water,  Kidney  of;  291. 
,  Infiuence  of  Heat  on  the  Nervous 

Centres  of,  714. 
,  Muscular  Contraction  in.  Form 

of,  562. 
,  Nervous  System  of,  Physiology 

of,  713. 
— ^,   Pincer  of.  Action  of  Electric 

Currents  on,  873. 
Crenothrix  polyspora,  the  Cause  of  the 

Unwhole^iomeness     of    the     Berlin 

Water,  925. 
Crisp,  Frank,  on  some  recent  Forms  of 

Camera  Lucida,  21. 
Crustacea.    See  CJontents,  xi. 
Cryptogamia.    See  Contents,  xvii. 

Vascularia.    See  Contents,  xvii. 

Oryptogamic  Botany,  Luerssen's  Hand- 
book of,  445. 

Journals,  New,  154. 

Crystalline  Cones  In  the  Arthropod 

Eye,  Form  of,  56. 
Crystalloids,  Protein,  306. 
Crystals,  Apparatus  for  Determining 

the  Angle  of  the  Optic  Axes  of,  with 

the  Microscope,  191. 
,    Microscopic,    Solid   Angles  of, 

Process  for  Measuring,  323. 

of  Gold,  Artificial,  193. 

Ctenophora  of  the  Gulf  of  Naples,  742. 

,  Fhylogeny  of  the,  890. 

,  Prehensive  Cells  in,  282. 

Culex,  Larva  of.  Respiratory  Organs 

of,  299. 
CultivatingVolvoxglobator,  Method  of, 

939. 
Currant  Jelly,  Adulteration  of,  with 

Diatoms,  938. 
Cutaneous  Absorption  of  Helix  pomatia, 

856. 
Cutleria,  Reproduction  of,  934. 
CutleriacesB,  Structure   and  Mode  of 

Reproduction  of,  605. 
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Cycadeo,  ReprodncttTo  Organs  of,  908. 
Gymotboida,  some  new,  874. 
Cyphonautes,  863. 


Dactylocaljx  pomiceos  (Stntchbnry), 
Obseirations  on,  Ac,  1^2. 

—  Stutchboryi,  New  Variety,  De- 
scription of,  &C.,  122. 

Danish    Academy,    Natural    Science 

Prizes,  699. 
Davis,  H.,  Notes  on  tbe  Pygidia  and 

Cerci  of  Insects,  252. 

—  J.,  New  Species  of  Cothnmia, 
653. 

Deby,  J.,  Is  not  the  Botiferons  Genns 

Pedalion    of    Hudson    synonymous 

with  Hexarthra  of  Schmarda?  384. 
,  Note  on  bis  Paper  (on  Pedalion) 

by  C.  T.  Hudson,  386. 
Decapodous  Crustacea,   Functions   of 

tbe  Ganglionic  Gbnin  in,  419. 

,  Male  Organs  of,  420. 

— i,  Structure  of   tbe  Central 

Nervous  System  of,  419.  872. 
Deceptive  Appearances  produced   by 

Bea^nts,  191. 
Deep  Sea,  Gigantic  Isopod  of,  152. 
Deep-sea  Slpbonophora,  278,  432. 
Deep-water   Fauna   of   tbe   Lake  of 

Geneva,  700. 
Definition,  Higb -power,  Mioroeoopical 

Researches  in,  784. 
Degeneration  of  the  Visual  Oigans  in 

Arachnida,  146. 
Delicate     and     Perishable     Animal 

Tissues,  Method  of  Preserving,  461. 
Depazeaceffi,  Structure  of,  601. 
Desmidieca,  Subalpine,  607. 
Desmids,  Movements  of,  Influence  of 

Light  on,  937. 
Development,  Experiments  on,  844. 
Developmental  History  of  the  Spiders, 

294. 
Dew  and  Rain,  Absorption  of,  by  the 

green  paits  of  Plants,  913. 
Diagrams  exhibiting  tbe  Path  of  a  Ray 

t^ugh    Tolles*  ^    Immersion    Ol>- 

jective.  Note  on,  269. 
Diatomacen,  Life-history  of,  181. 
,  New  Species  and  Varieties  from 

tbe  Caspian  Sea,  677. 

,  Thalius  of.  38,  608. 

Diatoms,  Adulteration  of  Currant  Jelly 

with,  938. 
i—  and  Oscillatorieie,  Movements  of, 

182. 
as  Test  Objects,  Use  and  Abuse 

of;  183. 

,  Ac.,  Dry  Preparations  of,  83. 

,  New,  762,  937. 


Diatoms,  Pr^Niration  of,  in  ntu : 

of  avoiding  Air-bubbles,  616. 

,  Sexual  Prooe*  in,  93. 

,  Terrestrial,  762. 

Diffraction  Experiments  with  Pleoio- 

sigma  angultitum,  141. 
Digestion  and  Liver  oi  the  Cephak>- 

podous  MoUusoa,  405. 
-^~  of  Albuminoids  by  Invertebnla, 

274. 
Digestive  Ferments  of  the  Invert^xBta, 

548. 
Organs  of  the  Fresh-water  Tor- 

bellarians,  287. 
-— ^ of  the  Myrtapoda,  Anatom j 

and  Pbyaioloey  of,  710. 
** Digger''  MoLluso  and  its  Parasites, 

803. 
Dimorphism,  Seasonal,  in  Lepidopterm, 

298. 
Dioon  ednle,  Male   Infloreaoence   of, 

Disengagemeut     of     Heat    which 

accom^ianies  the  Expansion  of,  752. 
Dipiera,  Nerves  of  Proboscis  of,  865. 
Discomycetes,  new  Gknus,  Berggrenia, 

923. 
Disoosporangiura,   a    new    Genvit   oC 

PhiBosporete,  186. 
Disease,    Beech,  Phytophtbora  Fagi, 

923. 
-^~,  Fungus,  in  Lettuces  (Peronospoia 

gangliiformisX  316. 
.  Relation  of  Microphytes  in  tbe 

Blood  to,  924. 
Diseases,  Fungoid,  of  Plants,  167. 
,  New,  of  Hot-house  Rabtaoec, 

572. 
Di^«ected  Model  of  an  Insect's  Brain, 

New   Method    of    preparing   from 

Microscopic  Sections,  84. 
Dissecting  Miciosoope,  Schobl's,  956. 

—  Microscopes,     Apparatus     for 
Focussing,  954. 

Division,  Formation,  and  FructificatioQ 

of  the  Animal  Ovum,  274. 
of  Cartilage  Cells,  273,  546. 

of   the  Pollen-grain   in  Angio- 

sperms,  746. 

Dog,  Ear  of,  Pentastoma  tsenioides  in, 

712. 
Doridse  of  the  Northern  Seas,  859. 
Drawing  with    tbe    Camera    Lucida, 

Support  for  the  Head  in,  187. 
Dry  Preparations  of  Diatoms,  dto.,  83. 
Duck.  Harderian  Gland  of,  848. 
DytlBous,  Sucking  Plate  of,  300. 


Ear  of  a  Dog,  Pentastoma  tsnioides  in, 

712. 
Early  Development  of  Eqmaetaoen,  157* 
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Earih-wonn,  Spennatophores  of,  730. 
Kohini  of  the  *  Challenger/  889. 

,  Spines  of,  171. 

Kchinocidarifl,  Anal  Plates  of,  890. 
Boliinodennuta.    See  Content^,  ziii. 
BSchinorh)  nohus.  Female  Organs  of^  572. 
Eotocarpns,  Conjugation  of;  935. 
£klmoiid8,  Dr.  J.,  Note  on  a  RevoWer 

Immersion    Prism     for     Sab-stage 

Illamination,  32. 
Egg,  Shell  of,  Fungi   found  within, 

315. 
Eggs,  Ant,  Mode  of  Depositing,  868. 

—  put  to  incubate  in  warm  Water, 
Evolution  of  Embryo  in,  696. 

Electric  Currents,  Action  of,  on  the 

Pincer  of  the^  Crayfish,  873. 
Electrical  Mounting  Table,  469. 
Electricity,  Influence  of,  on  Yegetution, 

912. 

,   Peculiarities  in  the  power  of 

liying  parts  of  Plants  to  conduct,  912. 
Elm,  Ooohinealsof,  Now  Genus  of,  709. 
Embedding  Substance,  Soap  as,  940. 
Embryo,  Eyolution  of,  in  Eggs  put  to 

incubote  in  warm  Water,  696. 
of  Phanerogams,  Development  of, 

902. 

of  some  PoljrpodiaceiB,  Organo- 
genic Researches  on,  ^c,  159. 

Embryo-sac,  Nudouff  of,  907. 

— — of  Angiosperms,  Development 

of;  903. 
Embryo^i^eny    and   Anatomy    of   the 

TasniadaD,  285. 

—  of  AsteriscuB  verruculatus,  428. 
Embryology,  Comparative,  of  the  In- 

8ecta,413. 
of  Phanerogamia.    See  Contents, 

XV. 

—  of  Tendra  zostericola,  707. 

of  Yascalar  Cryptogams,  596. 

of  Vertebrata.    Bee  Contents,  vii. 

Embryonal  Sac,  Development  of,  805. 
Embryos  of  Fishes,  Preparing,  325. 
Endophytic  Fungi   in   Pollen-grains, 

598. 
Entomostraca,  New  British,  877. 
Entophytic  and   Entozoic  (parasitic) 

Species  of  Cryptogams,  448. 
Entozoa,  Prizes  for  Life-histories  of, 

878. 
Entozoic  and  Entophytic    (parasitic) 

Species  of  Cryptogams,  448. 
EoBin,  Hsematoxylic,  and  its  Employ- 
ment in  Histology,  763. 
Eozoon  Canadense.  275,  744,  902. 
Epithelia,  Amoeboid,  852. 
Equisetaoesd,  Early    Development  of, 

157. 
Eqnisetum    palustre.    Production    of 

first  vegetative  Shoot  of,  597. 


Erie,  Lake^  Species  of  Marine  Crustacea 

in,  152. 
Etiolated  Plants,  Causes  of  the  change 

of  Form  in,  749. 
Eucampia,  New  Species  of,  835. 
Euglena  viridis,  Flagellum  of,  441. 
Evolution  of  the  Embryo  in  Eggs  put 

to  incubate  in  warm  Water,  696. 
of  the  Infusoria  from  the  Lower 

Protozoa,  438. 
of  the  Male  and  Female  Qenitul 

Glands  of  Mammalia,  397. 
Excrescences  on  the  Root  of  the  Alder, 

929. 
Excretory  Apparatus  of  Solenophorus 

megalocephalus,  284. 
Exhibition,  Paris,  Microscopy  at,  72. 
£x-oflicio    Fellows,  Election  of,    212, 

850,  351,  650. 
Experiments  on  Development,  844. 
Extension  of    the   Coiled    Arms    in 

Rhynchonella,  302. 
Eye,  Arthropod,  Crystalline  Cones  in. 

Form  of,  56. 

of  the  Cephalopoda,  705. 

of  the  Lamellibranchiata,  303. 

Eye-pieces,  C!onstruotion  of,  59. 

"  Jilye-spotd "  of  some  Osseous  Fishes, 

849. 


Farrant's  Medium,  Modification  of,  942. 
Fat-Cill,  Development  and  Retrogres- 
sion of,  353. 
Fecundation  of  Zostera  marina,  True 

Mode  of,  908. 
Female  Microscopical  Society,  472. 

Organs  of  Echinorhynchus,  572. 

Fermentation,  Alcoholic,  82,  187,  453. 

in  the  Tissues  of  Plants,  442. 

of  Cellnlose,  602. 

Ferments,  Digestive,  of  the  Inverte- 

brata,  548. 

y  Starch-transforming,  595. 

Fern-spores,  Germination  of,  916. 
Ferns,  Adventitious  Buds  in,  597. 
,  Apogamous,  and  Phenomenon  of 

Apogamy  in  general,  317. 
-^~,  Flat  Prothallia  of,  Arrangement 

of  Cells  in,  317. 
Fertilization    of  Red    AlgsB   by   the 

Agency  of  Infusoria,  932. 
Fever,  Marsh,  Poison  of,  926. 
FibrillsB  of  FiUfera,  49. 
Filaria  Otariie,  729. 
Filarian  Worm,  Pneumonia  produced 

by.  425. 
Filifera,  FibrillsB  oi,  49. 
Finger,  Mechanical,  Rezncr's,  951. 
Fishes,  Embryos  of.  Preparing,  325. 

,  Osseous,  *;  Eye-spots  "  of,  849. 

Fistulina  hepatica,  Conidia  of,  456. 
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FIftgellated  OrgBiiisms  in  Bate*  Blood, 

1»0. 
Flagellam  of  Eugtena  TuidiB,  441. 
Fletcber*«  Microtome,  466. 
Flight,  Aeronautic,  of  Spiden,  561. 
Flnkk,  New,  for  Uomogieneout  Inuner- 

iion.832. 

^  Staining,  612. 

Fooua^og  Disneoting  Mioroaoopea,  Ap- 

paratua  for,  954. 

,  Novel  Method  for.  767. 

Foot  of  LamclUbranchiata,  Glands  in, 

859. 

of  the  Unionidn,  803. 

Foraminifera,  New  Genoa  of  (Aphroaina 

infonniaX  500. 
Forrest,  H.  £L,  On  the  Anatomy  of 

Leptodora  hyalina,  825. 
Foasil  AlgiB  belouging  to  the  Verticil- 
late  Biphonee,  936. 
Fraunhofer'a  Optical  Law  of  Yiidon, 

delusive  Appuoation  of^  &c,  9. 
Freia,  suppoaed  new  Freah-water  Bpe- 

otea  of,  900. 
French  Cnasta,  New  Branchiopodaof, 

424. 
Fripp,  Dr.  H.  £.,  Theory  of  Illmninating 

Apparatus,  employed  with  the  Micro- 
scope, 503. 
Frogs,  Baoteiria-poisoning  in.  Antidote 

to,  928. 
Fructification,  Gonidial,  in  Mucorini, 

922. 

,  of  Fnmago,  316. 

^— ,  Formation,  and  Division  of  the 

Animal  Ovnm,  274. 
Fruit  of  Conium  macolatnm,  752. 
Fumngo,    Conidial   Fructification   of, 

316. 
Fungi.    See  Contents,  xriii. 
Fur  on  ths  Tongue,  Nature  of,  756. 


Gall-makmg  Aphides,  407. 
Gamasidfld,  Differences  between  Yonng 

and  Adult  Forms  of,  870. 
Ganglia,    Cephalic,    of    the    Insects, 

864. 
,  Spinal,  and  Dorsal  Medulla  of 

Petromyzon,  851. 
Ganglion-cells  and  Optic  Nerve  ^Fibres 

of  Mammalian  Retuia,  Isolution  of, 

614. 
Ganglionic  Chain,  Functions  of,  in  the 

Decapodous  Crustacea.  419. 
Gas.  Generation  of,  iu  the  Protoplasm 

of  Living  Protozoa,  72. 
Gasteropoda,   Nephropneustous,    Her- 
maphroditism in,  and  the  Spermato- 

phores  of,  304. 
,  Terrestrial,  Locomotion  of,  399.      I 


Gasteropodous    Molluscs,    Action    of 

Strycunine  on,  705. 
Generative  Orgiins  of  the  Cephalopoda, 

549. 
Genesis,  Mechanical,  of  Tooth  Fonm, 

696. 
Geneva,  Lake  of.  Deep-water  Faana  o^ 

700. 
Genital  Glands,  Male  and  Female,  of 

Mammalia,  Evolution  of,  397. 
— ^  Organs  of  Asterina  gibbosa,  579. 
G^logy,  Modem  Applications  of  the 

Microscope  to,  773. 
G^rge,  C.  F.,  a  Contribution  to  the 

Knowledge  of  British  Oribatida,  225. 
Gephyrea,  Studies  on,  879. 
Germination  of  Fern-spores,  916. 
of  Fungus-spores  and  Growth  of 

Mycelium,  Bate  of,  599. 

of  the  SchizaBaoes,  451. 

of  the  Spores  of  Volvox  dioicits, 

95. 
Germ-layers  and  Blastoderm  in  Insects, 

Formation  of,  554. 
Germs,  Resistance  of;  to  Temperature  of 

100«>  C,  602. 
Germ  Tiieory,  Contribution  to,  754. 
Gestation  of  the  Armadillo,  844. 
Gigantic  Isopod  of  the  Deep  Sea,  152. 
GUburt,  W.  H.,  Morphology  of  Vege- 

table  Tidbues,  801. 
Gilhiof8erpula,570. 
Gland,  Harderian,  of  the  Duck,  848. 
Glands,  Anal,  and  Poison  Apparatos  of 

Ants,  142. 
— ^  found  in  the  Appendages  of  the 

Phronimidii,  719. 
,  Genital,  Male  and  Female,  Evolu- 
tion of,  in  Mammalia,  397. 

in  Foot  of  Lamellibranchiata,  859. 

,  Poison^  of  the  Centipedes,  57. 

1  Spinning,  of  the  Silkworm,  297. 

Gloidium,  a  new  Genus  of  Protista, 

179. 
Glomeris.  Tracheal  System  of,  414. 
Gold,  Artificial  Crystals  o^  198. 
Gbrgonia  verrucosa,  281. 
Granular  bodies  found  in  the  Onuii, 

845. 
Green  parts  of  Plants,  Absorption  of 

Rain  and  Dew  by  the,  913. 
Griffithsia  setacea,  Cell-structure  of,  and 

Development  of  its  Antheridia  and 

Tetraspores,  9.S4. 
Growth  of  Mycelium,  Bate  of^  599. 
of  the    Root  of  Phan^rpeams, 

149. 
Grunow,  A.,  New  Species  and  Varieties 

of  DiatomacesB  from  the  Caspian  Sea, 

677. 
Gam,  Sugar-refining,  Leooonoatoo  me- 

senteroides,  928. 
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GymDodiiiinm  and  Peridinium,  745. 
Gymnoeporros  and  Angiospenni),  905. 
— — ,  Seminal  Integuments  of,  911. 
G ymnoepenny  of  Conifers,  907. 


Habits  and  Intelligence  of  Yespa  ma- 
culata,  559. 

—  of  the  Octopus,  854. 

UjBmatoxylic  Eosin,  and  its  Employ- 
ment in  Histology,  763. 

Hflemooyanin,  a  new  Substance  in  the 
Blood  of  the  Octopus,  164. 

HairB,  Abortion  of,  on  the  Legs  of 
certain  Caddis-flies,  &o.,  412. 

Haliphysema  Tumanowlczii,  898. 

Ualistcmma  tergestinum,  584. 

HalotfphsBra,  a  new  Genus  of  Unicel- 
lular Algsd,  458. 

Haptophrya  gigantea,  a  new  Opalinid 
from  the  £itestine  of  the  Anourous 
Batrachia,  588. 

Harderian  Gland  of  the  Duck,  848. 

Head,  Support  for,  in  Drawing  with  the 
Camera  Liucida,  187. 

Heart  of  the  Crayfish,  Action  of,  292. 

of  the  Crayfish  and  Lobster,  423. 

Heat  and  Light,  Action  of,  on  Swarm- 
spores  (Zoospores),  807. 

^-— ,  Disengagement  of,  which  accom- 
panies the  Expansion  of  the  Male 
Infloresoenoe  of  Dioon  edule,  752. 

,   Influence  of,  on   the   Nerrous 

Centres  of  the  Crayfish,  714. 

Heliostat,  Prazmowski's,  44. 

Heliotropism  of  Plants,  593. 

Helix  aspersa.  Segmentation  of  Ovum 
in,  405,  854. 

'pomatia.  Cutaneous  Absorption 

of,  856. 

,   Influence     of     ^'Oardiao 

Poisons"  on,  857. 

Helminthological  Studies,  729. 

HeUninthology,  283. 

Hermaphroditism  in,  and  the  Sperma- 
tophores  of  the  Nephropneustous 
Giister^KHla,  304. 

in  Perlid®,  144. 

of  the  Isopoda,  720. 

Hcteropoda,  Auditory  Organs  of;  401. 

Heteropora,  Becent,  Occurrence  of,  390. 

,  recent  Species  of,  862. 

Hexarthra,  Is  it  not  synonymous  with 
Pedalion?  384,386. 

High-power  Definition,  Microscopical 
Researches  in,  784. 

Hippopotamus,  Young,  Trichino^ds  in, 
571. 

Histological  Preparations,  Size  of,  329. 

Histology,  Atlas  of,  Klein  and  Smith's, 
700. 


Histology  of  Phanerogamia.  See  Con- 
tents, xy. 

of  Vertebrata.    See  Contents,  viL 

Hoggan,  G.  and  F.  E.,  On  the  Develop- 
ment and  Retrogression  of  the  Fat- 
cell,  353. 

Holding  Objects  beneath  the  Stage, 
Contrivance  for,  466,  624. 

Homogeneous  Immersion,  774. 

,  Fluid  for,  Chloride  of  Cad- 
mium as,  943. 

,  New  Fluids"  for,  332. 

Object-glasses,  Note  on,  394, 

489, 490. 

Objectives  and  the  Yertioal 

Uluminator,  266. 

Objectives,  Mixture  of  Oils 

for,  332. 

,  Stephenson's  System  of,  for 

Microscope  Objectives,  256. 

Homology  of  the  **  Nucule  "  of  Chara- 
oeie,  317. 

Hooker,  Sir  Joseph,  on  the  Modem 
Development  of  Micro-botany,  67. 

Hoifklets,  Barbed,  on  Spines  of  a 
Brachiopod,  553. 

Homy  Sponges,  Development  of,  897. 

Horse-Leech,  Abnormal  Sexual  Organs 
in,  156. 

*«  House  "  of  the  Phronimida,  719. 

Hudson,  C.  T.,  Note  on  M.  Deby*s 
Paper  (on  Pedalion),  386. 

,  On  (Eoistes  umbella  and  other 

Rotifers,  1. 

Hydrachnida,  Structure  of,  415. 

Hydroid  inhabiting  Sponges,  Spongi- 
cola  fistularis,  431. 

Hydroids,  Sexual  Products  in,  Origin 
of,  66. 

HydromedusiB,  Strange  Anomaly 
among,  278. 

Hydrozoa,  Researches  into  the,  430. 

Hygrocroois  arsenicus,  Brdb.,  Organi- 
zation of,  109. 

Hymenomycetes,  Spores  on  the  upper 
side  of  the  Pileus  in,  314. 


Illuminating  Apparatus  employed  with 

the  Microscope,  Theory  of,  503. 

Traverse-lens,  388. 

niumination.  Black-ground,  623. 

,  Oblique,  473. 

,  Sub-stage,  Revolver  Immersion 

Prism  for,  32. 
Illuminator,  A  Catoptric  Immersion, 

3o. 
,  Formation  of  the  Paraboloid  as, 

for  the  Microscope,  620. 

,  Immersion  Stage,  837. 

,  Vertical,  194. 
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inuminatoryYertical,  and  Homogeneous 
Immersion  Objectives,  266. 

y  Woodward's  Oblique,  769. 

Illuminaton,  Immersion,  27, 151. 

Immersion,  Homogeneous,  774. 

,  Fluid  for,  Chloride  of  Cad- 
mium as,  943. 

,  New  Fluids  for,  332. 

^— y  on  Stephenson's  System  of^ 

for  Miorosoope  Objectivee,  256. 

-^  Illuminator,  Catoptric,  36. 

-»—  Illuminators,  27, 151. 

'—  Objeot-glassee,  Homogeneous,  Note 
on,  394,  489,  490. 

—  Objectiye,  Tollee'  J,  Note  on  Dia- 
grams exhibiting  the  Puth  of  a  Ray 
through,  269. 

—  Objectives,  Aperture  Measure- 
ments of,  842. 

— ,  Homogeneous,  and  the  Ver- 
tical Illuminator,  266. 

— ,  Homogeneous,  Mixture  of 

Oils  for,  332. 

,  Oil,  331. 

— ,  Oil,  and  the  Apertometer, 

CoL  Woodward  on,  140. 

Prism,   Revolver,  for   Sub-stage 

niumination,  82. 

—  Stage  Illuminator,  837. 
Induced  Currents,  Effects  of^  on  the 

Nervous  System,  853. 
Inflorescence,  Male,  of  Dioon  edule, 

Disengagement  of  Heat  which  ac- 
companies the  Expansion  of,  752. 
« Infusionsthiere,'  Stein's,  590. 
Infusor,  New,  Tintinnus  semidliatus, 

587. 
Infusoria,  Evolution  of,  from  the  Lower 

Protozoa,  438. 
-^ — ,  Fertilization  of  Red  Algn  by  the 

Agency  of,  932. 
— ,  Influence  of  the  different  Colours 

of  the  Solar  Spectrum  on,  900. 
— ,  &a,  Method  of  Preserving,  331, 

768. 
— ,  New,  Observations  on,  899. 
— ,  Parasitism  amongst,  94. 
Injection,  Microscopical,  of  Molluscs, 

94. 
Innervation  of  the  Respiratory  Organs, 

697. 
Insecta.    See  Contents,  x. 
Instruments,  Optical,  Measurement  of 

the  Amplification  of,  184. 
Integuments,    Seminal,     of    Gymno- 

sperms,  911. 
Intelligence    and    Habits    of    Yespa 

maoulata,  559. 
Intercellular  Spaces,  Relationship  of, 

to  Vessels,  912. 
Invertebrata.    See  Contents,  viii. 
Iflis,  New  Species  of,  281* 


Isoetes,  Apogamy  in,  819. 

Isolating  me  Connective-tiflsaeBandlei 

of  the  Skin.  Method  of,  323. 
Isolation  of  the  Optic  Nerve  Fibres  and 

Gtanglion-ceUs  of  the   Mammalian 

Retina,  614. 
Isopod,  Gigantic,  of  the  Deep  Sea.  152. 
Isupoda,  Hermaphrodltiflm  o^  720. 
Italian  Algao,  607. 


Jaws,  Annelid,  from  Scotch  and  Osda- 
dian  Paleozoic  Rocks,  884. 

Jemien's  Turbellarian  Worms  of  Nor- 
way, 573. 

Journals,  New  Cryptogamic,  154. 


E. 

Keith,  Prof.  R.,  Note  on  Diagnuns 
exhibiting  the  Path  of  a  Ray  through 
Tulles'  ^  Immersion  Objective,  269. 

— -.  Note  on  Mr.  Wenham's  Paper 
**  On  the  Measurement  of  the  Angle 
of  Aperture  of  Objecavea,"  270. 

,  Reply  of  Mr.  Wenham  to  his 

Note,  271. 

Kerguelen's  Land,  Fauna  o^  TOOL 

^— ,  Invertebrates  of,  398, 

Kidney  of  Fresh-water  Crayfish,  291. 

Kitton,  F.,  New  Species  of  Oiatomaoets 
from  the  Oaspian  Sea,  677. 

,  Thallus  of  the  Diatomacen,  38. 

Klein  and  Smith's  Atlas  of  Histology, 
700. 


Laboratory  for  Microscopic  Work,  52. 
Lagenidium  Rabenhorstii,  a  new  Phy- 

oomycete,  921. 
Lake  Erie,  Species  of  Marine  Ons- 

tacea  in,  152. 

Nyassa,  Algae  from,  608. 

of  Geneva,  Deep-water  Fauna  of, 

700. 
Lamellibranchiata,  Eye  oC  303. 

,  Glands  in  Foot  of,  859. 

,  Parasites  of,  285. 

Large  Micro-photographs,  619. 
Larval  Cases  of  Phryganeido,  408. 
Larva  of  Culex,  Respiratoiy  Organs  of; 

299. 
of  Newt,  Method  of  Examining 

Livine  Cells  of,  765. 
Law  and  Medicine,  Value  of  Microscope 

in,  946. 
of  Vision,  Fraunhofer's  Optical, 

delusive  Application  of,  &c.,  9. 
Leaves,  Absorption  of  Water  by  the 

Lamina  of,  750. 
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LeftTes,  Aerial,  Effects  of  Sobmersioii  on, 
and  of  Water  on  Floating  Leaves,  750. 

— ^  and  Petals,  Growing,  Movements 
of,  751. 

^— -,  Chemical  Composition  and  Func- 
tion of,  442. 

Leech,  Horse,  Abnormal  Sexnal 
Organs  in,  156. 

Leighton*s  Lichen-Flora,  604. 

Length,  Measures  of.  Comparators  for, 
947. 

Lenses,  Achromatic,  173. 

Lepidoptera,  Odoriferous  Cells  in,  298. 

,  Scales  of,  866. 

— — ,  Seasonal  Dimorphism  in,  298. 

Leptodora  hyalina,  Anatomy  of,  825. 

Leptothrix,  Experimental  Besearches 
on  a,  454,  928. 

Lettuces,  Fan^  Disease  in,  Perono- 
spora  gangliiformis,  316. 

Lenconostoc  mesenteruides,  Sugar- 
refining  Gum,  928. 

Liohenes.    See  Contents,  xix. 

Lichenological  Reytew,  761. 

Life-histories  of  Entozoa,  Prizes  for, 
878. 

Life-history  of  the  Diatomaceie,  181. 

Light  and  Heat,  Action  of,  on  Swarm- 
spores  (Zoospores),  807. 

^-^,  Effect  of,  on  Pelomyxa,  591. 

— ,  Influence  ot  on  Fungi,  314. 

— ,  Influence  of,  on  the  Movements  of 
Desmids,  937. 

— ,  Influence  of,  on  the  Movements 
of  MobUe  Spores.  447. 

^— ,  Warmth,  and  Moisture,  Influence 
of,  on  the  Opening  and  Closing  of 
the  Anthers  of  Bulbocodium  vemum, 
91.5. 

Limax,  Mucous  Threads  of,  804. 

Limicolous  Cl:idocera,  153. 

Limits  of  Accuracy  in  Measurements 
with  the  Microscope,  473. 

^—  of  Microscopic  Vision,  Further 
Inquiry  into,  ^.,  9. 

Limuli  and  Tjilobites,  874. 

Lion,  Ascaris  parasitic  in,  729. 

Lithamoeba  discus,  a  new  Bhizopod, 
900. 

Littorina,  Peculiarity  in,  401. 

Liver  and  Digestion  of  the  Cephalo- 
podous  Mollusca,  405. 

•♦  Liver"  of  the  Invertebrata,  701. 

Lobster  and  Crayfish,  Heart  of,  423. 

,  Blood  of,  715. 

•»»,  Muscle  and  Kerve  in.  Physiology 
of,  872. 

^— ,  Phosphorescence  of  the  Flesh  of, 
151. 

Locomotion  of  the  Terrestrial  GUistero- 
poda,399. 

^  Power  of,  in  the  Tunioata,  302. 


Locomotor  System  of  Medusn,  171. 
Logwood  Staining  Solution,  940. 
Lower   Organisms,    Preparation    and 

Preservation  of,  462. 

Plants,  «  PUwtids  "  of,  170. 

Lowest  Forms  of  Life,  Bact^ia,  Lichens, 

and  Bacillus  Organisms,  69. 
— —   Organisms,   Anomalies    in   the 

Development  of,  446. 
Loxosoma,  553. 
Luerssen's  Handbook  of  Cryptogaroio 

Botany,  445. 
Luminous  Bacteria  in  Meat,  810. 
L3rtta  vesicatoria,  the  Blister  Beetle, 

Metamorphoses  of,  708. 

M. 

Magelona,  Anatomy  of,  567. 

Male  Organs  of  the  Decapodous  Crus- 
tacea, 420. 

Malformation  in  an  Insect,  558. 

Malpighian  Vessels  of  Insists,  60. 

Mammalia,  Male  and  Female  Genital 
Glands  of,  Evolution  of,  397. 

Mammalian  Betina,  Optic  Nerve 
Fibres  and  Ganglion-cells  of.  Isola- 
tion of,  614. 

Man  and  other  Mammalia,  Develop- 
ment of  the  Ova  and  Structure  of 
the  Ovary  in,  845. 

Marble,  Borings  of  a  Sponge  in,  82. 

Marseilles,  Coasts  of,  Zoantharia 
malaoodermata  of,  892. 

Marsh  and  Water  Plants,  Bespiration 
of,  915. 

Fever,  Poison  of,  926. 

Matthews'  Micro-Megascope,  160. 

-^—  Section-cutting  Macnine,  957. 

Mayall,  J.,  jun..  Aperture  Measurements 
of  Immersion  Objectives,  842. 

,  Immersion  Illuminators,  27. 

-  ,  Immersion  Stage  Illumi- 
nator, 837. 

,  the  Aperture  Question,  134. 

Measure  for  Covering-glass,  65. 
Measurement  of  the  Amplification  of 
Optical  Instruments,  184. 

of  the   Angle   of  Aperture   of 

Objectives,  Kote  on  Mr.  Wenhiim's 
Paper  on,  270. 

Measurements,  Aperture,  of  Immersion 

Objectives,  842. 
with  the  Microscope,  Limits  of 

Accuracy  in.  473. 
Measures  of  Length,  Comparators  for, 

947. 
Measuring  Aperture,  781. 

the  Solid  Angles  of  Microscopic 

Crystals,  Process  for,  323. 

Meat,  Luminous  Bacteria  in,  310. 
Mechanical  Finger,  Bezner's,  951. 
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Mechanical  Microtome,  Seiler^s,  328. 

Turntables,  616. 

Meckel's  Cartilage,  Final  Changes  in, 
546. 

Medicine  and  Law,  Yalne  of  Micro- 
scope in,  946. 

Mediterranean,  Caprellidie  of  the,  716. 

Medulla,  Dornd,  and  Bpinal  Ganglia 
of  Petromyzon,  851. 

MednsflB,  Locomotor  System  o^  171. 

— ,  New  Paludicoloos,  582. 

Megascope,  the  Micro-,  160. 

Metamorphoses  and   Development  of 
.  T»niie,  162,  878. 

of  the  Blister  Beetle,  708. 

Mexican  and  Califomian  Islands,  Land 
Shells  of,  861. 

Michael,  A.  D.,  a  Contribntlon  to  the 
Knowledge  of  British  OribatidsB,  225. 

Microbia,  58. 

Micro-botany,  Sir  J.  Hooker  on  the 
Modern  Development  of,  67. 

Micro-chemical   Researches   on   Cell- 
nuclei,  847. 

Microcotyle  and  Azine,  574. 

Microcytes   (very   small  Red    Blood- 
corpuscles)  in  the  Blood,  847. 

Microgonidia,  603,  931. 

Micro-Megascope,  160. 

Micrometer,  a  new,  52. 

,  Beck*s,  108. 

Micrometers,  Standard,  332. 

Micrometry,  Unit  of,  154,  221, 832,  488, 
620,  947.  958. 

Micro-photographs,  Large,  619. 

Micro-photography,  Improyements  in, 
62,  772. 

Microphytes  in  the  Blood,  and  their 
relation  to  Disease,  924. 

Microscope,  Dissecting,  Schobl's,  956. 

,  English,  for  Students  of  Miner- 
alogy and  Petrolojry,  470. 

— ^  in  Law  and  Medicine,  Value  of, 
946. 

-*— ,    Modem    Applications   of,    to 
Geology,  773. 

— ^,  Nouvean  Grand  Mod^e  Renvera^, 
NacheVs,  765. 

— ,        Portable        Demonstration, 
Kuchefs,  766. 

,  Zeiss*  Travelling,  955. 

Microscopes,  Dissecting,  Apparatus  for 
Focussing,  954. 

with  Swinging  Tailpiece,  320. 

,  Undescribed,  765. 

Microscopical   Research   under    Diffl- 
cultics,  145. 

**  Microscopical "  Societies  and  "*  Micro- 
scopy/* 329. 

,  Female,  472. 

Microscopic   Sections,  Employment  of 
Wet  CoUodion  for,  460. 


Miorosoopio  Sections,  Method  of  repre- 

sentingan  Object  from,  71. 
,  New  Method  of  Preparing  a 

Dissected  Model  of  an  Inaeotrs  Brain 

from,  84. 
Vision,  Further  Inquiry  into  the 

Limits  of,  Ac,  9. 
Microscopy.    See  Contento,  xx. 
"Microscopy**    and  ^ Microscofacml  " 

Societies,  329. 
Micro-spectroscope,  Mr.  Sorby's  Xev, 

81. 

9  Ward's  Improved,  106. 

Microtome,  Fletcher's,  466. 

,  Roy,  768. 

,  Seller's  Mechanical,  328. 

,  Ward's  Improved,  957. 

Mildew,  Black,  of  Walla,  459. 
Milleporido,  New  Genus  of,  283. 
Mineralogy   and   Petrology,    T'^gK^ii 

Microscope  for  Students  of,  470. 
Minerals,  Optical  Characters  o^  Fur- 
ther Improvements  in  Studying,  326. 
Minute  Mollusca,  Method  of  obt^niug, 

861. 
Model,  Dissected,  of  an  Inaecf  s  Brain, 

new   Method    of   Preparing    from 
■  Microscopic  Sections,  84. 
Modifications  which  Starch  undergoes 

from  a  Physical  Point  of  View,  752. 
Moi:5ture,  Light,  and  Warmth,  Inflneooa 

of,  on  the  (^)ening  and  Closing  of  the 

Anthers  of  Bulbo^xlinm  verunm,  915. 
Moliudca.    See  Contents,  viil. 
MoUuscoida.    See  Conteota,  ixl 
Moneron,  New,  901. 
Mormo,  Structure  of  Scale  of  a  Species 

of,  810. 
Morphology  of  Vegetable  Tissues,  801. 
Mosses.    See  Contents,  zvii 
Mounting,     Improved,     for    Camene 

LuoidsB,  954. 

Noctiluca  miliaris,  464. 

Table,  Electrical,  469. 

Movements,    Brownian,   some   Oausea 

of,  656. 
of  Desmids,  Influence  of  Li^t 

on,  937. 
of  Diatoms  and  Oscillatories,  182. 

of  Growing  Leavee  and  Petald, 

751. 

of  Mobile  Spores,  Influence  of 

Light  on,  447. 

Mozambique,  Crustacea  of,  425. 
Mucoriiii,  Conidial   Fructification   in, 

922. 
Mucous  Threads  of  Limnx,  304. 
MuscinesB.    See  Coutents,  xvii. 
Muscle  and    Nerve   in    the   Lobster, 
-  Physiolo^  of,  872. 
Muscle-cells  of  the  Nematoids,  729. 
Muscle-epithelium  in  Anthozoa,  279. 
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Mosoular  Ontraotion  in  the  Omyfiah, 

Form  of,  562. 
,  Mioiosoopical  Phenomena 

of,  547. 
Muaaels,  Freeh-water,  Later  Stages  in 

the  Developmeut  of,  399. 
Mjcelium,  Rate  of  Growth  of,  599. 
Myooderma  vini  an<)  Oidinm  albicans, 

Belationship  of,  453. 
Mycoidea     parasitica,    new    parasitic 

Alga,  938. 
Myriapoda.    See  Contents,  xi. 
Myriothela,    Histological     Characters 

and  Development  of,  432. 

N. 

Nachet*s  Microscope  Nouveau  Grand 
ModMe  Renverse,  765. 

Portable  Demonstration  Micro- 
scope, 766. 

Naples,  Gulf  of,  Ctenophora  of,  742. 

,  Marine  Al^  of,  762. 

Nebaliad  Crustacea  as  Types  of  a  new 
Order,  713. 

Nectaries,  Anatomical  and  Physio- 
logical Study  of,  748. 

Nematodes  in  the  Caves  of  Camiola, 
878. 

Nematoids,  Musole-oells  of,  729. 

Nemertinea,  Studies  on,  723. 

Neomcnia  and  the  other  Amphinenra, 
404,  706. 

Neovossia,  a  new  Genus  of  Ustila- 
gine»,760. 

Nephropneustous  Gasteropoda,  Her- 
maphroditism in,  and  the  Sperma- 
tophores  of,  304. 

Nerve  and  Muscle  in  the  Lobster, 
Physiology  of,  872. 

Nerve-cords,  Arraagement  of,  in 
Annelides,  569. 

Nerve-fibre,  Histology  of,  546. 

Nerve  Fibres,  Optic,  and  Ganglion-cells 
of  the  Mammalian  Retina,  Isolation 
of,  614. 

Nerve,  Olfactory,  and  Olfiwtory  Organ 
of  Vertebrates,  Development  of,  547. 

Nerve-plexus,  Terminal,  in  the  Cornea, 
848. 

Nerves  in  the  Invertebrata,  Structure 
of,  76. 

of  the  Proboscis  of  Diptera,  865. 

Nervous  Centres  of  the  Crayfish,  In- 
fluence of  Heat  on,  714. 

System,  Central,  of  Deeapodous 

Crustacea,  Structure  of;  419,  872. 

,  Central,  of   the  Crayfish, 

422. 
,  Effects  of  Induced  Currents 

on,  853. 
of  Insects,  863. 


Nervous  System  of  the  Crayfish,  Phy- 
siology of,  713. 
Newt,  Larva  of.  Method  of  Examining 

Living  Cells  of,  765. 
Nicols  in  Polarizing  Apparatus,    the 

exact  Orientation  of  the   principal 

Section  of,  74. 
Noctiluca  miliaris,  Mounting,  464. 

,  Reproduction  of,  195,  440. 

Northern  Seas,  Doridn  of,  859. 
Norway,  Jensen's  Turbeliarian  Worms 

of,  578. 
Nostoc-colonies  in  Anthoceroteae,  187. 
in  Blasia,  Origin  of  Tubes 

in,  598. 
Notes  and  Memoranda,  41,  137,  272, 

395.  (545).  (692). 
Notodelphyidi,  877. 
Notommata,    FarasitiBm   of,  on  Yau- 

cheria,  291. 
Wemeokii,  and  its  Parasitism  in 

the  Tubes  of  Yaucheria,  530. 
Nudei  and  Cells,  397. 
,  Cell,  Micro-chemical  Researches 

on,  847. 
,  Picro-carmine  for,  138. 

of  the  Biood-corpusoles  of  the 

Triton,  272. 

Nucleus,  Cell,  various  Forms  of,  909. 

in  Blood-corpUBolee,  545. 

of  the  Embryo-sac,  907. 

**  Nucule"  of  Charace®,  Homology  of, 

317. 
Numerical  Apertures,  Table  of,   839, 

842. 
Nuphar  advenum,  Spiral  C!ells  in  the 

Root  of,  752. 
Nutrition  of  Phanerogamic  Parasites, 

444. 
Nyassa,  Lake,  Alg«s  from,  608. 

O. 

Obituary,  333. 

Object-glasses,  Homogeneous  -  Imm^- 

sion,  Note  on,  394,  489,  490. 
-^— ,  Improvements  in,  75. 

,   Wide -angled,  Improving 

Spherical  Correction  in^  812. 

Objective,  Bausch  and  Lomb  Optical 
Co.'s  new  i,  107. 

,  ToUes*  ^   Immersion,    Note   on 

Diagrams  exhibiting  the  Path  of  a 
Ray  through,  269. 

^,Tolles*^,  951. 

,  Zeias's  A,  958. 

Objectives,  Homogeneous  -  Immersion, 
and  the  Yertioal  Illuminator,  266. 

,  Homogeneous-Immersion,  Mix- 
ture of  Oils  for,  332. 

,  Immersion,  Aperture  Measure* 

ments  of;  842. 
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ObJeotifM,  MeMorement  of  Anele  of 
Aperture  of«  Note  on  Mr.  WeDbam't 
Faper  on,  270.; 

»  Mkroaoope,  on  Stephenson's 
Bjstem  of  Homogeneoni  immenkm 
for,  256. 

,  Oil-Immenion,  331. 

— ,  OU-Immeraion,  and  the  Aper- 
tometer,  140. 

,  Wide-Angled,  **  Penetmtioa  **  of, 

322. 

Object!,  GontriTance  for  Holding  be- 
neath the  Stage,  466,  624. 

Oblique  I  nomination,  473. 

lllaminator.  Woodward's,  769. 

Oetopns,  Blood  of,  Hmnooyanin  in,  164. 

»— ,  Chromatic  Fonction  in,  165. 

^,  Habits  of,  854. 

»— ,  Structure  and  Physiology  o(^  402. 

Odoriferous  Cells  in  Lepido^ra,  298. 

CEcistes  ombella,  and  other  Rotifers,  1. 

CEdogooiaceas,  American,  985. 

Oidium  albicans  and  Mycoderma  Tini, 
Relationship  of,  453. 

Oil-Immendon  Objectives,  381. 

<— — Objeotifes  and  the  Aperto- 

meter,  140. 

Oils  for  Homogeneous-Immersion  Ob- 
jectives, Mixture  ot  382. 

Ol&ctory  Nerve  and  Olfactory  Organ 
of  y ertebratea.  Development  of,  547. 

OligochflBta,  Further  Studies  on,  729. 

Onion-smut,  Urocystis  CepuIsB,  921. 

Opalinid,  New,  from  Intestine  of  Anou- 
rous Batrachia,  Haptophrya  gi- 
gantea,  588. 

Ophiurida,  Anatomy  of,  737. 

C^tical  Characters  of  Minerals,  Further 
Improvements  in  Studying,  826. 

—  Instruments,  Measurement  of  the 
Amplification  of^  184. 

Optic  Axes  of  Crystals,  Apparatus  for 
Detprmining  the  Angle  of,  with  the 
Microscope,  191. 

^— -  Nerve  Fibres  and  Gtoglion-ceUs 
of  the  MammaHan  Retina,  Isolation 
of,  614. 

Orang-Outang,  Ascaris  of,  729. 

OrcheUa  as  a  Staining  Material,  59. 

Ord,  W.  M.,  on  some  Causes  of 
Brownian  Movements,  656. 

Organogenic  Researches  on  the  Cap- 
^e  of  Mosses,  &c,  159. 

Oribakidsd,  British  Acari,  76. 

,  a  Contribution  to  the  Know- 
ledge oi  225. 

Orientation,  Exact,  of  Nicols  in  Polariz- 
ing Apparatus,  74. 

Orthonectlda,  Organixatton  and  Classi- 
fication of,  886. 

Oscillatorien  and  Diatoms,  Movements 
of,  182. 


Osmtc  Acid,  on  some  Applications  ci, 
to  Miornsoopic  PurpNrwes,  381. 

and  Chromic  Acids,  Eroploymol 

of  Mixtures  of,  for  Histological  Pot- 
poses,  144. 

Ovn,  Development  of,  in  Man  and  other 
Mammalia,  845. 

Ovary  and  Corpus  Luteum,  698. 

,  Structure  of,  in  Man  and  other 

Mammalia,  845. 

Ovisacs,  Farmation.of,  in  Copepoda.  85. 

Ovule,  Axial  or  Foliar  Stmotnre  ?  594. 

,  the,  49. 

Ovum,  Animal,  Formation,  Fructifica- 
tion, and  Division  of,  274. 

,  Granular  Bodies  found  in,  845. 

,  Segmentation  of,  in  Hdix  aspersa, 

405,  854. 

Oxytrichina,  Morphology  of  the,  91. 

Oxyurids,  Organization  and  Develop- 
ment oi,  289. 

P. 

Pairing  of  Spiders,  870. 

Palmella    cruenta,     Palmelline,    the 

Colouring-matter  o^  938. 
Palmelline,  the    Colouring-matter   of 

Palmella  cruenta,  938. 
Paraboloid  as  an  Illnminator  for  the 

Microscope,  Formation  of,  620. 
Parasites,  ''Digger"  Mollusc  and  its, 

303. 

of  the  LamelUbrandiiata,  285. 

,  Phanerogamic,  Nutrition  o^  444. 

,  Vine,  two  new,  601. 

Parasitic  Acarina  found  in  the  Cdhilar 

Tissues  and  Air-sacs  of  Birds,  415. 

Algae,  New,  606,  938,  939. 

Ascaris  in  the  Lion,  729. 

in  the  Orang-Outang,  729. 

Chyletidae,  418. 

Crustacea,  61. 

,  Fungi,  on  Fungi,  926. 

,  on  the  Cahbage,  315. 

Insects,  558. 

Phycomycete,  New,  599. 

Species  of  Cryptogams,  Entophytio 

and  EntoBoic,  448. 
Parasitism  amongst  Infusoria,  94. 

of  a  Coral  on  a  Sponge,  96. 

of  Lichens  on  Mosses,  930. 

<— —  of  Notonmiata  on  Yaucheria,  291. 
•^—  of  Notonunata  Wemeckii  in  the 

Tubes  of  Yaucheria,  530. 
Paris  Exhibition,  Microecoj^  at,  72. 
Parker,  T.  J.,  on  some  Applications  of 

Osmio  Acid  to  Microscopic  Purposes, 

881. 
Parthenogenesis  in  Bees,  88, 148,  297. 
,  the  Relation  to  it  of  Polyem- 

bryony,  true  and  fiilse,  444. 
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Pauropod,  New,  869. 

Fedalion,  Is  it  not  synonymoai  with 
Hexarthra?  384,386. 

Pellicle  Precipitates,  Permeability  of, 
592. 

Pelomyxa,  Effect  of  Light  on,  591. 

Peltidia,  New,  722. 

Pensetis  Garamote,  some  young  Stages 
of;  720. 

"Penetration"    of  Wide-angled    Ob- 
jectives, 322. 

Peniophora,  Proposed  new  G^enuB  of 
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the  Blood  without,  76^. 
Tracheal  System  of  Glomeris,  414. 
Transveice     Processes      and      Ribs, 

Development  of,  693. 
Travelling  Microscope,  Zeiss's,  955. 
Traverse-lens,  an  Illuminating,  388. 
Treasurer's  Accounto  for  1878,  218. 
Trematod,  Marine  Ectoparasitic,   Re- 
productive Organs  of,  573. 
Trematoda,  Monogenetic,  Classification 

of,  728. 
Trematodes,  Entoparasitic  Marine,  728. 
TrichiniB,  159. 

,  Searching  for,  465. 

Trichina-Phobia  at  Berlin,  159. 
Trichinosis  in  a  Young  lUppopotamus, 

571. 
Trilobites  and  Limuli,  874. 
Triton,  Nuclei  of  the  Blood-corpuscles 

of,  272. 
Trout,  Vitality  of  the  Spermatozoa  of^ 

844. 
Tubes  in  the  Nostoc-colonies  in  Blaeia, 

Origin  of,  598. 
Tubularia  mesembryanthemnm,  585. 
Tunicata,  New,  407. 

,  Power  of  Locomotion  in,  302. 

Turbellaria,  Notes  on,  723. 
Turbellarian,  New,  286. 

Worms  of  Norway,  Jensen's,  573. 

Turbellarians,  Fresh-water,  4Mgestive 

Organs  of,  287. 
Turntables,  Improyed,  617. 
,  Mechanical,  616. 

U. 

L'lvaceie,  Reproduction  of,  186. 

Unionidn,  Foot  of,  308. 

Unit  of  Micrometry,  154,  221,  882,  488, 

620,  947. 
^  Universal    Apertometer,"    Hamilton 

Smith's,  775. 
UredineflB,  Specific  Differences  among, 

759. 
Uropystis  Cepuln,  Onion-smut,  921. 
UstHaginese,  NeoYossia,  a  new  Genus 

of,  760. 

V. 

Value,  Scientific  of  Microscopic  Pre- 
parations, 943. 
Vascular  Cryptogams.    See  Contents, 

xvii. 
Vaucheria  geminata,  Resting  Condition 
I      of,  607. 
I  -»-,  Parasitism  of  Notommata  on,  291  • 
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VaiiobarU,  Tubes    of;    PuMitiBm  of 
NotouuiuiU  Werneddi  in,  530. 

Vegetable  Gella,  TMinin  in,  595. 

Kingdom,  new  ClMiifioation  of, 

90. 

Matter,  Stractnre  of,  Method  of 

Btndving,  465. 

TiMae^  Staining  Flnids  for,  942. 

---»  Morphology  of,  801. 

Vegetation,  Influenoe  of  Electricitj  oo, 
912. 

Venomous  Gaterpillan,  411. 

Vermes.    8ee  Contents,  xii 

Vertebrata,  Embryology  and  Histology 
of.    See  Contents,  Tii. 

Vertical  lUitminator,  194. 

-*— and  Homogeneons-Imroer- 

sion  Objectives.  266. 

Vespa  maonlata,  Habits  and  Intelli- 
gence of^  559. 

Vessels,  Functions  of,  596. 

-^,  Malpig^iian,  of  InMcts,  60 

-»-,  Belationship  of  Interoellolar 
Spaoes  to,  912. 

Vine,  Anthracnose  of,  758. 

Fangi,  920. 

-»-  Panuites,  two  new,  601. 

Visceral  Arterioles  in  Mollusoa,  Ter- 
mination of,  164. 

Vision,  Frannhofer*8  Optical  Law  of, 
delnsiye  Application  of,  &0.,  9. 

<— — ,  Mioroeoopic,  Further  Inquiry  into 
the  Limits  of,  &o.,  9. 

Visual  Organs  in  Aiaohnida,  Degene- 
ration 0^146. 

Vital  Phetiomena,  Cells  and  their,  137. 

Vitality  of  the  Spermatoioa  of  the 
Trout,  844. 

Vitricole  Lichens  and  the  Sohwen- 
derian  hypothesiB,  929. 

Voluta  musica,  Animal  of,  706. 

VolyocineflB,  Systematic  Position  of, 
609. 

V<dvox  dioicus.  Germination  of  the 
Spores  of,  95. 

globator,  Method  of  Cultiyating, 

939. 

VorticelUd  and  Adnete,  438. 

W. 

Walls,  Black  Mildew  of,  459. 

Ward's  Improved  Microtome,  957. 

Micro-spectroscope,  106. 

Warmth,  Light,  and  Moisture,  Influ- 
ence of,  on  the  Opening  and  Closing  of 
the  Anthers  of  Bulbocodium  vemum, 
915. 

Warm  Water,  Eggs  put  to  incubate  in, 
Evolution  of  ^nbryo  in,  696. 


Water,  Absorption  of,  by  the  Lamina  of 

Leaves,  750. 
and   Marsh  Plants,  Bespixatun 

of;  915. 
,  Berlin,  Crenothrix  polyspora,  the 

cause  of  the  Unwholesomeness  of^ 

925. 
,  Branches  dipped  in,  Decreaae  of 

Power  of  Absorption  in.  913. 
— ,  Effects  of;  on  Floating  Leaves,  and 

of  Submersion  on  Aeriid  Leaves,  750. 
,  Surface  of;  Floating  Alg»  form* 

ing  Scum  on,  310. 
Water-pores,  913. 
Waters,  A.  W.,  on  tho  Oocurronoe  of 

recent  Hetetv^ra,  390. 
Weber  Slide.  55. 
Wenham,  Mr.,  Note  on  his  Paper  **  On 

the  Measurement  of  the  Ang^  of 

Aperture  of  Objectives,"  270. 
Wenham,  F.  H.    Beply  to  ProfesMW 

Keith's  Note,  271. 
— ,  Note  on  Angle  of  Apertore  of 

Objectives,  983. 
^— ,  Note  on    Homogenftnis-Imffier- 

sion  Object-glasses,  394,  489. 
Wet  Collodion,    Employment    of;  {fx 

Microscopic  Sections,  460. 
White  Sea,  AlgsB  of;  173. 
Wide-angled  Object-glasses,  Improving 

Spherical  Correction  in,  812. 

Objectives,  "Penetration"  of;  322. 

Woodwurd,  J.  J.,  Note  on  Abbe*s  Ex- 
periment on  Pleurosigma  angnlatnm, 

675. 
— •,  Observations  suggested  by  the 

Study   of    Amphipleura   pellucida, 

mouDted    in    Canada   Balsam,  bv 

Lamplight     and     Sunlight,     with 

various  Objectives,  663. 
,  on  the  Oil-Immersion  Objectives 

and  the  Apertometer,  140. 
Woodward's  Apertometer,  781. 

Oblique  Uluminator,  769. 

Worm,  Filarian,  Pneumonia  produced 

by,  425. 
Worms  and  Pulmonates,  Segnieotation 

in,  877. 
,  Jensen's  Turbdlarian,  of  Norway, 

573. 


Zeiss's  ^  Objective,  958. 

Travelling  Microscope,  955. 

Zoantharia     malarodennata    of     the 

Coasts  of  Marseilles,  892. 
Zoospores,  Action  of  Light  and  Heat 

on,  307. 
Zostera  marina,  True  Mode  of  Fecun* 

dation  of,  908. 
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